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For adults with plaque psoriasis

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

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

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

4 weeks post treatment

90%

The only potent-to-superpotent
steroid that has no time limits on use;
use only until control is achieved.1,5-9
DUOBRII Lotion was studied in two 8-week clinical trials and
a 1-year safety study. Discontinue treatment if atrophy, striae,
telangiectasias, or folliculitis occurs.1,10
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Week 12
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Week 8
DUOBRII Lotion (trial 1 n=135)

Vehicle (trial 1 n=68)

DUOBRII Lotion (trial 2 n=141)

Vehicle (trial 2 n=74)

Indication
DUOBRII® (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045%, is indicated for the topical treatment of plaque
psoriasis in adults.

Important Safety Information
Contraindication
DUOBRII Lotion is contraindicated in pregnancy.

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

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

AAD = American Academy of Dermatology
QD = once daily
*Treatment success was defined as at least a 2-grade improvement from baseline
in Investigator’s Global Assessment (IGA) score, and a score of “clear” or “almost
clear” (primary endpoint at week 8).1
Study design: DUOBRII Lotion was assessed in 2 prospective, multicenter,
randomized, double-blind, phase 3 clinical trials in 418 adult patients with
psoriasis. Patients were treated with DUOBRII Lotion or vehicle, applied once
daily and evaluated at 2, 4, 6, 8 weeks (primary endpoint), and post treatment
at 12 weeks.1
References: 1. DUOBRII Lotion [prescribing information]. Bridgewater, NJ: Bausch
Health US, LLC. 2. Food and Drug Administration. Orange Book: Approved Drug
Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.
gov/scripts/cder/ob/index.cfm. Accessed February 12, 2020. 3. Menter A, Korman
NJ, Elmets CA, et al. Guidelines of care for the management of psoriasis and
psoriatic arthritis. Section 3. Guidelines of care for the management and treatment
of psoriasis with topical therapies. J Am Acad Dermatol. 2009;60(4):643-659.
4. Gold LS, Lebwohl MG, Sugarman JL, et al. Safety and efficacy of a fixed
combination of halobetasol and tazarotene in the treatment of moderate-tosevere plaque psoriasis: results of two phase 3 randomized controlled trials.
J Am Acad Dermatol. 2018;79(2):287-293. 5. Clobetasol propionate cream
[prescribing information]. Lincolnton, NC: Cosette Pharmaceuticals, Inc.
6. Diprolene lotion [prescribing information]. Whitehouse Station, NJ: Merck
Sharp & Dohme Corp. 7. Enstilar foam [prescribing information]. Madison, NJ: LEO
Pharma Inc. 8. Halobetasol propionate cream [prescribing information]. South
Plainfield, NJ: G&W Laboratories, Inc. 9. Mometasone furoate cream [prescribing
information]. South Plainfield, NJ: G&W Laboratories, Inc. 10. Data on file.

Help your patients save at DUOBRII.com

®/TM are trademarks of Ortho Dermatologics’ affiliated entities. © 2020 Ortho Dermatologics’ affiliated entities. DUO.0082.USA.20
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

DUOBRII™ (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045% for topical use
INDICATIONS AND USAGE
DUOBRII (halobetasol propionate and tazarotene) Lotion, 0.01%/0.045% is indicated for
the topical treatment of plaque psoriasis in adults.
CONTRAINDICATIONS
Pregnancy
DUOBRII Lotion is contraindicated in pregnancy [see Warnings and Precautions and Use
in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Risk
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Tazarotene
is teratogenic, and it is not known what level of exposure is required for teratogenicity
in humans [see Contraindications and Clinical Pharmacology]. Tazarotene elicits
teratogenic and developmental effects associated with retinoids after topical or
systemic administration in rats and rabbits [see Use in Specific Populations].
Advise pregnant females of the potential risk to a fetus. Obtain a pregnancy test within
2 weeks prior to DUOBRII Lotion therapy. Initiate DUOBRII Lotion therapy during a
menstrual period. Advise females of reproductive potential to use effective
contraception during treatment with DUOBRII Lotion therapy [see Use in
Specific Populations].
Hypothalamic-Pituitary-Adrenal (HPA) Axis Suppression and Other Unwanted
Systemic Glucocorticoid Effects
DUOBRII Lotion contains halobetasol propionate, a corticosteroid, and has been shown
to suppress the hypothalamic-pituitary-adrenal (HPA) axis.
Systemic effects of topical corticosteroids may include reversible HPA axis suppression
with the potential for glucocorticosteroid insufficiency. This may occur during treatment
or upon withdrawal of treatment of the topical corticosteroid.
The potential for hypothalamic-pituitary-adrenal (HPA) axis suppression with DUOBRII
Lotion was evaluated in a study of 20 adult subjects with moderate to severe plaque
psoriasis involving ≥20% of their body surface area. The subjects were treated once
daily for 8 weeks and assessed for HPA axis suppression at Weeks 4 and 8. HPA axis
suppression occurred in 3 out of 20 (15%) subjects at Week 4 and none (0%) of these 20
subjects had HPA axis suppression at Week 8 [see Clinical Pharmacology in full
Prescribing Information].
Because of the potential for systemic absorption, use of topical corticosteroids, including
DUOBRII Lotion, may require that patients be evaluated periodically for evidence of HPA
axis suppression. Factors that predispose a patient using a topical corticosteroid to HPA
axis suppression include the use of more potent corticosteroids, use over large surface
areas, occlusive use, use on an altered skin barrier, concomitant use of multiple
corticosteroid-containing products, liver failure, and young age. An adrenocorticotropic
hormone (ACTH) stimulation test may be helpful in evaluating patients for HPA
axis suppression.
If HPA axis suppression is documented, attempt to gradually withdraw the drug or
reduce the frequency of application. Manifestations of adrenal insufficiency may require
supplemental systemic corticosteroids. Recovery of HPA axis function is generally
prompt and complete upon discontinuation of topical corticosteroids.
Systemic effects of topical corticosteroids may also include Cushing’s syndrome,
hyperglycemia, and glucosuria. Use of more than one corticosteroid-containing product
at the same time may increase the total systemic exposure to topical corticosteroids.
Pediatric patients may be more susceptible than adults to systemic toxicity from the use
of topical corticosteroids because of their larger surface-to-body mass ratio [see Use in
Specific Populations].
Local Adverse Reactions
Local adverse reactions may include atrophy, striae, telangiectasias, folliculitis and
contact dermatitis. Some local adverse reactions may be irreversible. If these adverse
reactions occur, discontinue the medication at least until the integrity of the skin is
restored; do not resume treatment if allergic contact dermatitis is identified.
Avoid use of DUOBRII Lotion on eczematous skin, as it may cause severe irritation.
Photosensitivity and Risk for Sunburn
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps)
should be avoided unless deemed medically necessary, and in such cases, exposure
should be minimized during the use of DUOBRII Lotion. Patients must be instructed to
use sunscreens and protective clothing when using DUOBRII Lotion. Patients with
sunburn should be advised not to use DUOBRII Lotion until fully recovered. Patients who
may have considerable sun exposure due to their occupation and those patients with
inherent sensitivity to sunlight should exercise particular caution when using
DUOBRII Lotion.
DUOBRII Lotion should be administered with caution if the patient is also taking drugs
known to be photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones,
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Ophthalmic Adverse Reactions
Use of topical corticosteroids may increase the risk of posterior subcapsular cataracts
and glaucoma. Cataracts and glaucoma have been reported postmarketing with the use
of topical corticosteroid products. Advise patients to report any visual symptoms and
consider referral to an ophthalmologist for evaluation.
Concomitant Skin Infections
Use an appropriate antimicrobial agent if a skin infection is present or develops. If a
favorable response does not occur promptly, discontinue use of DUOBRII Lotion until the
infection has been adequately treated.
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ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In randomized, double-blind, multicenter, vehicle-controlled clinical trials, 410 adults
with plaque psoriasis were treated with DUOBRII Lotion or vehicle lotion and had
post-baseline safety data. Subjects applied DUOBRII Lotion or vehicle lotion once daily
for up to eight weeks. The adverse reactions occurring in ≥1% of the subjects treated
with DUOBRII through Week 8 were contact dermatitis (7%), application site pain (3%),
folliculitis (2%), skin atrophy (2%), and excoriation (2%).
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Safety in
pregnant females has not been established. The potential risk to the fetus outweighs
the potential benefit to the mother from DUOBRII Lotion during pregnancy; therefore,
DUOBRII Lotion should be discontinued as soon as pregnancy is recognized [see
Contraindications, Warnings and Precautions, Clinical Pharmacology].
Observational studies suggest an increased risk of low birthweight in infants with the
maternal use of potent or very potent topical corticosteroids (see Data).
In animal reproduction studies with pregnant rats, reduced fetal body weights and
reduced skeletal ossification were observed after topical administration of a tazarotene
gel formulation during the period of organogenesis at a dose 11 times the maximum
recommended human dose (MRHD) (based on AUC comparison). In animal reproduction
studies with pregnant rabbits, single incidences of known retinoid malformations,
including spina bifida, hydrocephaly, and heart anomalies were observed after topical
administration of a tazarotene gel formulation at 116 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal
toxicity, developmental delays, and/or behavioral delays were observed after oral
administration of tazarotene during the period of organogenesis at doses 9 and 228
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased
litter size, decreased numbers of live fetuses, decreased fetal body weights, and
increased malformations were observed after oral administration of tazarotene prior to
mating through early gestation at doses 9 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies, increased malformations, including cleft palate and
omphalocele, were observed after oral administration of halobetasol propionate during
the period of organogenesis to pregnant rats and rabbits (see Data). The available data
do not support relevant comparisons of systemic halobetasol propionate exposures
achieved in the animal studies to exposures observed in humans after topical use of
DUOBRII Lotion.
The background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Human Data
Available observational studies in pregnant women did not identify a drug-associated
risk of major birth defects, preterm delivery, or fetal mortality with the use of topical
corticosteroids of any potency. However, when the dispensed amount of potent or very
potent topical corticosteroids exceeded 300 g during the entire pregnancy, maternal use
was associated with an increased risk of low birth weight in infants.
Animal Data
Halobetasol propionate has been shown to cause malformations in rats and rabbits
when given orally during organogenesis at doses of 0.04 to 0.1 mg/kg/day in rats and
0.01 mg/kg/day in rabbits. Halobetasol propionate was embryotoxic in rabbits but not in
rats. Cleft palate was observed in both rats and rabbits. Omphalocele was seen in rats
but not in rabbits.
In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25
mg/kg/day tazarotene) was topically administered to pregnant rats during gestation
days 6 through 17. Reduced fetal body weights and reduced skeletal ossification
occurred at this dose (11 times the MRHD based on AUC comparison). In an embryofetal
development study in rabbits, a tazarotene gel formulation, 0.5%, 0.25 mg/kg/day
tazarotene) was topically administered to pregnant rabbits during gestation days 6
through 18. Single incidences of known retinoid malformations, including spina bifida,
hydrocephaly, and heart anomalies were noted at this dose (116 times the MRHD based
on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats;
malformations and post-implantation loss were observed in rats and rabbits at doses
producing 9 and 228 times, respectively, the MRHD (based on AUC comparisons).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before
mating through gestation day 7, classic developmental effects of retinoids including
decreased number of implantation sites, decreased litter size, decreased numbers of
live fetuses, and decreased fetal body weights were observed at this dose (16 times the
MRHD based on AUC comparison). A low incidence of retinoid-related malformations
was observed at that dose.
In a pre- and postnatal development toxicity study, topical administration of a
tazarotene gel formulation (0.125 mg/kg/day) to pregnant female rats from gestation
day 16 through lactation day 20 reduced pup survival but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug
exposure in the rat at this dose would be equivalent to 5 times the MRHD (based on
AUC comparison).
Lactation
Risk Summary
There are no data on the presence of tazarotene, halobetasol propionate or its
metabolites in human milk, the effects on the breastfed infant, or the effects on milk
production after treatment with DUOBRII Lotion.
After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk.
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It is not known whether topical administration of corticosteroids could result in
sufficient systemic absorption to produce detectable quantities in human milk.
The developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for DUOBRII Lotion and any potential adverse effects on
the breastfed child from DUOBRII Lotion.
Clinical Considerations
Advise breastfeeding women not to apply DUOBRII Lotion directly to the nipple and
areola to avoid direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing
DUOBRII Lotion is contraindicated in women who are pregnant. Females of reproductive
potential should be warned of the potential risk and use adequate birth-control
measures during treatment with DUOBRII Lotion. The possibility that a female of
reproductive potential is pregnant at the time of institution of therapy should be
considered. A negative result for pregnancy should be obtained within 2 weeks prior to
DUOBRII Lotion therapy, which should begin during menstruation.
Contraception
Based on animal studies, DUOBRII Lotion may cause fetal harm when administered to a
pregnant female [see Use in Specific Populations]. Advise females of reproductive
potential to use effective contraception during treatment with DUOBRII Lotion.
Pediatric Use
Safety and effectiveness of DUOBRII Lotion in pediatric patients under the age of 18
years have not been evaluated.
Because of higher skin surface area to body mass ratios, pediatric patients are at a
greater risk than adults of HPA axis suppression and Cushing’s syndrome when they are
treated with topical corticosteroids. They are therefore also at greater risk of adrenal
insufficiency during or after withdrawal of treatment. Adverse reactions including striae
have been reported with use of topical corticosteroids in infants and children [see
Warnings and Precautions].
HPA axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight
gain, and intracranial hypertension have been reported in children receiving topical
corticosteroids. Manifestations of adrenal suppression in children include low plasma
cortisol levels and an absence of response to ACTH stimulation. Manifestations of
intracranial hypertension include bulging fontanelles, headaches, and bilateral
papilledema [see Warnings and Precautions].
Geriatric Use
Of the 270 subjects exposed to DUOBRII Lotion in clinical trials, 39 subjects were 65 years
or older. Clinical trials of DUOBRII Lotion did not include sufficient numbers of subjects
age 65 years and older to determine whether they respond differently from
younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been performed to evaluate the carcinogenic
potential of halobetasol propionate.
A long-term study of tazarotene following oral administration of 0.025, 0.050, and 0.125
mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on
pharmacokinetic data from a shorter term study in rats, the highest dose of
0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent to 1.4
times the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel
formulation in mice terminated at 88 weeks showed that dose levels of 0.05, 0.125, 0.25,
and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle
control animals. Tazarotenic acid systemic exposure at the highest dose was 35 times
the MRHD (based on AUC comparison).
Halobetasol propionate was not genotoxic in the Ames assay, in the sister chromatid
exchange test in Chinese hamster somatic cells, in chromosome aberration studies of
germinal and somatic cells of rodents, and in a mammalian spot test. Positive
mutagenicity effects were observed in a mouse lymphoma gene mutation assay in
vitro and in a Chinese hamster micronucleus test.
Tazarotene was non-mutagenic in the Ames assay and did not produce structural
chromosomal aberrations in human lymphocytes. Tazarotene was non-mutagenic in
the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in an in vivo mouse micronucleus test.
Studies in rats following oral administration of halobetasol propionate at dose levels up
to 0.05 mg/kg/day, approximately 0.53 times the MRHD based on BSA comparisons,
indicated no impairment of fertility or general reproductive performance.
No impairment of fertility occurred in rats when male animals were treated for 70 days
prior to mating and female animals were treated for 14 days prior to mating and
continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic
drug exposure in the rat at the highest dose was 5 times the MRHD (based on
AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for
70 days prior to mating with oral doses of up to 1 mg/kg/day tazarotene, which
produced a systemic exposure 17 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated
for 15 days prior to mating and continuing through gestation day 7 with oral doses of
tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the number
of estrous stages and an increase in developmental effects at that dose, which produced
a systemic exposure 30 times the MRHD (based on AUC comparison).
Manufactured for:
Bausch Health Americas, Inc.
Bridgewater, NJ 08807 USA
By:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Numbers: 6,517,847; 8,809,307 and 10,251,895
DUOBRII is a trademark of Ortho Dermatologics’ affiliated entities.
©2019 Bausch Health Companies Inc. or its affiliates.
DUO.0039.USA.18 Based on 9645601

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

February 2021

Volume 20 • Issue 2

Copyright © 2021

Journal of Drugs in Dermatology

LETTERS TO THE EDITOR
225

Acitretin for Secondary Prevention of Keratinocyte Cancers in a Veteran
Population: A Retrospective Cohort Study
Rachel K. Lim, Martin A. Weinstock MD PhD, Shoshana M. Landow MD MPH

228

Vitamin K2 Awareness in Sun-Protected Patients Supplementing With Vitamin D
Hythem Abouodah, Leah M. Douglas MD, Bao Vincent Ho BS, Raj Bhattacharya MD, Ethan Wolf,
Ting Wang-Weinman MD PhD, Deede Liu MD, Daniel Aires MD

230

Response to “Assessing a Paradigm Shift: Perceptions of the USMLE Step 1
Scoring Change to Pass/Fail”
Michelle Militello MS, Colby L. Presley BS BA, Chandler W. Rundle MD, Kayd J. Pulsipher BS,
Robert P. Dellavalle MD PhD MSPH

OFFICIAL PUBLICATION

Publishers
Shelley N.Tanner
Lawrence E. Robins

OF

Executive Editor
Karin Beehler

Do Not Copy
Associate Editor
Penalties Apply
Kathleen Leary RN

Associate Publisher
Nick Gillespie
Director,
Scientific Communications
Luz Figueroa
Design
Karen Rebbe

Journal of Drugs in Dermatology (JDD) (ISSN 1545-9616) is published monthly for $300 per year US Individual subscriptions/ $350 per year International Individual
subscriptions/(Corporate and Institutional rates contact Sales for a quote) by the Journal of Drugs in Dermatology, 115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY
10010. Periodicals postage paid at New York, NY and additional mailing offices.
ADVERTISING & CORPORATE & INSTITUTIONAL SALES: Contact Nick Gillespie at 646-453-5711
e-mail: nick.gillespie@jddonline.com
REPRINTS & PERMISSIONS: Contact Luz Figueroa at 646-736-4338
e-mail: luz.figueroa@jddonline.com
SUBSCRIPTIONS: Email info@jddonline.com or call 212-213-5434 ext. 4
POSTMASTER: Send address changes to the Journal of Drugs in Dermatology,
115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY 10010.
Journal of Drugs in Dermatology (JDD)

is indexed in MEDLINE®/PubMed® and is published monthly by the
Journal of Drugs in Dermatology
115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY 10010
telephone: 212-213-5434 | fax: 212-213-5435 | JDDonline.com
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in electrical or other forms or by any means without prior written permission from the Journal of Drugs
in Dermatology (JDD). This publication has been registered with the Library of Congress (ISSN: 1545 9616). The publisher and the organizations appearing herein assume no responsibility for any
injury and/or damage to persons or property as a matter of product liability, negligence, or otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in the
material herein. No suggested test or procedure should be carried out unless, in the reader’s judgment, its risk is justified. Because of the rapid advances in the medical sciences, we recommend
that independent verification of diagnoses and drug dosages should be made. Discussions, views, and recommendations as to medical procedures, choice of drugs, and drug dosages are the
responsibility of the authors. Statements and opinions expressed in the articles and communications herein are those of the author(s) and not necessarily those of the editors, publisher, or staff.
The editors, publisher, and staff disclaim any responsibility for such material and do not guarantee, warrant, or endorse any product or service advertised in this publication nor do they guarantee
any claim made by the manufacturer of such product or service.
Although all advertising material is expected to conform to ethical and medical standards, inclusion in this publication does not constitute a guarantee or endorsement by the Journal or its staff of
the quality or value of such products or of the claims of any manufacturer. The paper used in this publication meets the minimum requirements of the American National Standard for Information
Sciences Permanence of Paper for Printed Library Materials, ANSI Z39.48-1992.
© 2021 Journal of Drugs in Dermatology

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.2021.5531

February 2021

126

Volume 20 • Issue 2

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology
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ABSTRACT
Background: Psoriasis is commonly classified as either mild or moderate to severe, without specific parameters to differentiate
moderate versus severe disease. This may lead to patients with moderate psoriasis being underrecognized and undertreated.
Objective: An online survey was conducted to assess Canadian dermatologists’ perspectives on the definition and treatment of
psoriasis.
Method: Dermatologists included in the survey were regional and national leaders with expertise in psoriasis. Questions were
developed based on feedback from a steering committee of Canadian dermatologists.
Results: Of 88 dermatologists contacted, 69 responded; 42.0% were in practice for >20 years. Most dermatologists reported using
the percentage of psoriasis-affected body surface area (BSA) to describe disease severity (90.8% for moderate and 87.5% for severe
psoriasis). The lower and upper median cutoffs for moderate psoriasis were reported as 5.0% and 10.0% for BSA and 7.0 and 11.5 for
the Dermatology Life Quality Index. Most dermatologists also consider psoriasis location (eg, palms, scalp, genital area, face) as an
important indicator of disease severity. The majority of Canadian dermatologists (87.5%) identified access to treatment as one of the
biggest challenges for patients with moderate psoriasis. Most dermatologists estimated that ≤40% of their patients with moderate
plaque psoriasis were being treated with traditional oral systemics, targeted oral systemics, or biologics.
Conclusions: This is the first survey of Canadian dermatologists on moderate psoriasis. Efforts are needed to implement a clinically
useful definition of moderate plaque psoriasis to improve patient care and to raise awareness of the definition among regulatory
agencies and reimbursement authorities.
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INTRODUCTION

P

soriasis is a chronic inflammatory skin disorder that
impairs physical and psychosocial functioning.1-3 In
addition to work impairment, patients with psoriasis
report that they experience frequent negative emotions and
difficulties with social interactions due to this highly visible
disease.2 Psoriasis is estimated to affect 1% to 3% of Canadians,
although its prevalence has been reported to be as high as 4.7%
in some instances.4

Psoriasis Assessment Tools
The severity of psoriasis varies depending on the patient
and location of the affected area, which commonly includes
the scalp, elbows and knees, and peri-umbilical and perianal regions.3,5 Several assessment tools exist to quantify the

impact of psoriasis, including the Psoriasis Area and Severity
Index (PASI), psoriasis-involved body surface area (BSA),
Dermatology Life Quality Index (DLQI), and Physician Global
Assessment (PGA).6 According to Finlay’s “rule of tens,” a
practical concept used to guide decision-making in clinical
practice settings, severe psoriasis refers to patients with a BSA
>10%, PASI score >10, or DLQI score >10.7 Finlay’s proposal is
comparable with that of the National Psoriasis Foundation,
which defines mild psoriasis as BSA <3%, moderate psoriasis
as BSA 3% to 10%, and severe psoriasis as BSA >10%.8
Defining Moderate Psoriasis
Despite these efforts to classify psoriasis disease severity,
psoriasis categories are often combined or collapsed for
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diagnostic, research, and therapeutic purposes, which may
leave therapeutic needs of patients with moderate psoriasis
unmet. Based on national survey data from the US National
Psoriasis Foundation, more than one-third of patients with
psoriasis (2,031/5,211) were classified as having moderate
disease severity and 23.6% of them receive no treatment.9
Among patients with moderate psoriasis who are receiving
treatment, 29.5% receive topical treatment only, which may
not be appropriate for their condition.9 Considering that more
than half of patients with moderate psoriasis report being
dissatisfied with their treatment,9 it is important to clearly
define this patient population to better understand and address
their treatment goals.

Eligible survey participants were Canadian dermatologists who
were regional and national key opinion leaders with known
expertise in psoriasis. Physicians were identified as experts in
psoriasis based on a number of criteria, including academic and
institution appointment, research and clinical trial experience
in psoriasis, peer-reviewed publications, professional and
scientific society leadership, professional and scientific
presentations and conferences, and clinical experience. Survey
participants completed the online survey through Survey
Monkey before participating in an industry-sponsored focus
group. Survey results were summarized as mean, median, and
range (min, max) for continuous outcomes and as percentage of
dermatologists for categorical outcomes.

Managing Moderate Psoriasis
Psoriasis is a chronic disease, and various long-term treatments
are available for managing the physical symptoms of psoriasis
and reducing disease severity. Topical agents, phototherapy,
conventional systemic agents, new systemic therapies, and
biologic agents are used in the long-term management of
psoriasis. When treating specific manifestations of psoriasis
such as scalp and nail psoriasis, lack of treatment adherence is
a concern with topical agents as well as systemic treatments,
although new, targeted topical agents are evolving as promising
options for managing psoriasis.10

Respondent Dermatologists
A total of 88 dermatologists were contacted to participate in
the meetings; 69/88 dermatologists agreed to participate and
completed the online survey. The participating dermatologists
were from 6 Canadian provinces (Table 1). There were 29/69
(42.0%) respondents who had been in practice for >20 years. Most
dermatologists reported practicing in community-based or both
community-based and hospital-based settings (Table 1). Slightly
less than one-half of surveyed dermatologists reported that
they were currently running concurrent clinical trials (Table 1).

RESULTS

Do Not Parameters
Copy used to assess moderate plaque psoriasis
When evaluating patients with moderate plaque psoriasis,
PenaltiestheApply
majority of dermatologists reported using the percentage

Because the assessment of severity informs therapeutic
decision-making, it is critical to clearly define psoriasis disease
severity and offer patients therapy that is appropriate for their
condition. To further understand physicians’ perspectives
on patients with moderate psoriasis, an online survey was
conducted to examine Canadian dermatologists’ perspectives
on the definition and treatment of moderate plaque psoriasis.

MATERIALS AND METHODS
Dermatologist Survey
The survey was conducted as part of a pre-meeting survey
completed prior to advisory board meetings that occurred from
May 2018 through December 2018. Canadian dermatologists
treating patients with psoriasis were invited to complete an
online survey that assessed their approach to identifying and
managing patients with psoriasis. The Canadian Psoriasis
Perspectives Survey included 22 questions that were developed
based on feedback from a steering committee of Canadian
dermatologists who are authors of the current manuscript.
Survey topics included demographic information (eg, years
in practice, province of practice, specialty), identification of
moderate plaque psoriasis, disease severity assessments,
challenges of patients with moderate plaque psoriasis, and
practice composition (eg, proportion of patients on therapy
classes by psoriasis disease severity). The survey questions are
shown in the Appendix.

of psoriasis-affected BSA to describe disease severity for
moderate psoriasis. Many of the surveyed dermatologists also
reported considering the location of an affected area, such as
palms, scalp, genital area, and face, as an important indicator of
disease severity. Patient perception of disease was also used by
many dermatologists to assess moderate psoriasis (Figure 1).
Defining parameters
The BSA, PASI, DLQI, and PGA cutoff ranges used to define
moderate psoriasis varied among surveyed dermatologists.
The lower and upper BSA cutoffs for moderate psoriasis were
reported as 5% and 10% (median) and 5.3% and 11.5% (mean).
Similarly, a broad range of cutoff scores were reported for

TABLE 1.
Characteristics of Participating Dermatologists
Dermatologist response (n=69) to the following questions:
What province do you practice in?
How many years have you been in practice?
Is your practice primarily: Hospital Based; Community Based;
Mixed?
Please identify the number of concurrent clinical trials that you are
running.
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FIGURE 1. Parameters used to assess psoriasis. In response to: “When considering all aspects of the disease that are important for you and your
patient, what would you use to describe a patient who has moderate plaque psoriasis (check all that apply)?” (n=65); and “Please specify what
locations best define a patient as having moderate plaque psoriasis (check all that apply)” (n=64). Other included “symptoms such as itch” (n=1).
BSA
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FIGURE 2. Dermatologist-reported assessment scale cutoffs for moderate psoriasis. Low and high cutoff scores reported by dermatologists for
(A) BSA (n=63), (B) PASI (n=63), (C) DLQI (n=63), and (D) PGA (n=63) in response to: “Please define the range that best classifies a patient with
moderate plaque psoriasis.” Vertical lines represent minimum and maximum values for lower and upper cutoffs. Box represents the interquartile
range, defined as Q1 to Q3. Horizontal line within the box represents the median.
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PASI=Psoriasis Area and Severity Index; PGA=Physician Global Assessment.
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FIGURE 3. Challenges for patients with moderate plaque psoriasis.
Dermatologist response to the question: “In the patient with moderate
plaque psoriasis, what are the biggest challenges? (check all that
apply)” (n=64). Other included costs (n=1) and financial (n=1).
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medications in the Canadian psoriasis population (Figure 4).
Specifically, when asked to estimate how many of their patients
were currently being treated with systemic therapies, 78.0%
of dermatologists estimated that ≤40% of their patients with
moderate plaque psoriasis were being treated with traditional
oral systemics, targeted oral systemics, or biologics.
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Lack of treatments
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PASI and DLQI. The lower and upper median and mean cutoff
scores for PGA represented values indicating mild to moderate
psoriasis (PGA score of 2–3 on a 6-point scale11) (Figure 2).
Dermatologist-identified moderate psoriasis challenges
When asked what the biggest challenges are for patients with
moderate plaque psoriasis, Canadian dermatologists most often
selected access to treatment. Other commonly endorsed (>25%)
challenges included treatment choices and patient acceptance
(Figure 3).

Psoriasis is commonly classified as either mild or moderate to
severe in clinical trials, and although treatment guidelines define
specific parameters for moderate psoriasis, their treatment
recommendations may not differentiate moderate from severe
disease.5,6 As a result, the needs of patients with moderate plaque
psoriasis are not always being met in clinical practice.5 Defining
disease parameters and assessing severity are required for
quantifying psoriasis, which will aid in addressing the needs of
the patient.6 This report highlights the perspectives of Canadian
dermatologists on the definition, assessment, and treatment of
moderate psoriasis.
Most dermatologists indicated they would use the BSA and
PASI measures to evaluate disease severity. Approximately
three-quarters of dermatologists indicated they would also
consider the locations of the affected areas, including the
palms, scalp, face, feet, genital area, and nails. These findings
are in agreement with a recent survey of US dermatologists, in
which 59% of dermatologists stated they consider the location
of affected areas when assessing psoriasis severity,12 and align
with AAD guidelines that recommend considering psoriasis
location in addition to traditional measures when assessing
disease severity and making therapeutic choices.13 BSA has
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Psoriasis treatment
Dermatologists reported an overall low use of systemic

FIGURE 4. Estimated percentages of moderate psoriasis patients on different therapy classes. Dermatologist (n=61) response to the question:
Please estimate the percentage of your patients with moderate psoriasis who are on the following therapy classes. Numeric categories on the
y-axis represent the answer options for this survey question.
Phototherapy
Patients With Moderate Psoriasis, %

91-100

Topical Treatments*

21

81-90

Traditional Oral Systemic**

5

Targeted Oral Systemic***

71-80 1 4 1 3
61-70

Biologic

4 1 3

51-60 11 3 1
41-50 1 2
31-40

7

21-30

8

11-20
6-10
0-5

7
8

4
2

6
3

0

5

2

12

10

2

9

5
17

3

13

6

18

16

7

15
4

20

3

5

15
10

10

40

60

80

100

Physician Responses, n
*

Over-the-counter and prescription topical treatments. **Traditional oral systemic medications: methotrexate, cyclosporine, acitretin. ***Targeted oral systemic medications: apremilast.
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been shown to correlate weakly with patient perception of
psoriasis severity, and the PASI measure has a tendency to
underrepresent involvement of the scalp, nail, genital, and
palmoplantar regions, highlighting some limitations of these
assessment techniques.14,15These traditional measures of disease
severity may not adequately capture the disproportionate
impact that psoriasis in sensitive and highly visible areas
of the body can have on quality of life impairment.10 For this
reason, European consensus (EUC) guidelines recommend
that patients with substantial quality of life impairment (DLQI
>10) should be treated for moderate to severe psoriasis, even
if they have limited skin involvement.16 Consistent with this
recommendation, approximately two-thirds of participating
dermatologists indicated they consider DLQI assessment
when evaluating disease severity for patients with moderate
psoriasis. Taken together, these findings on how Canadian
physicians define moderate psoriasis confirm that assessments
of psoriasis severity are not based only on the percentage of
skin involvement. More comprehensive assessment tools may
be necessary to adequately represent psoriasis severity or to
augment traditional measures used in the clinic. For example, the
Brigham Scalp Nail Inverse Palmoplantar Psoriasis Composite
Index (B-SNIPI) captures psoriasis effects on the scalp, nails,
intertriginous areas, palms, and soles, and therefore can be
used to complement PASI score.17

M. Gooderham, K. Papp, L. Albrecht, et al

arthritis found that most patients with moderate psoriasis were
receiving no treatment or topical treatment alone.3 In contrast
to our findings, a recent survey of 150 US dermatologists
found approximately one-half of patients with moderate plaque
psoriasis were receiving treatment with a biologic.12 In that
survey, dermatologists reported broader ranges of BSA and
PASI values when defining moderate psoriasis compared with
our survey, which may account for differences in prescribing
patterns.12 For example, the BSA cutoff values in the current
study ranged from 1% to 30%, whereas in the US survey the
cutoff values ranged from 1% to 70%.12 Such variations among
different samples of dermatologists underscore the importance
of using a consistent definition of moderate psoriasis and clear
guidance for physicians to help them address the specific needs
of this population of psoriasis patients.
When managing psoriasis, it is especially important to
understand specific patient needs and consider any potential
treatment barriers. Conventional systemic treatments such as
methotrexate have also demonstrated efficacy and tolerability
for the treatment of moderate to severe plaque psoriasis.13,20,21
Undertreatment of patients with moderate psoriasis may be a
consequence of patient concerns about the safety of systemic
agents or difficulties associated with using topical treatments
on areas such as the scalp, face, flexural/intertriginous, and
palmoplantar regions. Topical treatments have been evolving
in efforts to improve adherence, and new formulations have
demonstrated improved outcomes compared with standard
topical therapies.22,23 Newer targeted topical agents are also in
development for plaque psoriasis, including PDE4 inhibitors,
Janus kinase inhibitors, and aryl hydrocarbon receptor
agonists.24-26 However, there remains a need for well tolerated
and effective systemic treatment options for patients with
moderate psoriasis who are not helped by topical treatments
alone. Apremilast, an oral, small-molecule phosphodiesterase
4 inhibitor, has demonstrated efficacy and an acceptable safety
profile in patients with moderate plaque psoriasis.27 In the
UNVEIL study, patients with moderate plaque psoriasis (BSA
5%–10%) receiving apremilast treatment achieved significantly
greater improvement versus placebo on the primary endpoint,
mean percentage change from baseline in PGAxBSA score at
week 16.27 The PGAxBSA measure represents the product of
static PGA and BSA scores.27 This tool is thought to be more
sensitive to changes in disease severity and may overcome
some of the limitations of the PASI for patients with more
moderate disease.28 In the UNVEIL study, apremilast also
demonstrated long-term benefits and improvements in quality
of life in patients with moderate plaque psoriasis, including
those with scalp and nail involvement, for up to 52 weeks.29
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The surveyed dermatologists also reported their perspectives
on the biggest challenges faced by Canadian patients with
moderate psoriasis. More dermatologists selected access to
treatment as one of the biggest challenges for patients with
moderate plaque psoriasis versus diagnosis, when to initiate
treatment, treatment choices, lack of treatments, presence of
comorbidities, and patient acceptance. This finding is consistent
with previous patient and physician surveys that identified
financial concerns or issues related to insurance coverage
as important factors when considering treatment options in
patients with psoriasis.9,18,19 The current survey demonstrates
that physicians are concerned about lack of access to treatment
when treating patients with moderate psoriasis. It is possible
that the current lack of definitive criteria to identify patients with
moderate psoriasis may present a barrier to obtaining insurance
authorizations, resulting in the inability to access appropriate
treatments.

Dermatologists reported an overall low use of systemic
medications and high use of topical treatments among Canadian
patients with moderate psoriasis. Our findings are consistent
with results from a survey conducted by the National Psoriasis
Foundation, in which most US dermatologists reported that
their patients with moderate to severe psoriasis were not
receiving conventional systemic or biologic therapy.19 Similarly,
the Multinational Assessment of Psoriasis and Psoriatic
Arthritis Survey of patients with psoriasis and/or psoriatic

This survey was based on a sample of Canadian dermatologists
who agreed to participate in a Celgene-sponsored steering
committee and may not fully represent the broader community
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of dermatologists in Canada or in other regions. In general,
survey studies may be subject to recall bias and variability in the
interpretation of questions, and the design of this online study
did not allow for clarification of responses.

CONCLUSION
Current disease severity measures fail to capture the complexity
and impact of moderate psoriasis on quality of life.10 In the
first survey of Canadian dermatologists focused on moderate
plaque psoriasis, moderate psoriasis was defined as BSA 5.0%
to 10.0% with wide variation reported for the range of lower and
upper cutoff values. In addition to using traditional measures
to assess psoriasis, such as BSA and PASI, most participants
also indicated that they consider psoriasis location and assess
quality of life when evaluating disease severity. Efforts are
needed to implement a clinically useful definition of moderate
plaque psoriasis to improve patient care and raise awareness of
this disease.
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APPENDIX

M. Gooderham, K. Papp, L. Albrecht, et al

3. Please identify the number of concurrent clinical trials that
you are running?
a. 0
b. 1–3
c. 3–10
d. 10–30
e. 30+
4. Is your practice primarily:
a. Hospital based
b. Community based
c. Mixed
Perspective of Treatment Gap and Definition of Disease Severity:
5. When considering all aspects of the disease that are
important for you and your patient, how would you describe
a patient who has MODERATE plaque psoriasis?
(Check all that you utilize and specify the range)
a. BSA ☐ specify range (from _ to _)
b. PASI ☐ specify range (from _ to _)
c. DLQI ☐ specify range (from _ to _)
d. PGA ☐ specify range (from _ to _)
e. Location ☐ specify location
f. Patient perception of disease ☐
g. Presence of PsA ☐
h. Other ☐ specify

Do Not Copy
6. In the patient with MODERATE plaque psoriasis, what are
Penalties Apply
the biggest challenges?
(Check all that apply)
a. Diagnosis ☐
b. When to initiate treatment ☐
c. Patient acceptance ☐
d. Treatment choices ☐
e. Lack of treatments ☐
f. Presence of comorbidities ☐ please specify
g. Access to treatment ☐
h. Other ☐ please specify

Survey Questions for Moderate Psoriasis
Demographics:
1. How many years have you been in practice?
a. 1–5 years
b. 6–10 years
c. 10–20 years
d. >20 years
2. What province do you practice in? (*territory)
a. Alberta
b. British Columbia
c. Manitoba
d. New Brunswick
e. Nova Scotia
f. Ontario
g. Nunavut*
h. Newfoundland and Labrador
i. Prince Edward Island
j. Quebec
k. Saskatchewan
l. Yukon*

Perspective of Practice Composition:
7. In the following Table, please estimate the percentage of
your patients who are on the following therapy classes
within each level of disease severity.
(Columns may add up to greater than 100%, because of
combination therapy)

Phototherapy

Topical
Treatments*

Traditional
Oral
Systemic
Medications**

Targeted
Oral
Systemic
Medication***

Biologic
Medications

%

%

%

%

%

Treatment
Disease
State

MODERATE

Over-the-counter and prescription topical treatments
Traditional oral systemic medications: methotrexate, cyclosporine, acitretin
***
Targeted oral systemic medications: apremilast
*

**
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ABSTRACT

Do Not Copy
Penalties Apply

Background: Impetigo is a highly contagious bacterial skin infection commonly occurring in young children, but adults may also be
affected. The superficial skin infection is mainly caused by Staphylococcus aureus (S. aureus) and less frequently by Streptococcus
pyogenes (S. pyogenes). Antimicrobial resistance has become a worldwide concern and needs to be addressed when selecting
treatment for impetigo patients. An evidence-based impetigo treatment algorithm was developed to address the treatment of impetigo
for pediatric and adult populations.
Methods: An international panel of pediatric dermatologists, dermatologists, pediatricians, and pediatric infectious disease specialists
employed a modified Delphi technique to develop the impetigo treatment algorithm. Treatment recommendations were evidencebased, taking into account antimicrobial stewardship and the increasing resistance to oral and topical antibiotics.
Results: The algorithm includes education and prevention of impetigo, diagnosis and classification, treatment measures, and follow-up
and distinguishes between localized and widespread or epidemic outbreaks of impetigo. The panel adopted the definition of localized
impetigo of fewer than ten lesions and smaller than 36 cm2 area affected in patients of two months and up with no compromised
immune status. Resistance to oral and topical antibiotics prescribed for the treatment of impetigo such as mupirocin, retapamulin,
fusidic acid, have been widely reported.
Conclusions: When prescribing antibiotics, it is essential to know the local trends in antibiotic resistance. Ozenoxacin cream 1%
is highly effective against S. pyogenes and S. aureus, including methycyllin-susceptible and resistant strains (MRSA), and may be a
suitable option for localized impetigo.
J Drugs Dermatol. 2021;20(2):134-142. doi:10.36849/JDD.2021.5475

INTRODUCTION

I

mpetigo is a highly contagious bacterial skin infection,
caused mainly by Staphylococcus aureus (S. aureus), and
less frequently by Streptococcus pyogenes (S. pyogenes)
or both organisms.1,2 In developing countries, group A
S. pyogenes is a common cause of non-bullous impetigo.
Impetigo occurs typically in children aged 2 to 5 years but

may affect younger and older children as well as adults.1,2 The
worldwide prevalence of impetigo was estimated to be more
than 140 million cases in 2010.3,4 The global median childhood
prevalence is estimated to be 12.3% with a peak in tropical,
low-income settings.4 In general practices in Western Europe,
impetigo is the most common superficial skin infection in young
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children.3,4 Moreover, impetiginized dermatitis is a frequent
disorder also seen in the pediatric dermatologist office.
Non-bullous impetigo accounts for 70% of cases and usually
resolves without complications.5 Bullous impetigo lesions
are typically large, transparent superficial flaccid blisters. The
risk of complications requiring hospital admittance is higher
than for non-bullous impetigo.5,6 The cost of hospitalizations
related to S. aureus skin infections, including severe impetigo,
is estimated at $5 billion annually in the US.7 Approximately
6.9 million topical and 8.2 million oral antibiotic prescriptions
annually are dispensed for dermatologic conditions in the US.8,9
Bacterial resistance is reported to many antibiotics prescribed
for the treatment of impetigo, including mupirocin, retapamulin,
and fusidic acid.10-15
Another more recent therapeutic option is Ozenoxacin cream
1%, which has been developed for the first-line treatment of
impetigo in patients from two months and up in the U.S. and
Canada and six months in E.U. countries. This bactericidal
topical non-fluorinated quinolone has been studied in seventeen
clinical trials to date but has not yet been incorporated in
published practice guidelines for impetigo treatment.10
Ozenoxacin has been shown to be highly effective against
S. pyogenes and S. aureus, including methicillin-susceptible
and resistant strains (MRSA).42,43 Additionally, preliminary data
show ozenoxacin's capacity to eradicate biofilm-forming MRSA
at therapeutic concentrations. Unpublished research on 700
S. aureus and S. pyogenes strains derived from wound infections
showed that ozenoxacin is also active against, mupirocin-,
fusidic acid-, macrolide-, clindamycin-, and fluoroquinoloneresistant S. aureus and against clarithromycin-, clindamycin,
and fusidic acid-resistant Streptococcus pyogenes strains.

L.A. Schachner, A. Andriessen, L.T. Benjamin, et al

for a meeting to develop an impetigo treatment algorithm for
both pediatric and adult populations. For this purpose, the best
available evidence, coupled with the panel opinion, was used.
The process used for this project was following a modified Delphi
technique, which is used to gain judgment on complex matters
or achieve consensus among experts.16,17 The classical Delphi
technique can be successfully modified for the development of
medical algorithms.16,17
Literature Review
Before the expert panel meeting, a systematic literature review
selected present clinical guidelines, algorithms, and evidencebased recommendations describing current practice for
impetigo treatment. Literature was selected for clinical relevance,
addressing aspects of impetigo management, including clinical
efficacy and safety of the treatment, antimicrobial resistance,
costs, quality of life effects, and handling and tolerance of the
treatment regimens. The systematic review included research
studies, clinical guidelines, consensus papers, and reviews
published in the English language from 2014 to February 2020.
For the literature search, the following terms were used:
Impetigo; bullous impetigo; non-bullous impetigo; impetigo
pathogenesis and diagnosis; topical and systemic impetigo
treatment; adjunctive impetigo treatment; adherence;
concordance; efficacy; safety; tolerability; antimicrobial and
antibiotic resistance.

Do Not Copy
Exclusion criteria were: No original data (unless a review article
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deemed relevant), not dealing with the clinical management

Although there are guidelines on the skin and soft tissue
infection treatment, currently, an algorithm that specifically
addresses the treatment of impetigo is lacking.5,10 An evidencebased impetigo treatment algorithm was developed to fill this
gap.
Scope
An international panel of pediatric dermatologists, dermatologists, pediatricians, and pediatric infectious disease specialists
developed an evidence-based impetigo treatment algorithm for
pediatric and adult populations. The algorithm supports healthcare providers to optimize clinical outcomes for their patients
with impetigo. The treatment of other forms of soft tissue infections is beyond the scope of this work.

METHODS
Preliminary Considerations
In February 2020, an international expert panel was convened

of impetigo, and publication language other than English. The
searches yielded a total of 43 papers detected after the exclusion
of duplicates (Figure 1).
The Role of the Panel
The panel, consisting of nine members, discussed the proposed
design of an algorithm for the prevention, treatment, and
maintenance approach for impetigo, developed based on
the selected literature from the conducted searches. After
presentations on current issues in impetigo diagnosis, treatment,
antibiotic resistance, and modified Delphi method, summaries
of the literature searches, and the proposed algorithm, the panel
worked in small groups, offering their algorithm, editing, and
revising it at length. The panel then reconvened into a plenary
group to define the algorithm. Reviewing and finetuning, as well
as developing and reviewing the manuscript, took place online.

RESULTS
The Algorithm
An algorithm is a precise, unambiguous, logical step-by-step
method used to solve a problem.18 The function of an algorithm
in this context is to standardize and support medical decision
making, such as standardizing the selection and use of treatment
regimens, thereby improving adherence to evidence-based
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FIGURE 1. Not relevant: Other subject, poor quality, small number, case studies, in-vitro or in-vivo studies, animal studies.

Clinical studies (CS); Randomized controlled trials (RCT); Retrospective studies (RS); Cross-sectional studies (CS); Systematic reviews (SR); Guidelines (GL); Meta-analysis (MA)
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colored" crust. Lesions can also occur elsewhere on the body
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are usually smaller than 2 cm and not or minimally painful.

guidelines. Well-designed algorithms have inputs and outputs,
are precise, and have uniquely defined steps. The algorithm
stops after a finite number of instructions.18 For the development
of the impetigo treatment algorithm, the unpublished mnemonic
RECUR (Reliable, Efficient, Clear instructions, Understandable,
Remember easily) was used.
The algorithm has the following steps: Education and prevention
of impetigo, diagnosis and classification, treatment measures,
and follow-up (Figure 2A and Figure 2B).

Education and Prevention of Impetigo
Education on risk factors for impetigo development is an
important part of the total approach. These risk factors are
a warm, humid climate, poverty, crowding, poor hygiene,
and underlying scabies.1 Impetigo may be spread in children
through pets, in schools, daycare centers, or crowded housing
areas; for adults, sources include infected children and selfinoculation from nasal or perineal carriage.1 Carriage of group A
Streptococcus (GAS; S. pyogenes) and S. aureus predisposes to
subsequent impetigo.4
Diagnosis and Classification
Non-bullous impetigo frequently presents on the face around
the nose and mouth with erythematous pustules or vesicles
changing to superficial erosions with a characteristic "honey-

1,5

Frequently impetigo occurs without remarkable erythema or
constitutional symptoms, although regional adenopathy may
be present.1,5
Bullous impetigo is caused by strains of S. aureus that produce
toxin A which induces a loss of cell adhesion in superficial
epidermal layers by targeting protein desmoglein-1.5,6
Bullous impetigo lesions are usually large, transparent
superficial bullae before rupturing, leaving round erosions
that become crusted. Bullous impetigo frequently occurs in
intertriginous areas and the trunk.6
Impetigo is either a primary (direct bacterial invasion of an
intact skin) or secondary infection of pre-existing skin disease
or traumatized skin (atopic dermatitis, scabies, cuts, abrasions,
insect bites, and chickenpox). Secondary impetigo is also called
impetiginization.
There is an ongoing discussion regarding the definition of
localized impetigo, which varies from five to ten lesions and an
affected area smaller than 50 cm2 up to 100 cm2.10
Clinical trials of ozenoxacin, retapamulin, and mupirocin defined
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FIGURE 2A. Algorithm for impetigo treatment.

Antibiotics (A.B.)

FIGURE 2B. Steps of impetigo treatment.
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Sensitivity and culture (S & C), Methicillin-resistant Staphylococcus aureus (MRSA), Trimethoprim/sulfamethoxazole (TMP/SMX)
10
Courtesy of Prof Schachner and Eran Gwillun, MD
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TABLE 1.
Topical Antibiotics for Impetigo10
Dosing
Regimen

Order

Name of Drug

Indication

1

Ozenoxacin 1% cream

2 months of age
and older*

Gram-positive bacteria, especially S. aureus, including MRSA, or S. pyogenes.
Efficacy against mupirocin-resistant S. aureus (MRSA), fusidic acid resistant
S. aureus, quinolone-resistant S. aureus and clindamiycin-resistant S. aureus.

2

Mupirocin 2%
ointment, 1% ointment
for children aged 2
months to
16 years

2 months of age
and older

Effective against gram-positive bacteria, especially S. aureus including MRSA and
Streptococci.

3

Retapamulin 1%
ointment

Impetigo in
patients 9
months of age
and older

4

Fusidic acid

No age limitation
stated in the PI.

*

Antimicrobial Activity*

Active against S. aureus (methicillin susceptible isolates only) and S. pyogenes.

Active against S. aureus, Streptococcus spp. and Corynebacterium minutissimum.

BID/ 5 days

TID/ 7-10
days

BID/ 5 days

TID/7-10days

in EU countries, 6 months of age and older

localized impetigo as fewer than ten lesions and an affected
area smaller than 36 cm2. The panel adopted this description
of localized impetigo. Apart from the clinical presentation,
underlying conditions such as a compromised immune status
should be considered when defining treatment.10,19,46,47
Differential Diagnosis
For nonbullous impetigo, the differential diagnosis includes
contact dermatitis, eczema herpeticum, herpes simplex, scabies,
pemphigus foliaceous, and tinea infection. The presence of the
characteristic golden crust should raise suspicion for impetigo.5
The bullous form should be distinguished from other blistering
skin conditions such as acute contact dermatitis, bullous drug
eruptions, burns, bullous insect bite reactions, varicella, and
subcorneal pustular dermatosis, Stevens-Johnson syndrome,
and other bullous diseases (ie, bullous pemphigoid).10,20

limiting and is resolved without scarring within two to three
weeks.5,10 Reasons for the treatment of impetigo include
preventing the spread of infection, hastening the resolution
of discomfort, and improving cosmetic appearance.10 Bullous
and non-bullous impetigo can be treated with either topical or
oral therapy. Topical therapy is used for patients with limited
skin involvement, whereas oral treatment is recommended for
patients with extensive impetigo involvement.5,10
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healthcare settings, contact precautions to avoid the spread

Impetigo is a clinical diagnosis, although Gram stain and
culture of the skin lesions are useful for identifying causative
pathogens. Culture and sensitivity testing allow clinicians to
detect antimicrobial susceptibilities and support prescription
of the most appropriate antibiotic treatment. This approach is
especially important when MRSA infection is being considered,
though empiric coverage for MRSA may be instituted if clinical
suspicion is high.10

of impetigo are indicated until 24 hours after the start of
appropriate antibiotic therapy.
The algorithm for treatment decision is depicted in Figure 2A,
and the steps in the treatment of impetigo are shown in Figure
2B.10 When a patient presents with impetigo, a Gram stain and
culture of pus or exudate may be performed.10 In localized cases
defined as fewer than ten lesions and smaller than 36 cm2 area
affected, in those that are systemically stable and with a low
risk of complications, topical ozenoxacin cream 1%, topical
mupirocin 2% ointment,5 fusidic acid 2% cream or retapamulin
1% ointment are recommended (Table 1).5,10 Cleanse the skin
and remove the crusts before the application of the topical
treatment.10

Although complications of non-bullous impetigo are rare, local
and systemic spread of infection can occur that may result in
cellulitis, lymphangitis, or septicemia.5,10 Complications of
S. pyogenes infection include scarlet fever, guttate psoriasis,
and post-streptococcal glomerulonephritis.5

During the panel discussions, the use of a topical antibiotic
rotation regime, for instance, was mentioned in the case
of recurrent infection. In the USA, the topical regime may
comprise a rotation of mupirocin and ozenoxacin cream 1%,
and in Europe, a rotation of mupirocin, ozenoxacin, and fusidic
acid may be used.

Treatment of Impetigo
Typically, impetigo, whether non-bullous or bullous, is self-

According to the panel, systemic antibiotic treatment for
impetigo patients may differ between the USA and Europe. In the
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TABLE 2.
Systemic Antibiotics For Impetigo: The Suggested Dosages Should be Confirmed by the Clinical Specialists
Systemic Antibiotics for Impetigo (Extensive Infection)10
Not MRSA infection

MRSA Infection

Dicloxacillin 4 times daily PO for 1 week

Vancomycin IV +/- Rifampin BID for 10 days

Cephalexin 4 times daily PO for 1 week (weight-based dosing)

Clindamycin 3 times daily PO for 7 days

Erythromycin 4 times daily PO for 1 week (3 line, based on sensitivity/allergy)

Trimethoprim-sulfamethoxazole PO BID for 7 days

Amoxicillin/Clavulanate PO BID for 7 days

Doxycycline BID PO for 7 to >12 days
Telavancin, Linezolid, Daptomycin
(3rd line, based on sensitivity/allergy)

rd

Cefadroxil PO BID for 10 days
Medication dosages are weight and age based.10 Oral (PO); Two times daily (BID).

USA, for non-MRSA impetigo cases, dicloxacillin or cephalexin,
and for MRSA cases, after culture and sensitivity testing,
trimethoprim-sulfamethoxazole is mainly used. In Europe,
for non-MRSA cases, amoxicillin-clavulanate, clindamycin,
or flucloxacillin may be prescribed, and for those with MRSA,
mainly clindamycin or vancomycin are recommended.
Oral antibiotics, for seven days, are recommended in widespread
or severe bullous impetigo or when the outbreak of impetigo
affects several people.5,10 Oral antibiotics are also applicable
if the patient has a fever or extensive lymphadenopathy, in
which case hospitalization is indicated.10 In those impetigo
cases with no MRSA involvement, dicloxacillin, cephalexin,
erythromycin, or amoxicillin-clavulanate can be prescribed,
and for MRSA suspected or confirmed cases, clindamycin, TMPSMX, tetracycline, telavancin, or daptomycin is recommended
(Table 2).10

sustainable investment for R&D and implementation of control
measures.21
To comply with the strategic objectives of the GAP21 the panel
discussed trends of antibiotic resistance related to impetigo
treatment and agreed that when prescribing antibiotics, it is
essential to know the local trends in antibiotic resistance. The
panel recognized that doctors need education in antibiotic
stewardship principles as, for some of them, it is an unknown
field. For the newest treatment of impetigo with topical
ozenoxacin, the panel insisted on short-term use (5 days, twice
a day) for localized cases of impetigo.

Do Not Copy
Antibiotic Resistance and Choosing a Treatment
PenaltiesAntimicrobial
Apply resistance is a major threat to public health in the

If the skin has not cleared after the treatment, underlying
conditions should be ruled out, and another culture and
sensitivity test should be performed.10 In patients who received
oral antibiotics, the type of antibiotic should be adjusted. If
the skin has not been cleared or exacerbated after three days,
hospitalization is to be considered.

DISCUSSION
Antimicrobial resistance has become a worldwide concern. In
2015 the WHO launched the Global Action Plan on Antimicrobial
resistances (GAP on AMR), specifically the One Health program,
to fight antimicrobial resistance at the human, veterinary and
environmental levels. It is being implemented by many countries
in the world with specific country-based programs.21
The strategic objectives of the GAP are 1. Improve awareness
and understanding of infections and bacterial mechanisms of
action and resistance; 2. Strengthen knowledge on AMR through
surveillance and research; 3. Reduce the incidence of infection
(preventive measures); 4. Optimize the use of antimicrobial
medicines: antibiotic stewardship programs, and 5. Ensure

world, and resistance to mupirocin and fusidic acid is increasing
worldwide.11-15,22-30 Resistance rate varies from country to
country, center to center, as it is linked to resistant bacteria and
mechanisms of resistance. Due to increasing concerns about
emerging resistance to commonly used antibiotics for impetigo,
treatment decisions should consider resistance patterns of
S. aureus.22-28 MRSA has been shown to cause impetigo.11
Retrospective observational data collected from skin culture
isolates annually between 2005 and 2011 from the University
of Miami Hospital outpatient dermatology clinic showed 387
S. aureus isolates and that MRSA increased by 17.0% during the
last three years.28
Updates in 2016 on trends in S. aureus resistance in the USA
demonstrated that resistance to clindamycin is up by seventeen
percent and that there is a changing susceptibility of S. aureus
in a pediatric population with an increase of 40% in resistance
of isolates to Oxacillin.31
Resistance to Mupirocin
Topical mupirocin is used widely to treat skin and soft tissue
infections and eradicate MRSA's nasal carriage. The increase
in resistance to mupirocin is related to the widespread use of
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MRSA carrier decolonization.14 The proportion of resistance of
the community-acquired MRSA (Ca-MRSA) is also increasing. In
the USA, mupirocin resistance as high as 30% has been reported
in children with SSTIs.14 A retrospective study looked at 358
S. aureus isolates from 249 children in an outpatient setting in
New York City between May 2012 and September 2013.14 The
study demonstrated that 19.3% of patients had mupirocinresistant S. aureus isolates at the time of their first culture and
that 22.1% of patients with S. aureus infection had a mupirocinresistant isolate at some time during the study period. Of all
S. aureus isolates collected during the study period, 31.3%
were resistant to mupirocin.14 The study further revealed that
prior mupirocin usage was strongly correlated (P<0.001) with
mupirocin resistance. Of the MRSA isolates, 67.7% stemmed
from atopic patients, from which 68% were mupirocin resistant
versus 28% resistance in non-atopic patients.14
In Greece, the emergence of a new community-associated
methicillin-susceptible Staphylococcus aureus (MSSA) clone
has led to an alarming increase in the resistance rate to
mupirocin, with a 7-fold increase in 3 years, being 4.2% in 2013
and 37.7% in 2016. For the same clone, an increase in resistance
to fusidic acid from 26.8% to 51.9% has been reported.15
The prevalence of mupirocin resistance in different countries
varied; in South Korea, the overall percentage of MSSA and
MRSA resistance to mupirocin was 13.6%, in the USA, 1.2 % in
the community, 12.2% in nursing homes, 11%, and in the UK
0.8%, respectively.32 In countries where a restriction on OTC use
of topical antibiotics has been implemented, the percentages
of mupirocin resistance decreased, for instance, New Zeeland
from 28% (2006) to 11% (2014) and Australia from 18% to 0.3%
in the same period.32

L.A. Schachner, A. Andriessen, L.T. Benjamin, et al

to other topical antibiotic agents, fusidic acid retains its high
concentration at deeper layers of the skin. Resistance to fusidic
acid has been reported in various countries. In Taiwan, the
resistance of MRSA isolates to fusidic acid increased from 3.2%
in 2002 to 18.1% in 2012.35
In 2017, 32.1% of MRSA isolates were shown to be resistant to
fusidic acid in Egypt,36 and in 2018 a Danish study of atopic
dermatitis patients showed resistance of S. aureus colonization
to fusidic acid as high as 41.0%.13 Further studies within Sweden
demonstrated that in 2010, 33% of S. aureus isolates were
resistant to fusidic acid in impetigo and 12% in secondarily
infected A.D.14 In a case-control study conducted in the U.K.,
fusidic acid resistance was shown to be significantly associated
with A.D., and bacterial isolates showed three acquired
resistance genes: fusA, fusB, and fusC2.32
Topical Hydrogen Peroxide
A rationale for the use of topical hydrogen peroxide is to limit
the usage of antibiotics. A 2012 Cochrane review showed no
superiority of fusidic acid but a lack of evidence for antiseptic
use in impetigo.37 However, the UK-based National Institute for
Health and Care Excellence (NICE) guidelines suggest it is a
valid option in some instances.38
Ozenoxacin

the introduction of ozenoxacin in December 2017, the last
Do Not Before
Copy
approved topical antibiotic for impetigo was retapamulin (April
Penalties2007).
Apply
Ozenoxacin (Xepi in the U.S. and Ozanex or Dubine in

Resistance to Retapamulin
Retapamulin is a derivative of pleuromutilin, a component of
a mushroom called Clitopilus scyphoides, which selectively
binds the 50S bacterial ribosomal subunit and inhibits protein
synthesis.33 Despite that in the prescribing information of
retapamulin 1% ointment, the product is indicated for methicillinsusceptible S. aureus only, in the USA (2013), out of 155 MRSA
isolates, only 2.6% were resistant to retapamulin.33 However, in
2014, decreased susceptibilities to retapamulin, mupirocin, and
chlorhexidine among Staphylococcus aureus isolates, causing
skin and soft tissue infections in otherwise healthy children,
were reported.34 Of 200 S. aureus isolates from pediatric patients
in Houston, TX from otherwise healthy children with S. aureus
SSTI, such as impetigo, furunculosis, abscess, pustulosis, and
cellulitis, 9.5% of isolates were resistant to retapamulin, and
9.8% resistance to mupirocin was observed.34
Resistance to Fusidic Acid
In the E.U., some impetigo outbreaks due to fusidic acidresistant clones of S. aureus have been reported. Compared

10,39

other countries) is a non-fluorinated quinolone antibiotic that
is active on susceptible and resistant strains of S. aureus and
S. pyogenes, causal agents of the majority of SSTIs.40-43
Ozenoxacin cream 1% was developed for the first-line treatment
of impetigo in patients aged two months and older and has
been studied in seventeen clinical trials up to date.19,40,44-47
Fifteen studies in phase 1 and 2 have been conducted, and
two pivotal phase 3 studies in both adult and pediatric patients
with impetigo have been completed.44-46 In these studies, twice
daily ozenoxacin treatment for five days demonstrated superior
clinical and bacteriologic outcomes versus matching vehicle
control.19,44-47
The high activity on MRSA and other resistant strains is
an important point that favors ozenoxacin.10,40-47 Since its
introduction, there is no data on bacterial resistance.10,39,42,43
Antibiotic resistance in S. aureus poses a rapidly increasing
global problem.48 Antimicrobial stewardship is critical to
optimize patient outcomes and to prevent the development of
resistance.10

LIMITATIONS
Due to COVID-19, the review process of the algorithm and the
manuscript was conducted online. The international panel was
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able to adapt to the current situation and finalized the review
process in good order.
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15.

16.

CONCLUSION
An evidence-based impetigo treatment algorithm was developed
to address the treatment of impetigo for pediatric and adult
populations. When recommending treatment, antimicrobial
resistance must be taken into account when selecting effective
treatment for impetigo patients.
The presented algorithm for impetigo treatment, including a
newer safe and effective topical antibiotic as a first-line treatment,
could be an essential step in antimicrobial stewardship.
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ABSTRACT
As humans age, our ability to manage certain types of inflammation is reduced. As a result, we experience chronic, low-grade
inflammation, which has been termed “inflammaging”. This type of low-level inflammation is driven by a progressive increase in proinflammatory systemic cytokines over time. Inflammaging is thought to contribute to many age-related chronic diseases including
cardiovascular disease, diabetes, Alzheimer’s disease, and even certain cancers. Recent studies suggest that the human microbiome
may play a critical role in inflammaging. As the largest organ of the body and home to a significant portion of the human microbiome,
the skin may play a unique role in inflammaging. In this review article, we present common dermatological diseases through the lens
of inflammaging, look at how our skin may play a role in reducing inflammaging, and highlight the need for further focused research in
this area.
J Drugs Dermatol. 2021;20(2):144-149. doi:10.36849/JDD.2021.5481

INTRODUCTION

A

s humans continue to live longer, there is an increased
interest in research on age-related physiologic changes
and illnesses. This study of aging and its link to agerelated chronic conditions has given rise to a new research field
called geroscience. Geroscientists assume that the mechanisms
that drive aging and those that drive age-related diseases largely
overlap. Thinking along these lines, in 2000, Claudio Franceschi
developed the concept of “inflammaging”, driving researchers
to recognize that aging is a complex and multifaceted
phenomenon that demands a holistic view of the body’s
physiology.1-3 Franceschi initially described inflammaging as an
extension on the network theory of aging; he proposed that a
reduction in the ability to cope with stressors, coupled with a
progressive increase in proinflammatory status was the cause
of inflammaging.4 He proposed that aging is associated with a
chronic, sterile, low-grade inflammation called inflammaging.5

predictors of physical and cognitive performance. In addition,

markers were strong predictors of mortality in the elderly
Do Not these
Copy
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Penalties Apply

It is important to distinguish between inflammaging and acute,
transient inflammation. Transient inflammation in the face of
tissue injury or invading pathogens is beneficial as a defensive
immune response, but when individuals have persistently
elevated levels of inflammation, that process is considered
inflammaging, and thus detrimental. Inflammaging is thought
to contribute to many age-related chronic diseases including
cardiovascular disease, diabetes, Alzheimer’s disease, and
certain cancers. A number of other studies have looked at
the role of proinflammatory cytokines and found that IL-6 and
CRP – two common markers of inflammaging – were strong

6-10

Recent advancements in geroscience have come to conclude
that inflammaging does not exist in isolation; instead, a plethora
of studies have linked inflammaging with immunosenescence
as a contributing factor. Immunosenescence is a collection
of age-related changes in the adaptive immune system.
Immunosenescence refers to the concept that the adaptive
immune system (ie, B cells and T cells) becomes less effective
with age and the innate immune system (ie, neutrophils,
macrophages, natural killer cells) becomes more dominant.11-14
Other key factors thought to contribute to inflammaging
include microbiome dysbiosis and oxidative stress.15-17 This is
of particular importance to dermatologists given that the skin is
home to a large portion of the human microbiome and plays a
key role in the prevention of oxidative stress due to biological
or environmental agents.18 As such, it follows that our body’s
largest organ, the skin, may be responsible for a larger role in
promoting or preventing inflammaging.
In this review article, we present common dermatological
diseases through the lens of inflammaging, look at how our
skin may play a central role in reducing inflammaging, and
highlight the need for further focused research in this area.
Management of the human microbiome in the skin may even
have an impact on chronic disease.
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FIGURE 1. Mediators of Inflammaging in the Skin.
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Inflammaging in Dermatology
We reviewed the existing, published literature to understand
the current state of research in dermatology regarding
inflammaging and the skin. We searched the following
key words: “inflammaging” + “skin”, “inflammaging” +
“dermatology”, “inflammageing” + “skin”, “inflammageing” +
“dermatology”. After eliminating articles that were not relevant
to dermatology, we found 15 articles focusing on inflammaging
in dermatology. These covered a variety of topics from UVinduced inflammaging to the anti-inflammaging properties of
certain botanicals. The articles and abstracts are summarized
in Table 1.
As a number of the articles from our search indicate,
inflammaging in the skin is known to be a multifaceted and
sophisticated pathological process influenced by reactive
oxygen species (ROS), TNF-alpha, IL-1, IL-6, IL-8, neutrophils,
matrix metalloproteinases (MMPs), the complement system, and

IL-1

Matrix
Metalloproteinases

A. Haque, H. Woolery-Lloyd

Neutrophils

TABLE 1.
Existing Research Publications Relating to Inflammaging and Dermatology Organized by Category
Author et al

Year

Title

Main Topic

Sample

Results
A significant increase in two markers – p21, a marker of senescence,
and IL-6, a marker of inflammation and a marker of the senescence
associated secretory phenotype (SASP) was demonstrated in vivo
across multiple patient samples.

Newman, J

2018

Profiling inflammageing
and senescence factors
in skin tissue as a
strategy to uncover novel
biomarkers of ageing.
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Inflammaging
factors in skin
tissue

Abstract

They noted that p21-positive cells have an increased level of
perinuclear interleukin-6 and could indicate how senescent cells
interact and modify their environment by creating chronic local
inflammation.
The paper also described how senescent cells may contribute
to inflammaging in tissues, potentially providing evidence that
limiting the inflammatory effects of senescent cells could be a
prospective therapeutic target for the future.

Yap WN

Scheurmann J

Suggs A

Zhuang Y

2017

Tocotrienol-rich fraction
attenuates UV-induced
inflammaging: A bench
to bedside study.

UV-induced
inflammaging
of the skin

20 human
subjects

2013

Mice with heterozygous
deficiency of manganese
superoxide dismutase
(SOD2) have a skin
immune system with
features of “inflammaging.”

Mice SOD2deficiency
resulting in
inflammaging –
specifically via
the cutaneous
immune
system

Mice and
human tissue
donors

Authors concluded that super oxide dismutase 2 (SOD2) is a
molecular candidate in the regulation of inflammaging as it may
convey both immunosuppressive and proinflammatory signals
through alteration of skin dendritic cells and T-cell functions.

2014

Effect of botanicals on
inflammation and skin
aging: analyzing the
evidence.

Effect of
botanicals on
inflammation
and skin aging

Commercially
available
products
with novel
botanicals

This review concluded that argan oil, rosemary, pomegranate,
coenzyme Q10, and coffeeberry lack clinical data to support the antiaging claims made by commercially available products containing
them.

2014

Inflammaging in skin and
other tissues - the roles
of complement system
and macrophage.

Inflammaging’s
role in the skin
through the
complement
system

Review
article

The authors concluded that understanding the mechanisms of how
complement and macrophages result in skin aging and age-related
skin diseases will help provide new paths for dermatologists and
researchers to develop therapeutics.

This study concluded that tocotrienol rich fraction (TRF) may serve
as an anti-inflammatory compound that is safe to be applied daily
to protect the skin from UV-induced inflammaging.
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TABLE 1. (CONTINUED)
Existing Research Publications Relating to Inflammaging and Dermatology Organized by Category
Author et al

Qin Z

Prattichizzo F

Doles J

Goto M

Antonicelli F

Maramaldi G

Kim M

Chajra H

Velarde MC

Golomb L

Year

Title

Main Topic

Sample

2013

Elevated cysteine-rich
protein 61 (CCN1) promotes
skin aging via upregulation
of IL-1β in chronically sunexposed human skin.

UV-induced aging
of the skin

6 human
skin punch
biopsies

Cysteine-rich protein 61 (CCN1) is upregulated in the
dermis in vivo by acute UV exposure and elevated in
chronically sun-exposed prematurely aged human skin.
Elevated CCN1 upregulates IL-1β, which in turn inhibits
collagen production and promotes collagen degradation.

2016

Anti-TNF-α treatment
modulates SASP and
SASP-related microRNAs
in endothelial cells and in
circulating angiogenic cells.

Reduction of
inflammaging via
adalimumab’s
effects on TNFalpha

10 psoriatic
patients and
purchased
donor pools
and cells

Adalimumab can cause epigenetic changes in cells
undergoing senescence, thus contributing to the
attenuation of SASP tumor- promoting effects. Restraining
the SASP could help delay age-related disease onset and
progression, particularly in patients with an established
chronic inflammatory background.

2012

Age-associated
inflammation inhibits
epidermal stem cell
function.

Age related
inflammation on
epidermal stemcell function

Mice

There may be an age-associated imbalance in epidermal
Jak–Stat signaling that inhibits stem cell function.
This study reveals a role for the aging epidermis in
the disruption of cytokine and stem cell homeostasis,
suggesting that stem cell decline during aging may be part
of broader tumor-suppressive mechanisms.

2016

Inflammageing assessed by
MMP9 in normal Japanese
individuals and the patients
with Werner syndrome.

Inflammaging and
Werner syndrome

217 aged
humans and
41 Werner
syndrome
patients

Their previous study reported an increase in the serum
CRP among normal ageing and patients with Werner
syndrome (WS). This study showed that serum matrix
metalloproteinase-9 (MMP9) levels were elevated in normal
ageing but decreased in WS.

2014

Matrix metalloproteinases
and skin inflammaging.

Role of MMPs in
UV-induced aging
of the skin

Review
article

2013

Anti-inflammaging and
antiglycation activity of a
novel botanical ingredient
from African biodiversity
(CentevitaTM).

Use of C. Asiatica
as an antiinflammatory

Human
explants from
1 person
and clinical
study on 20
volunteers

The topical efficacy of a purified extract from Madagascar,
Centella asiatica, was tested on human explants and human
volunteers. The extract protected DNA from UV -induced
damage, decreasing the thymine photodimerization by
over 28% (P<0.05) and reduced (26%, P<0.01) expression of
interleukin-1α.

2019

Particulate matter induces
pro‐inflammatory cytokines
via phosphorylation of p38
MAPK possibly leading to
dermal inflammaging.

Effect of
particulate matter
(PM) on skin
ageing

Co-culture
of human
keratinocytes
(HaCaT) and
fibroblasts
(HDF)

PMs induce the expression of pro-inflammatory cytokines
in keratinocytes via the p38 MAPK pathway. The results
suggest that PMs may trigger skin ageing via p38
MAPK activation and interleukin secretion in epidermal
keratinocytes.

2019

An efficient means to
mitigate skin inflammaging
by inhibition of the NLRP3
inflammasome and
Nfkb pathways: A Novel
Epigenetic Mechanism

Use of brown
seaweed
(Laminaria
Japonica) extract
as an efficient skin
anti-inflammaging
active ingredient

2017

Epidermal barrier protects
against age-associated
systemic inflammation.

Epidermal barrier
malfunction
and systemic
inflammation

2015

Age-associated
inflammation connects
RAS-induced senescence to
stem cell dysfunction and
epidermal malignancy.

Ageing induced
inflammation and
neoplasm

Do Not Copy
Penalties Apply

Results

The authors concluded that disorganization of dermal
collagen and elastin fibers may release elastokines.
Elastokines are peptides containing a DNA specific motif.
They are similar to cytokines and may play a role in skin
inflammaging.

6 humans

The authors discuss that the innate immune system
involves two different inflammatory pathways:
inflammasomes (ex. NLRP3) and Nfkb. The pathways are
induced by double stranded RNA dependent protein kinase
(PKR). The authors report that Laminaria Japonica appears
to inhibit these two pathways. This in turn reduces reactive
oxygen species and proinflammatory cytokines. They
propose that this extract may offer a novel approach to
reduce skin inflammaging.

Humans
and mice

Disruption of the epidermal barrier increases serum
cytokine levels perhaps partly because of increased
cytokine production by the skin. Authors concluded that
restoring the epidermal barrier in aged mice may reduce
circulating levels of proinflammatory cytokines.

Mice

The authors concluded that there may be an age-dependent
link between the accumulation of senescent cells in the
skin, immune infiltration and cancer progression. This
in turn, could contribute to the increased squamous cell
carcinoma risk associated with ageing.
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TABLE 2.
Mediators of Inflammaging in the Skin and their Respective Pathways
Inflammatory Factor

Type

Pathway and Potential Skin Damage

Reactive Oxygen
Species (ROS)

Prooxidant

Cause skin cell damage; generate oxidized lipids; induce MMP expression in
dermal fibroblast

19–22

TNF-alpha, IL-1

Primary
pro-inflammatory
cytokines

Initiate inflammatory responses in skin; induce the synthesis and release of
other pro- inflammatory cytokines

23–27

IL-6, IL-8

Other
pro-inflammatory
cytokines

Initiate inflammatory responses in skin; induce the synthesis and release of
other pro- inflammatory cytokines

21,28

Neutrophils

Immune Cell

Matrix Metalloproteinases
(MMPs)

Enzyme

Complement System

Innate Immune
System

Macrophages

Immune Cell

Release elastase and MMPs that cause ECM degradation

References

21,29,30

Cause ECM degradation, thus cause damage to dermis connective tissue and
skin aging

21,31

Activate macrophage; induced by UV and deposits on dermal-epidermal
junction

32,33

Infiltrate skin after UV-exposure; generate ROS and MMPs that cause ECM
degradation

macrophages as illustrated in Figure 1. Zhuang et al published
a comprehensive table of mediators of inflammaging in the
skin; a modified version of this table can be found in Table 2.
Interestingly, it has been shown that the gastrointestinal
tract’s microbiome plays a central role in inflammaging and
metaflammation as it’s at the intersection of diet, metabolism,
and innate immune response. Thus, the gut microbiome has far
reaching effects. It regulates things like the circadian rhythm
and sleep patterns through the production of melatonin as
well as influences cardiovascular health. In fact, a healthy gut
microbiome may even be protective and is associated with
healthy aging and longevity.36-39

32,34,35

to the development of age-related chronic disorders. In mice
models, epidermal dysfunction in aged mice has been linked
to elevated cytokine levels systemically. Interestingly, in these
mice models, improving epidermal function reduced systemic
cytokine levels.51 Ye et al studied the effect of daily application
of a barrier cream on cytokine levels in older adults. The active
group (adults over 65, n=33) applied 3mL of a ceramidebased emollient topically twice-daily for 30 days. The control
groups (adults over 65, n=25, adults under 30, n=11) used no
topical skincare during the trial. Changes in epidermal function
and levels of three key, age- related, plasma cytokines were
measured at baseline and after treatment.
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The effects of the cutaneous microbiome on systemic health
has been less researched; although, like the gut, it may have
the potential to influence overall health. The cutaneous
microbiome is vast, and each square centimeter is home to
several million microbes.40 The role of the skin’s microbiome
in common dermatologic diseases like atopic dermatitis and
psoriasis has been well elucidated. We know that restoring a
healthy microbiome in atopic patients reduces the risk of flares
and secondary infections41-43 and that in psoriasis a decrease
in the diversity of the skin flora increases the risk of flares and
arthritis.44,45 These conditions have also been noted to result
in increased levels of pro-inflammatory cytokines, which
can have serious systemic sequalae such as the increase in
cardiovascular risk seen in psoriatic patients.41,46-49
One of the most interesting recent studies regarding the role
of inflammaging in dermatology examines how a healthy skin
barrier may systemically reduce inflammation.50 Increased
levels of inflammatory cytokines in the elderly have been linked

The researchers focused on IL-1β, IL-6, and TNF-α because
they are considered primary biomarkers of inflammaging.4
As expected, at baseline, the cytokines were elevated in the
aged population vs younger cohort. Topical application of
the barrier repair emollient significantly enhanced epidermal
barrier function and stratum corneum hydration as measured
by a multifunctional skin physiology monitor (MPA5; Courage–
Khazaka Electronic GmbH). At the end of 30 days, IL-1β and IL-6
normalized, and TNF-α levels declined substantially in the active
treatment group. In the control group over 65 and the younger
cohort, there was no significant change in IL-1β, IL-6, and TNF-α.
This study is interesting because it is one of the first clinical
trials to show how skin barrier dysfunction may contribute to
systemic inflammaging.

CONCLUSION
Research in aging-related inflammation is an emerging
field.5,52 Growing research suggests that reduction in systemic
inflammation or inflammaging may directly correlate with a
reduction in the risk of developing age-related diseases including

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

148
Journal of Drugs in Dermatology
February 2021 • Volume 20 • Issue 2

cancer.1,38,39,53,54 Interestingly, there is proportionally less research
on inflammaging as it relates to dermatology although it
appears the skin may play a critical role. Dermatologists should
be aware of inflammaging and the skin’s role in this important
aspect of aging. Further research is needed to elucidate the role
of skin in inflammaging.
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ABSTRACT
Background: Melasma is a photoaging condition with a typical clinical and histological pattern under a genetic and epigenetic context.
Over the years, many treatments modalities have been proposed including topical agents, oral medication, procedures, and combination
treatments aiming at different aspects of the pathogenesis including photodamage, inflammation, vascularity, and pigmentation.
Recently, lasers have become an alternative for the treatment of melasma using thermal energy to target, in a selective way, the
chromophore found in the skin such as melanin.
Objective: This study aimed to show how we have implemented a multifactorial approach that not only treats the symptoms but
addresses the primary underlying cause of melasma.
Materials and Methods: Twenty female patients with dermal and mixed melasma were admitted to Medical Art between December
2017 and April 2018 and received a four-step Fotona laser protocol. Clinical evaluation of a clearance percentage of melasma was
performed 1 month after the last session by a blinded dermatologist grading the images taken during the study. Follow-up evaluation
was performed at 6 and 12 months following the completion of the laser treatment, which was 6 sessions. Patients were also asked
following the end of the treatment about their satisfaction, which was evaluated with a 5-point scale.
Results: This descriptive cohort study included patients with melasma who underwent the four-step laser protocol treatment at 2-week
intervals. The clearance percentage score showed 70% with excellent reduction, 25% with good reduction in appearance of melasma,
none of the patients with a fair reduction, and 5% with a poor reduction. The mean score of patient satisfaction was 4,65 ± 0,93 (93%).
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INTRODUCTION

M

elasma is a photoaging condition with a typical
clinical and histological pattern under a genetic
and epigenetic context. It is characterized by
hyperpigmentation in sun-exposed areas of the skin, typically
occurring on the face, with a higher prevalence in females and
darker skin types.1 In this condition, a complex interaction is
generated between melanocytes, fibroblasts, keratinocytes,
and some immunological cells (mast cells) due to oxidative
stress and the inflammatory pattern secondary to exposure to
various forms of electromagnetic radiation.2

higher altitudes, and are more exposed to electromagnetic
radiation.3 Normally, the age of onset is between 30 and 40
years.1 Lesions consist of reticulated hyperpigmented macules
and patches that can be categorized by both the location and
depth of involvement.4 Melasma occurs predominantly in
centrofacial, malar, and mandibular areas of the face, but
also can be seen on the rest of the body like the neck, chest,
and forearms.5 It also can be categorized by the depth of
involvement with four categories; epidermal, dermal, mixed,
and indeterminate.3

The prevalence varies depending on skin phototype, intensity
of sun exposure, or ethnicity.3 It ranges between 1% and 50%.1
However, studies have reported higher prevalence among
pigmented phototypes such as is found among patients of
Asian, Indian, Mediterranean, and African descent.3 In America,
it is more common between Latins who live in tropical areas,

The mayor etiologic factors include genetic predisposition,
electromagnetic radiation such as ultraviolet energy, visible
light and infrared light, pregnancy, contamination that has
airborne particles and aromatic hydrocarbons, hormonal
influences (mainly proopiomelanocortins, estrogens, and
progestogens), prescription drugs, infections, and skin aging.4
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Other factors that have an impact on melasma but are not
commonly mentioned are aesthetic procedures like peelings,
intense pulsed light (IPL), and microneedles, to name a few.3
Electromagnetic radiation induces reactive oxygen species
(ROS) by activating inducible nitric oxide and promoting
melanogenesis that can be stimulated by keratinocytes and
fibroblasts.1 The synthesis and secretion of many mediators
that induce pigmentation are increased, such as melanocortin
1 receptor (Mc1R) and alfa melanocyte-stimulating hormone
(aMSH).6 Also, several inflammatory compounds such as
vascular endothelial growth factor (VEGF),7 endothelin-1
(ET-1), the ligand for the tyrosine kinase receptor (c-kit),
metalloproteinase 2 (MMP2),2 and stem cell factors (SCF)
are highly expressed inducing melanocyte proliferation,
melanogenesis, and neovascularization.1,3,6
Over the years, many treatment modalities have been proposed
including topical agents, oral medication, procedures,
and combination treatments aiming at different aspects of
the pathogenesis including photodamage, inflammation,
vascularity, and pigmentation.1,7 However, sun protection
remains the first line due to its high recurrence.5 Other
treatments include melanogenesis inhibitors, discontinued
hormonal triggers, antioxidants, and vascular and inflammatory
components. Recently, lasers have become an alternative for
the treatment of melasma with varying success.5 They can use
thermal energy to selectively target chromophores found in the
skin such as melanin.1 However, clinicians are skeptical about
their use because of major side effects including recurrence
and post-inflammatory hyperpigmentation (PIH).5

J. César Vélez Ocampo, S.Vélez Ocampo, N. Correa Vélez, et al

admitted to Medical Art between December 2017 and April 2018
and received a four-step laser protocol. All patients applied
sunscreen and antioxidants such as Vitamin C throughout the
entire study period. Inclusion criteria were females with age >25
years and a phototype between III and IV. All of the patients had a
refractory history of different topical treatments, some have had
oral medication such as tranexamic acid, and various laser and
light therapies such as IPL (intense pulsed light), AFT (advanced
fluorescent technology), and non-ablative fractional laser. The
exclusion criteria were pregnancy or nursing, concomitant use of
hormonal treatment (contraception and hormone replacement
therapy), and permanent secondary effects of hydroquinone.
The study was performed in respect with the ethical principles of
the Helsinki declaration. All participants sign informed consent
for publication of their medical results and photographs. Each
subject had a washout period and received no treatment for
melasma for 1 month before receiving the treatment described
in this article.
Before treatment, topical anesthesia cream (lidocaine 20%
+ prilocaine 10% + tetracaine 5%) was applied to the face for
minimum 30 minutes. After cleaning the skin, laser treatment
was performed with a Fotona StarWalker MaQX laser system
(Fotona d.o.o. Ljubljana, Slovenia; Table 1).
The first step applies 1064 nm QS Nd:YAG with MaQX1

Do Not (modulated
Copy acoustic Q switched laser). The purpose is to treat
the melanocyte, the final effector of the most known symptom in
Penaltiesmelasma,
Applythe pigmentation. With this pulse we seek to generate

Melasma is a complex condition that has been difficult to
treat with improvements only sustainable for short periods of
time. Given the need to generate new knowledge, this study
aimed to show how a multifactorial approach not only treats
the symptoms buy primarily addresses the underlying cause
of melasma.

MATERIALS AND METHODS
Twenty female patients with dermal and mixed melasma were

a disruption of the organelle melanosome that is being contained
in the cytoplasm, allowing us to have a sublethal subcellular
photoacoustic effect oriented to the destruction of melanosomes
and fragmentation of dermal melanin.8 The applied fluence of
1.5–2 J/cm2 depends on the degree of pigmentation and the
patient´s phototype; the higher the pigmentation, the lower
the fluence, with 8 mm spot size, and hand piece R28d. One
pass is applied on the full face and 2–3 passes on the affected
areas. Passes should be homogeneous, non-stacking with
either a horizontal, vertical, or crisscross application. This first
step, emulates what has been used to date in the conventional
treatments of melasma with 1064 nm Nd:YAG Q switched lasers,

TABLE 1.
Parameters
Laser Source

StarWalker - Nd:YAG (1064 nm)
Step 1

Step 2

Step 3

Step 4

Pulse mode

Q-switched MaQX 1

FRAC3 0.3-0.6 ms

Fractional QS MaQX 1

VERSA 0.6–10 ms
160-210 J/cm2

Fluence

1,5-2 J/cm2

8-10 J/cm2

7-14 mJ/px

Frequency

4 Hz

3 Hz

3 Hz

1 Hz

Handpiece

R28d

R28d

FS20Ad

R28d

Spot size

8 mm

4 mm

9x9 mm

2 mm

Passes

3-4

4-10

3-4

1

Tx interval

6 sessions every 2 weeks

Cooling

Yes
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but with a single hybrid pulse of picoseconds in nanoseconds.8,9
The second step uses 1064 nm Nd:YAG, short FRAC3 pulses,
with a R28d handpiece with 4 mm spot size, and fluence of 8–10
J/cm2 (low fluences), to achieve a modulation of inflammation,
similar to what is seen in low-level laser therapy (LLLT)
treatments,10 by reducing the production of cytokines, as well
as the inhibition of VEGF-vascular endothelial growth factors.
This inflammation is responsible not only for melanocyte
activations, but also for the increase in the degradation of
collagen through metalloproteinases (MMP). In addition,
it increases the production of collagen and stimulates the
pericytes which enhances the rejuvenation effect. Four passes
should be performed on the full face.
The third step requires the use of a 1064 nm Nd:YAG Q-switched
micro-focalized fractional handpiece (FS20Ad) with MaQX1 with
fluence of 7–14 mJ/px. This parameter allows areas with very
high peak powers leading to ionization of atoms and plasma
formation, which produce a cavitation effect with an initial
expansive tissue disruption and a subsequent collapse, this
fractional micro-ablative laser (cold), induces a skin remodeling
with neocolagenosis, and therefore a rejuvenation effect.8,9
Again, one pass is applied on the full face and 2–3 passes on
the affected areas.
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evaluated by a 5-point scale. (1: I am not satisfied at all, 2: I am
not satisfied, 3: I am undecided, 4: I am satisfied, 5: I am very
satisfied) one week after the final treatment. Any adverse effects
were recorded throughout the treatment and up to 1 month after
the treatment was completed.

RESULTS
This descriptive cohort study included a total of 20 patients who
were diagnosed with melasma and underwent the four-step
laser protocol treatment in “Medical Art” between December
2017 and April 2018. The patient demographics are shown in
Table 2. Twenty female patients aged between 29 and 58 yearsold (mean age, 41.62 ± 8,41) with skin phototype III (40%) or
phototype IV (60%) were included. All of the patients had lesions
on their cheeks (100%). Other locations included forehead
(55%), upper lip (50%), and chin (25%). The mean duration of
the lesions was 11.4 ± 7.2 years. All of the patients had a history
of topical treatments (azelaic acid, corticosteroid, retinoids, and
hydroquinone), and only 8 patients (40%) had received oral
treatment with tranexamic acid. Each patient underwent six
laser treatment sessions with a two-week interval. Two (10%)
patients dropped out of the study due to intolerability of the
photoacoustic sound, and not being satisfied after the first
session, respectively. Immediate erythema, scaling, and crusting
was always shown but transient, and edema was presented in
5% of cases. Post-inflammatory hyperpigmentation, pain, and
melasma flare were not observed.

Do Not Copy
PenaltiesTABLE
Apply
2.

The fourth step is only applied after the second session when
vascular lesions are visible at magnification, and consist in
1064 nm Nd: YAG, short FRAC3 pulses, or long VERSA pulses
depending on the vessel color and size, with the R28d hand
piece at 2 mm spot size, and fluence between 160–210 J/cm2
(low fluences). Only one shot directly over the vascular lesions.

Patient Demographics
Characteristic
Female, n (%)

Value
20 (100%)

Treatment sessions were performed at 2 week intervals for a
total of 6 sessions. Post laser treatment requires cooling and
epithelizing cream immediately after the treatment applied 3
times a day for 7 days. Erythema should be expected to last
between 2 to 5 days. Small scabs can last between 2 to 7 days.
Avoid any sun exposure and use broad-spectrum sunscreen
protection starting the day after treatment.

Mean age, y (SD)

41,62 (8,41)

Forehead

11 (55%)

Patients were photographed prior to treatment under the same
lighting condition. Clinical evaluation of melasma clearance
percent was performed one month after the last session by a
blinded dermatologist grading the images taken during the
study. It was considered that the pigmentation shown in the
first session was the baseline. The improvement of melasma
was compared with the baseline value using the following
grading system: poor, 0–25%; fair, 26–50%; good, 51–75%;
excellent, 76–100%. Follow-up evaluation was performed 6
and 12 months following the completion of laser treatment,
which was 6 sessions. Patients were also asked following the
end of the treatment about their satisfaction level which was

Upper lip

10 (50%)

Cheeks

20 (100%)

Skin Type, n (%)
III

8 (40%)

IV

12 (60%)

Mean duration of melasma, y (SD)

11,4 (7,2)

Localization, n (%)

Chin

5 (25%)

Adverse Events, n (%)
Erythema

20 (100%)

Scaling

20 (100%)

Crusting

20 (100%)

Edema

1 (5%)

Pain

0 (0%)

Postinflammatory Hyperpigmentation

0 (0%)

Melasma flare

0 (0%)
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TABLE 3.
Skin Type and Percent Clearance
Melasma Clearance % 1 Month Post Last Session
0–25%
Skin Type

26–50%

Poor

51–75%

Fair

76–100%

Good

Excellent

Total

N

%

N

%

N

%

N

%

0

0

0

0

2

25

6

75

IV

1

8,33

0

0

3

25

8

66,66

12

Total

1

5

0

0

5

25

14

70

20

III

FIGURE 1. 44-year-old female with an excellent outcome with the
4-step protocol. (A) Before the first session (B) 1 month after the sixth
and last session of the protocol, showing 100% clearance of melasma.

8

TABLE 4.
Percent of Recurrence
Patient Recurrence With % at 6 Months
and 1-year Follow-up
Skin Type

6 months

1 year

n (%)

n (%)

III

0/8 (0%)

1/8 (12,5%)

IV

1/11 (9,09%)

2/10 (20%)

Total

1/19 (5,2%)

3/18 (16,6%)

TABLE 5.

Do Not Copy
Patient Satisfaction
Penalties Apply

Table 3 shows melasma clearance by phototype III (8 subjects) or
IV (12 subjects) at 1 month after completing the treatment. Six of
the eight patients (75%) with phototype III, and 8 of 12 patients
(66.6%) with phototype IV had excellent clearance. Two of the
eight subjects (25%) with phototype III, and 3 of 12 subjects (25%)
with phototype IV, had good clearance. Just 1 of the 12 patients
with phototype IV had a poor clearance (8.33%), and none was
scored for fair clearance percentage. This table also shows
melasma clearance not discriminated by phototype, showing 14
of 20 patients (70%) with an excellent reduction, 5 of 20 subjects
(25%) with a good reduction in appearance of melasma, none
of the patients with a fair reduction, and just 1 of 20 (5%) with
a poor reduction. This was due to the patient dropping out of
the study for not being satisfied after the first session. Nineteen
of the 20 patients (95%) were evaluated at 6-months follow-up,
and 18 patients (90%) were evaluated at 12-month follow-up.
One of eight subjects (12.5%) in the phototype III group had a

n

(%)

1 Not satisfied at all

1

5

2 Not satisfied

0

0

3 Undecided

0

0

4 Satisfied

3

15

5 Very Satisfied

16

80

recurrence at 12-months follow-up, and subjects with phototype
IV had a 20% recurrence (2/10 patients) at 12-months follow-up
(Table 4). Figure 1 shows a 44-year-old female with phototype
IV skin who had a 100% clearance 1 month after the treatment
which was maintained at 6 months and 1-year follow-up.
The mean score of patient satisfaction was 4,65 ± 0,93 in a 5-point
scale (93%). The records indicated that 80% of the patients were
very satisfied, 15% were satisfied, none of the patients were
undecided or not satisfied, and 1 patient (5%) was not satisfied
at all and dropped out of the study before completing the
protocol treatment (Table 5).

DISCUSSION
The present study demonstrates that the unique combination of
1064 nm Nd:YAG Fotona laser protocol is an effective and safe
treatment for melasma in patients with skin types III and IV. 95%
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of the patients achieved at least a good clearance of melasma
after a 6-session treatment. 94.8% of the patients maintained
their clearance for melasma at 6 months follow-up, and 83.4%
of the patients maintained their clearance for up to 1 year. In this
study, the type of skin did not influence the clearance outcome,
showing very similar percentages in both groups (phototype III
and IV), which suggests that the same treatment protocol could
be implemented to any of these two phototypes. 95% of the
patients were at least satisfied with their melasma improvement
after one month of the laser treatment, and no long-term side
effects were seen.
The strengths of the study are that there are no other similar
studies showing effectiveness of the treatment protocol with
Fotona laser in Latin patients as a new therapeutic strategy in
melasma. The design of this retrospective observational study
and the small sample size do not allow for a detailed statistical
comparison. Also, the measurement tool is dependent on the
observer.
In conclusion, this protocol offers a new therapeutic modality
in melasma in patients with phototype III and IV. This opens up
the possibility of generating prospective, randomized controlled
studies with greater epidemiological weight and statistical
power to optimize the treatment parameters and to evaluate
different skin types.
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for Treatment of Advanced Basal Cell Carcinoma
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ABSTRACT
Basal cell carcinoma (BCC) is the most common malignancy in fair-skinned populations. Most cases are successfully treated with
surgery, but in advanced BCC—including locally advanced BCC and metastatic BCC—surgery is likely to result in substantial morbidity
or unlikely to be effective. In those patients, the systemic Hedgehog inhibitors (HHIs) sonidegib and vismodegib are the only approved
pharmacologic treatment option. Although a number of clinical studies highlight the similarities and differences between the two
HHIs, no head-to-head clinical comparison is available. Results from the pivotal BOLT and ERIVANCE clinical studies for sonidegib and
vismodegib, respectively, demonstrate similar efficacy measured by objective response rate, complete response rate, and histologic
tumor subtype. Safety results for both studies are comparable with similar common adverse events reported for muscle spasms,
alopecia, and dysgeusia. A notable difference between sonidegib and vismodegib is their respective pharmacokinetic profiles with
sonidegib reaching peak concentration in plasma within 2–4 hours of dosing and steady state in plasma achieved by week 17 of
treatment, while vismodegib reaches peak plasma concentration approximately 2 days after a single dose and steady state within 21
days of repeated dosing. This review compares efficacy, safety, and pharmacokinetics of sonidegib and vismodegib based on published
literature to date.
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INTRODUCTION

F

or the majority of basal cell carcinomas (BCCs), surgery is
the standard of treatment with an excellent prognosis, as
recommended by the American Academy of Dermatology
and
the
European
consensus-based
interdisciplinary
guidelines.1,2 When surgery is contraindicated or unlikely to
be effective, as in cases of locally advanced BCC (laBCC) or
metastatic BCC (mBCC), systemic Hedgehog inhibitors (HHIs)
are recommended.1-3

laBCC that has recurred after surgery, or for those who are not
candidates for surgery or radiotherapy.8 In the EU, Switzerland,
and Australia, it is indicated for adults with mBCC or laBCC
inappropriate for surgery or radiotherapy.9,10 In the absence
of head-to-head clinical studies, this review summarizes and
juxtaposes published reports to date on the efficacy, safety, and
pharmacokinetics (PK) of sonidegib and vismodegib.

Two inhibitors of Smoothened, a Hedgehog pathway protein, are
currently approved for treatment of advanced BCC. Sonidegib
(Odomzo®; Sun Pharmaceutical Industries, Inc.; Cranbury, NJ)
is approved in the US for the treatment of adults with laBCC
that has recurred following surgery or radiation therapy, or
for patients who are not candidates for surgery or radiation
therapy.4 In the EU, Switzerland, and Australia, sonidegib is
approved for the treatment of adults with laBCC who are not
amenable to curative surgery or radiation therapy.5-7 Sonidegib
is also indicated for mBCC in Switzerland and Australia.6,7
Vismodegib (Erivedge®; Genentech, Inc.; San Francisco, CA) is
approved in the US for the treatment of adults with mBCC, or

Pivotal Studies in Advanced Basal Cell Carcinoma
The pivotal studies evaluating efficacy and safety of sonidegib
and vismodegib in advanced BCC were BOLT (Basal Cell
Carcinoma Outcomes with LDE225 [sonidegib] Treatment) for
sonidegib, and ERIVANCE-BCC for vismodegib (Table 1). BOLT
was a phase 2, randomized, double-blind, multicenter, adaptive
clinical study, while ERIVANCE was a phase 2, single-arm,
2-cohort clinical study.11,12

METHODOLOGY OF MAJOR CLINICAL STUDIES

Eligibility Criteria
Eligible patients in BOLT were ≥18 years old with an Eastern
Cooperative Oncology Group (ECOG) Performance Status ≤2.
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TABLE 1.
Methodology of Major Studies Examining Efficacy and Safety of Sonidegib and Vismodegib
BOLT
sonidegib

ERIVANCE
vismodegib

STEVIE
vismodegib

MIKIE
vismodegib

Study type

• Phase 2, randomized, doubleblind, multicenter, adaptive

• Phase 2, single-arm, 2-cohort,
multicenter

• Phase 2, single-arm, openlabel, multicenter

• Phase 2, randomized,
double-blind, regimencontrolled, multicenter

Analyses

• Primary at 6 months
• Interim at 12, 18, and 30
months
• Final at 42 months

• Primary at 9 months
• Interim at 12 months
• Final at 39 months

• Primary at median follow-up
of 17.9 months

• Final at 124 weeks

Eligibility
criteria

Inclusion criteria:
• Age ≥18 years
• ECOG status ≤2
• For laBCC: histologically
confirmed diagnosis, tumor
not amenable to surgery or
radiotherapy, ≥1 lesion ≥10
mm in at least 1 dimension
via MRI or color photography
• For mBCC: all available
treatments exhausted; ≥1 nonnodal lesion ≥2X slice thickness or 10 mm, measurable in
≥1 dimension by spiral CT or
MRI, or 1 nodal lesion ≥15 mm
in short axis by spiral CT or
MRI
• Bone marrow function assessments: absolute neutrophil
count ≥1.5 × 109 cells/L; hemoglobin ≥90 g/L; platelets ≥100
× 109 cells/L
• Liver function assessments:
total bilirubin ≤1.5X ULN; AST
and ALT ≤2.5X ULN (or ≤5X
ULN for patients with liver
metastases)
• Renal function assessments:
CK ≤1.5X ULN; creatinine
≤1.5X ULN or 24h creatinine
clearance ≥0.84 mL/s·m2

Inclusion criteria:
• Age ≥18 years
• ECOG status ≤2
• For laBCC: ≥1 lesion with
longest diameter ≥10 mm;
prior radiation therapy unless
contraindicated or inappropriate; lesion considered
inoperable by specialist, or for
which surgery is inappropriate due to recurrence after ≥2
surgeries, unlikely efficacy, or
likely substantial morbidity or
deformity
• For mBCC: diagnosis confirmation based on tissue
from metastasis, measurable
disease with CT or MRI per
RECIST

Inclusion criteria:
• Age ≥18 years
• ECOG status ≤2
• For laBCC: histologically
confirmed diagnosis, prior
radiation therapy unless
inappropriate, lesion considered inoperable
• For mBCC: histologically
confirmed diagnosis
• Measurable or nonmeasurable disease per RECIST
• Adequate organ function

Inclusion criteria:
• Age ≥18 years
• ECOG status ≤2
• At least 6 clinically measurable BCCs amenable to
surgery, of which ≥3 had
diameter ≥5 mm and ≥1 was
histologically confirmed
• Adequate organ function
Exclusion criteria:
• laBCC not amenable to
surgery or radiation therapy,
or mBCC
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Exclusion criteria:
• Major organ dysfunction
• Investigational agent ≤4 weeks
before study initiation

Exclusion criteria:
• Previous HHI
• Major surgery, antineoplastic
therapy, or investigational
agent ≤4 weeks before study
initiation
Treatment

• Randomization 1:2 to
sonidegib 200 or 800 mg QD
• Continued until disease progression, unacceptable toxicity, withdrawal of consent,
study termination, or death
• Interruptions ≥3 weeks allowed to manage toxicity
• For 800 mg group, ≤2 dose
reductions to 400 mg QD and
200 mg QD allowed
• For 200 mg group, 1 dose
reduction to placebo allowed

• Vismodegib 150 mg QD
• Continued until disease progression, unacceptable toxicity, withdrawal of consent,
study termination, or death
• Interruptions ≥4 weeks allowed to manage toxicity

• Vismodegib 150 mg QD
• Continued until disease progression, unacceptable toxicity, withdrawal of consent,
study termination, or death
• Interruptions ≥8 weeks allowed to manage toxicity

• Randomization 1:1 to:
o Vismodegib 150 mg QD
for 12 weeks, followed by
3 consecutive cycles of
placebo QD for 8 weeks
and vismodegib 150 mg
QD for 12 weeks
o Vismodegib 150 mg QD
for 24 weeks, followed by
3 consecutive cycles of
placebo QD for 8 weeks
and vismodegib 150 mg
QD for 8 weeks
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TABLE 1. (CONTINUED)
Methodology of Major Studies Examining Efficacy and Safety of Sonidegib and Vismodegib
BOLT
sonidegib

ERIVANCE
vismodegib

STEVIE
vismodegib

MIKIE
vismodegib

Assessments

• Primary endpoint: ORR by
central review
• Secondary endpoints: ORR
by investigator review, BOR
by central and investigator
review, DOR, PFS, TTR, and
OS
• Safety assessments: AE
monitoring and grading per
CTCAE v4.03, CK monitoring

• Primary endpoint: ORR by
central review
• Secondary endpoints: ORR
by investigator review, BOR
by central and investigator
review, DOR, PFS, and OS
• Safety assessments: AE
monitoring and grading per
CTCAE v3.0

• Primary endpoint: safety,
including AE monitoring and
grading per CTCAE v4.0,
physical examination, ECOG
status, vitals, and laboratory
testing
• Secondary endpoints: ORR
per investigator review, DOR,
TTR, PFS, OS

• Primary endpoint: Percent reduction from baseline in number of
clinically evident BCCs at end of
treatment (week 73)
• Secondary endpoints: percent
reduction in total size of target
BCCs, recurrence or appearance
of new BCCs, and ≥50% decrease
in number of lesions
• Safety assessments: AE monitoring

Tumor
response
criteria

• For mBCC, evaluation per
RECIST v1.1
• For laBCC, evaluation per
mRECIST criteria, integrating histology, MRI, and
digital photography

• For mBCC, evaluation per
RECIST v1.0
• For laBCC, CR was defined
as absence of residual BCC
in biopsy; PR, SD, and PD
defined based on increase or
decrease of externally visible
or radiographic tumor dimension, or based on ulceration

• Assessed by physical examination per RECIST v1.1 every
4–8 weeks

• Assessed by physical examination
and BCC counting every 8 weeks

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BCC, basal cell carcinoma; BOLT, Basal Cell Carcinoma Outcomes with LDE225
[sonidegib] Treatment; BOR, best overall response; CK, creatine kinase; CR, complete response; CT, computed tomography; CTCAE, Common Terminology Criteria for
Adverse Events; DCR, disease control rate; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; HHI, Hedgehog inhibitor; laBCC, locally advanced
BCC; mBCC, metastatic BCC; mRECIST, modified RECIST; MRI, magnetic resonance imaging; ORR, objective response rate; OS, overall survival; PD, progressive
disease; PFS, progression-free survival; PR, partial response; QD, once daily; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease; STEVIE, SafeTy
Events in VIsmodEgib; TTR, time to tumor response; ULN, upper limit of normal.
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Patients had histologically confirmed mBCC for which all other
treatment options had been exhausted, or laBCC that was not
amenable to radiation therapy, curative surgery, or other local
therapies.13 Adequate bone marrow, liver, and renal function
as evidenced by standard laboratory assessments were also
required for enrollment.13 Exclusion criteria included previous
treatment with an HHI.13
ERIVANCE enrolled patients aged ≥18 years with an ECOG
Performance Status ≤2 with measurable mBCC according to
Response Evaluation Criteria in Solid Tumors (RECIST), or laBCC
with ≥1 tumor of ≥10 mm in the longest diameter.14 For patients
with mBCC, confirmation of the diagnosis with computed
tomography (CT) or magnetic resonance imaging (MRI)
was required.14 For patients with laBCC, surgery was judged
inappropriate if the tumor recurred after ≥2 curative surgeries or
if curative resection was likely to result in substantial morbidity
or deformity.14
Study Design
Study treatment included sonidegib 200 or 800 mg once daily
(QD; 1:2 randomization, respectively) in BOLT, and vismodegib
150 mg QD in ERIVANCE.13,14 Randomization in BOLT was
stratified by geographic region, disease type (laBCC vs mBCC),
and tumor histology for patients with laBCC (aggressive vs
nonaggressive).13 In both studies, treatment continued until

13,14

≤3 weeks in BOLT and ≤4 weeks in ERIVANCE were permitted to
manage toxic effects considered related to study treatment.13,14
The BOLT study design also allowed dose reductions, limited to
a maximum of 1 dose reduction to placebo for patients in the
200 mg group, and 2 dose reductions to 400 and 200 mg for
patients in the 800 mg group.13 The studies continued through
42 months for BOLT and 39 months for ERIVANCE.11,12
Assessments
In both studies, the primary efficacy endpoint was objective
response rate (ORR) per central review.13,14 Secondary efficacy
endpoints included investigator-assessed ORR, central- and
investigator-assessed best overall response (BOR, including
complete response [CR], partial response [PR], and stable
disease [SD]), duration of response (DOR), progression-free
survival (PFS), and overall survival (OS).13,14 In BOLT, secondary
efficacy assessments also included time to tumor response
(TTR).13 ERIVANCE only reported outcomes per investigator
review in the final analysis.12
Evaluation of tumor response in mBCC used RECIST version
1.1 in BOLT and version 1.0 in ERIVANCE.11,12 To evaluate laBCC
lesion response in BOLT, modified RECIST (mRECIST) composite
multimodal criteria were developed for use in the complex

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

159
Journal of Drugs in Dermatology
February 2021 • Volume 20 • Issue 2

setting of posttreatment scarring, fibrosis, and ill-defined lesion
borders.11 Evaluation per mRECIST integrated histology from
multiple biopsies across lesion surface area, MRI according to
RECIST v1.1, and standard and annotated color photography
using bidimensional WHO criteria. According to mRECIST,
criteria for CR included negative histology; MRI confirmation,
if available; and CR, or PR or SD with tumor scarring or fibrosis
only per lesion photograph.15 Criteria for PR included negative
histology; CR, PR, or SD per MRI, if available; and CR, PR, or
SD with tumor scarring or fibrosis only per lesion photograph.
Criteria for SD included positive or unknown histology; CR, PR,
or SD per MRI, if available; and SD per lesion photograph if
available.15 Additionally, a prespecified analysis of BOLT results
for patients with laBCC at 42 months was performed using a
similar methodology to that used in the ERIVANCE trials in
order to produce more comparative results for sonidegib vs
vismodegib.
In ERIVANCE, CR was defined as absence of residual BCC in a
biopsy specimen.14 Criteria for PR included decrease of ≥30% in
the externally visible or radiographic dimension of the tumor,
or the complete resolution of ulceration if present at baseline.
Progressive disease (PD) was defined as ≥20% increase in the
externally visible or radiographic dimension, or the appearance
of new ulceration or a new lesion. An increase or decrease in
tumor size insufficient to adjudicate PR or PD was designated as
SD. Externally visible tumor dimension measurements included
scarring, and tumor response was confirmed 4 weeks after
initial documentation.14

M. Migden, A.S. Farberg, R. Dummer, et al

and grading for toxicity using CTCAE version 4.0, physical
examination, ECOG performance status, vital signs, and
laboratory testing. Secondary efficacy assessments included
investigator-assessed ORR, DOR, TTR, PFS, and OS. Tumor
response was assessed by physical examination using RECIST
v1.1 every 4–8 weeks. CT and MRI were performed every 8–16
weeks, if necessary.16
MIKIE was a phase 2, randomized, double-blind, regimencontrolled, multicenter study evaluating the efficacy and safety
of intermittent doses of vismodegib in patients with multiple
BCCs (Table 1).17 The study enrolled patients ≥18 years old
with ECOG performance status ≤2 and >6 clinically evident
BCCs amenable to surgery, and without any laBCC or mBCC
tumors. Target BCCs (3 per patient) were ≥5 mm in their longest
diameter, and at least 1 was histologically confirmed. Patients
were randomized 1:1 into 2 treatment regimen groups. The 12week regimen group received vismodegib 150 mg QD for 12
weeks, then 3 consecutive cycles of placebo QD for 8 weeks
followed by vismodegib 150 mg QD for 12 weeks. The 24-week
regimen group received vismodegib 150 mg QD for 24 weeks,
then 3 consecutive cycles of placebo QD for 8 weeks followed
by vismodegib 150 mg QD for 8 weeks. Both treatment groups
were followed for 52 weeks after the end of the treatment
period at week 73. The primary efficacy endpoint was percent
decrease in number of BCCs at week 73.17 Secondary efficacy
endpoints included percent decrease in total size of target
lesions, recurrence of appearance of new lesions, and ≥50%
decrease in number of lesions.17 Tumor response was assessed
by physical examination and BCC counting every 8 weeks.
AEs were classified using Medical Dictionary for Regulatory
Activities v18.0.17
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Safety assessments included adverse events (AEs) graded for
toxicity using Common Terminology Criteria for Adverse Events
(CTCAE) version 4.03 for BOLT and 3.0 for ERIVANCE.11,12 In
BOLT creatine kinase (CK) levels were monitored ≤72 h from the
first sonidegib dose, every week during the first 2 months, and
every 4 weeks thereafter.11
Other Major Clinical Studies of Vismodegib Basal Cell Carcinoma
STEVIE (SafeTy Events in VIsmodEgib) was a phase 2, singlearm, open-label, multicenter study evaluating safety and
efficacy of vismodegib in patients with advanced BCC in a
setting representative of clinical practice (Table 1).16 Eligible
patients were ≥18 years old with an ECOG performance status
≤2 and histologically confirmed diagnosis of mBCC or laBCC
not amenable to or appropriate for surgery and previously
treated with radiotherapy, if appropriate.16 Patients with both
measurable and nonmeasurable disease per RECIST v1.1 were
eligible to enroll if additional criteria were met. All patients
received vismodegib 150 mg QD until disease progression,
unacceptable toxicity, withdrawal of consent, study termination,
or death. Treatment interruptions of ≤8 weeks were permitted to
manage toxicity or if patients were unable to swallow capsules.
The primary endpoint was safety, assessed by AE monitoring

Despite key differences in study design and primary endpoints
for the STEVIE and MIKIE trials as compared with BOLT
and ERIVANCE, we believe the findings from these phase 2
trials provide value and are important trials to include when
comparing efficacy and safety of sonidegib and vismodegib
based on published literature to date.
Efficacy
Clinical efficacy
BOLT enrolled 79 patients in the sonidegib 200 mg group (66 with
laBCC and 13 with mBCC) and 151 patients in the 800 mg group
(128 with laBCC and 23 with mBCC).11 The study population was
61% and 64% male with median age of 67 and 65 years, for the
sonidegib 200 and 800 mg groups, respectively. At 42 months,
6 (8%) patients in the 200 mg group and 5 (3%) in the 800 mg
group remained on treatment. Overall, 29 (37%) and 24 (16%)
patients discontinued due to disease progression in the 200 and
800 mg groups, respectively.11
In the BOLT final analysis at 42 months, patients achieved ORR
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by central review of 56% in laBCC and 8% in mBCC for the 200
mg group, and 46% in laBCC and 17% in mBCC for the 800
mg group (Table 2 and Figure 1). CR by central review reached
5% and 2% for patients with laBCC in the 200 mg and 800 mg
groups, respectively, while CR for mBCC was 0% in both dose
groups. Investigator-assessed ORR was 71% in laBCC and 23%
in mBCC for the 200 mg group, with CR of 9% in laBCC and
0% in mBCC.11 Using RECIST criteria, ORR by central review for
patients with laBCC was 59.5% and 55.9% for the 200 and 800
mg groups, respectively, and CR was achieved by 19.0% and
33.3% of patients receiving 200 and 800 mg, respectively.

FIGURE 1. Objective response rate from BOLT, ERIVANCE, and STEVIE.
BCC, basal cell carcinoma; BOLT, Basal Cell Carcinoma Outcomes with
LDE225 [sonidegib] Treatment; CI, confidence interval; laBCC, locally
advanced BCC; mBCC, metastatic BCC; ORR, objective response rate;
QD, once daily; STEVIE, SafeTy Events in VIsmodEgib.

A total of 96 patients were included in the ERIVANCE efficacy
analysis (63 with laBCC and 33 with mBCC), who were 61% male
with median age of 62 years.14 Eight patients with laBCC were
excluded from the efficacy analysis because the diagnosis was
not confirmed by an independent pathologist; these patients
were included in the overall population. At 39 months, 8 (8%)
patients remained on study treatment; the most common reason
for discontinuation was disease progression, seen in 28 (28%)
patients.12 The ERIVANCE final analysis reported investigatorassessed ORR of 60% and 49%, including CR of 32% and 0%, for
patients with laBCC and mBCC, respectively (Table 2 and Figure
1).12

patients with laBCC.18 An independent review committee
scored lesion photographs on a 5-point scale from 1 (no
scarring and no functional impairment at baseline; significant
worsening after treatment) to 5 (considerable deformity and
functional impairment at baseline; significant clinical benefit
after treatment). The majority of patients exhibited severe or
moderate disease at baseline (59% scored 5, 13% scored 4), and
significant or some clinical benefit after treatment (65% scored
5, 11% scored 4).18

A secondary analysis of ERIVANCE examined baseline disease
severity and clinical benefit of vismodegib treatment in 61
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TABLE 2.

Efficacy Outcomes from BOLT and ERIVANCE Final Analyses, and STEVIE
BOLT 42 months
sonidegib
Central review
200 mg QD

ERIVANCE 39 months
vismodegib

STEVIE
vismodegib

Investigator review

Investigator review

Investigator review

200 mg QD

150 mg QD

150 mg QD

800 mg QD

laBCC
n = 66

mBCC
n = 13

laBCC
n = 128

mBCC
n = 23

laBCC
n = 66

mBCC
n = 13

laBCC
n = 63

mBCC
n = 33

laBCC
n = 1077

mBCC
n = 84

ORR, %
(95% CI)

56
(43–68)

8
(0–36)

46
(37–55)

17
(5–39)

71
(59–82)

23
(5–54)

60
(47–72)

49
(31–66)

69
(66–71)

37
(27–48)

CR, %
(95% CI)

5
(0.9–13)

0
(0–25)

2
(0–6)

0
(0–15)

9
(3–19)

0
(0–25)

32

0

33

5

DCR, %

91

92

82

91

91

85

84

91

94

83

DOR, median,
months (95% CI)

26
(NE)

24

23

NE

16

18

26

15

23

14

(NE)

(12–30)

(NE)

(12–20)

(18–18)

(9–38)

(6–17)

(20–27)

(9–NE)

PFS, median, months
(95% CI)

22
(NE)

13
(6–33)

25
(19–33)

11
(7–17)

19
(17–24)

13
(9–19)

13
(10–28)

9
(7–17)

23
(21–26)

13
(12–18)

TTR, median, months
(95% CI)

4

9

4

1

4

(4–6)

(1–2)

(2–6)

NR

NE

(NE)

NR

4

(4–6)

NE

(3–4)

(6–NE)

NR

NE
(NE)

33
(18–NE)

NR

NR

OS, median, months
(95% CI)

NR

NR

NR

NR

NR

BCC, basal cell carcinoma; BOLT, Basal Cell Carcinoma Outcomes with LDE225 [sonidegib] Treatment; CI, confidence interval; CR, complete response; DCR, disease
control rate; DOR, duration of response; laBCC, locally advanced BCC; mBCC, metastatic BCC; NE, not evaluated; NR, not reported; ORR, objective response rate; OS,
overall survival; PFS, progression-free survival; QD, once daily; STEVIE, SafeTy Events in VIsmodEgib; TTR, time to tumor response.
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Overall, 1215 patients were included in the STEVIE efficacy
and safety analyses, 1119 with laBCC and 96 with mBCC.16
Patients were 57% male with median age of 72 years. At study
completion, 147 (12%) patients remained on study treatment;
189 (16%) patients discontinued due to disease progression.16
Investigator-assessed ORR was 69% in laBCC and 37% in mBCC,
while CR reached 33% in laBCC and 5% in mBCC (Table 2 and
Figure 1).16

and 83% reduction in size of BCCs on a 12-week vismodegib
regimen, and 54% reduction in number and 69% reduction in
size of BCCs on a 24-week vismodegib regimen.17 Overall, 66%
and 50% of the total number of patients in the 12-week and 24week regimen groups had a ≥50% reduction in lesion number at
the end of treatment, respectively. Absence of recurring or new
BCCs at the end of treatment was reported in 77% and 74% of
patients in the 12-week and 24-week regimens, respectively.17

Efficacy by age group
A secondary analysis in ERIVANCE patients examined efficacy of
vismodegib stratified by age.19 Patients aged ≥65 and <65 years
demonstrated ORR by investigator review of 47% and 73% for
laBCC, and 36% and 53% for mBCC, respectively. CR amounted
to 26% for laBCC and 0% for mBCC in the ≥65 years group, and
36% for laBCC and 0% for mBCC in the <65 years group. The
investigators concluded no clinically meaningful differences in
efficacy were observed between the age groups.19

Efficacy by tumor histology
Efficacy of sonidegib in aggressive and nonaggressive BCC
subtypes was evaluated in a secondary analysis of BOLT results
at 42 months.20 Patients with aggressive BCC comprised 49%
of the 200 mg and 50% of the 800 mg group, while those
with nonaggressive BCC histology comprised 49% and 47%
of the 200 and 800 mg groups, respectively.20 Histology was
indeterminate in 1% of patients in the 200 mg and 3% of patients
in the 800 mg group. ORR by central review was 60% in patients
with aggressive and 52% in patients with nonaggressive BCC
receiving sonidegib 200 mg. For the 800 mg group, ORR was
45% in patients with aggressive and 47% in patients with
nonaggressive BCC.20 Among patients with aggressive BCC
subtypes, those with infiltrative and morpheaform subtypes
achieved the highest ORRs of 52% in the 200 mg and 37% in the
800 mg group for infiltrative, and 50% in the 200 mg and 75% in
the 800 mg group for morpheaform BCC.20

Efficacy outcomes from MIKIE
MIKIE enrolled 229 patients, 116 and 113 randomized to the
12-week and 24-week vismodegib regimen, respectively.17 The
12-week regimen group was 70% male with a median age of 62
years, while the 24-week regimen group was 78% male with a
median age of 60 years. Overall 64 (55%) and 56 (50%) patients
remained on treatment by end of the study, and 3 (2.6%) and 3
(2.7%) patients discontinued due to disease progression, for the
12-week and 24-week regimen groups, respectively.17

Do Not Copy
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or laBCC was examined in a phase 2b, single-center,

Patients in MIKIE achieved mean 63% reduction in number

prospective case series in 27 patients with a total of 65 BCCs.21

TABLE 3.
Adverse Events in >20% of Patients in BOLT 200 Mg Group, ERIVANCE, STEVIE, or MIKIE
BOLT 42 months
sonidegib

ERIVANCE 39 months
vismodegib

STEVIE
vismodegib

200 mg QD
n = 79

150 mg QD
n = 104

150 mg QD
N = 1215

Grade ≤2
Any AE

Grade ≥3

43 (54)

34 (43)

Grade ≤2

Grade ≥3

45 (43)

58 (56)

Grade ≤2

Grade ≥3

660 (54)

531 (44)

MIKIE
vismodegib
12-week regimen
n = 114
Grade ≤2

Grade ≥3

113 (99)

Grade 3:30 (26)
Grade 4:3 (3)

24-week regimen
n = 113
Grade ≤2

Grade ≥3

110 (97)

Grade 3:36 (32)
Grade 4:4 (4)
12 (11)

Muscle spasms

(52)

(3)

68 (65)

6(6)

712 (59)

95 (8)

79 (69)

4 (4)

81 (72)

Alopecia

(50)

0

69 (66)

NA

731 (60)

16 (1)

72 (63)

0

73 (65)

0

Dysgeusia

(44)

0

58 (56)

NA

637 (52)

26 (21)

74 (65)

1 (0.9)

73 (65)

2 (2)

Nausea

(38)

(1)

34 (33)

0

214 (18)

4 (0.3)

23 (20)

0

14 (12)

1 (0.9)

Diarrhea

(30)

(1)

25 (24)

3(3)

189 (16)

8 (0.7)

20 (18)

0

17 (15)

1 (0.9)

CK increase

(24)

(6)

NR

NR

NR

NR

10 (9)

1 (0.9)

11 (10)

4 (4)

Weight decreased

(25)

(5)

45 (43)

9 (9)

444 (37)

48 (40)

23 (20)

1 (0.9)

21 (19)

0

Fatigue

(32)

(1)

40 (39)

5 (5)

181 (15)

20 (2)

24 (21)

0

26 (23)

0

Decreased appetite

(22)

(1)

26 (25)

3 (3)

283 (23)

20 (2)

21 (18)

0

15 (13)

2 (2)

Asthenia

NR

NR

NR

NR

267 (22)

24 (2)

15 (13)

0

19 (17)

1 (0.9)

Data presented as n (%).
AE, adverse event; BOLT, Basal Cell Carcinoma Outcomes with LDE225 [sonidegib] Treatment; CK, creatine kinase; NA, not applicable; NR, not reported; QD, once daily;
STEVIE, SafeTy Events in VIsmodEgib.
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Examined lesions were 45% nodular, 37% infiltrative, and 15%
superficial. Histological clearance after 12 weeks of treatment
with vismodegib 150 mg QD was 45% in nodular, 75% in
infiltrative, and 50% in superficial BCCs. Clinical clearance at
24 weeks was 83% for nodular, 92% in infiltrative, and 90% for
superficial BCCs.21 Another case series examined histologic
changes in BCCs during vismodegib treatment and concluded
vismodegib can promote a shift toward metatypical or
squamous differentiation in patients with PR, and keratinization
in patients with CR and PR.22
Relapse following complete response
Two retrospective studies examined relapse after discontinuation
of vismodegib treatment in patients who achieved CR.23,24
In the first study, 116 patients with laBCC, including those
previously enrolled in STEVIE and MIKIE, reported a median
(95% confidence interval [CI]) relapse-free survival of 18 (13–
24) months after CR and end of vismodegib treatment.23 After
36 months of follow-up, the relapse-free rate was 35%.23 The
second study in 35 patients with advanced BCC who received
6 months of vismodegib treatment reported a 31% relapse rate
after a 6-month follow-up.24
There are no published studies evaluating relapse following
discontinuation of sonidegib in patients who achieved CR.

M. Migden, A.S. Farberg, R. Dummer, et al

(31%) patients.16 Muscles spasms in 807 (66%) patients, alopecia
in 747 (62%) patients, and dysgeusia in 663 (55%) patients were
the most common AEs (Table 3).
For all patients in MIKIE, exposure to vismodegib 150 mg QD
was approximately 48 weeks.17 A total of 113 (99%) and 110
(97%) patients experienced grade ≤2 AEs, 30 (26%) and 36 (32%)
experienced grade 3 AEs, and 3 (3%) and 4 (4%) experienced
grade 4 AEs, for the 12-week and 24-week regimen groups,
respectively. SAEs related to study treatment occurred in 6 (5%)
on the 12-week and 2 (2%) patients on the 24-week regimen.
Discontinuations due to AEs were reported in 23 (20%) patients
on the 12-week regimen and 30 (27%) patients on the 24-week
regimen.17 The most common AE was muscle spasms reported
as grade ≤2 in 79 (69%) and 81 (72%) patients, and as grade 3
in 4 (4%) and 12 (11%) patients, for the 12-week and 24-week
regimen groups, respectively (Table 3). Dysgeusia was second
most common, reported as grade ≤2 in 74 (65%) and 73 (65%)
patients, and 1 (1%) and 2 (2%) patients, for the 12-week and
24-week regimen groups, respectively. Alopecia was only grade
≤2, reported in 72 (63%) patients on a 12-week regimen and 73
(65%) patients on a 24-week regimen.
Based on published literature to date from the pivotal BOLT and
ERIVANCE studies, sonidegib had a slightly lower incidence of
most AEs, and AEs reported related to study treatment were
slightly less frequent and less severe compared with vismodegib
at final analysis.12,15,25
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Safety
Adverse events
At the time of BOLT completion, median duration of exposure
to sonidegib was 11 months for the approved 200 mg dose.11
Overall, 77 (98%) of BOLT patients receiving sonidegib 200 mg
experienced an AE, with grade ≥3 AEs reported in 34 (43%)
patients, and grade ≥3 AEs related to study treatment reported
in 25 (32%) patients. Four (5%) patients experienced a serious
AE (SAE) considered related to study treatment. AEs led to
discontinuation in 24 (30%) patients.11 Most common AEs (%
of patients with grade ≤2 and grade ≥3 AEs) included muscle
spasms (52% and 3%), alopecia (49% and 0%), and dysgeusia
(44% and 0%, Table 3).
Median duration of exposure to vismodegib 150 mg QD was 13
months at the end of ERIVANCE, and all patients experienced an
AE.12 Of these, 58 (56%) patients experienced grade ≥3 AEs, and
9 (9%) experienced SAEs considered related to study treatment.
Discontinuations due to AEs were reported for 22 (21%) patients,
and the most common AEs were muscle spasms in 74 (71%)
patients, alopecia in 69 (66%) patients, and dysgeusia in 58
(56%) patients (Table 3).12
In STEVIE, median duration of exposure to vismodegib 150 mg
QD was 9 months and a total of 1192 (98%) patients experienced
an AE.16 Grade ≥3 AEs were reported in 531 (45%) patients, and
SAEs in 289 (24%) patients. AEs led to discontinuation in 380

Safety by age group
In a secondary analysis of vismodegib safety in ERIVANCE
patients stratified by age, median exposure to study drug was
9 months in patients ≥65 years and 10 months in patients <65
years.19 All patients in both age groups experienced ≥1 AE, and
grade ≥3 AEs were reported in 24 (51%) patients aged ≥65 and
20 (35%) patients aged <65 years. AEs led to discontinuation
in 7 (15%) and 6 (11%) patients, for the ≥65 and <65 groups,
respectively. Most common AEs (n [%] of patients aged ≥65
vs <65 years) included muscle spasms (30 [64%] vs 41 [72%]),
dysgeusia (24 [51%] vs 29 [51%]), and alopecia (23 [49%] vs 43
[75%]).19
Muscle spasms and creatine kinase elevation
Creatine kinase is an enzyme found in abundance in muscle
tissue, where it reversibly phosphorylates creatine using
adenosine triphosphate as a phosphate source.26 In the event of
cellular stress or damage, such as during spasmic contractions,
muscle cells can release their content into the bloodstream,
resulting in serum CK elevation.27
The exact relationship between muscle spasms and Hedgehog
inhibition is not known, but it is hypothesized that noncanonical
Hedgehog signaling may lead to calcium influx into the muscle
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cell.28,29 Interestingly, significant reduction of muscle cramps
was observed in 8 patients treated with vismodegib who were
co-administered the calcium channel blocker amlodipine.30

(66%) patients in ERIVANCE, 747 (62%) patients in STEVIE, and
72 (63%) and 73 (65%) patients in the MIKIE 12-week and 24week regimen groups.11,12,16,17

Muscle spasms were the most common AE in the BOLT, ERIVANCE, STEVIE, and MIKIE studies.11,12,16,17 They were reported
in 43 (54%) patients receiving sonidegib 200 mg in BOLT, 74
(71%) patients in ERIVANCE, 807 (66%) patients in STEVIE, and
79 (69%) and 81 (72%) patients (grade ≤2 only) in the MIKIE
12-week and 24-week regimen groups, respectively.11,12,16,17 The
majority of muscle spasms were grade 1 or 2, with 2.5% of patients experiencing grade ≥3 muscle spasms in the BOLT 200 mg
group, 6 (5.8%) patients in ERIVANCE, 95 (8%) in STEVIE, and 4
(4%) and 12 (11%) patients in the MIKIE 12-week and 24-week
regimen groups, respectively.11,12,16,17 Guidelines for managing
muscle-related AEs with dose reductions and interruptions were
developed during the BOLT study, for treating patients receiving
sonidegib.31

Dysgeusia and weight loss
Dysgeusia was reported in 44% patients in the BOLT 200 mg
group, 58 (56%) in ERIVANCE, 663 (55%) in STEVIE, and 75
(66%) in each of the MIKIE treatment groups.11,12,16,17 Grade <3
and grade ≥3 weight loss was experienced by 25% and 5% of
patients in the BOLT 200 mg arm, respectively.11 Weight loss
was reported in 54 (52%) patients in ERIVANCE, 493 (41%) in
STEVIE, and 24 (21%) and 21 (19%) in the MIKIE 12-week and 24week regimen groups.12,16,17 Nutritional management has been
suggested to mitigate weight loss and malnutrition in patients
treated with HHIs.33

Safety assessments in BOLT included routine monitoring of CK
levels. Grade <3 CK elevation was reported as an AE in 24%,
of patients, while grade ≥3 CK elevation was reported in 6% of
patients receiving sonidegib 200 mg.11 CK monitoring was not
part of the ERIVANCE protocol, and the number of patients with
serum CK elevation was not reported in the final analysis.12
In STEVIE, ≥1 evaluable CK measurement was available for a
subset of 180 (15%) patients.16 Among 121 patients with ≥1 CK
measurement who did not experience muscle spasms, an AE
of elevated CK levels was reported in 44 (36%) patients, and
grade ≥3 CK elevation was reported in 4 (3%) patients.16 Among
59 patients with ≥1 CK measurement who experienced muscle
spasms, 20 (34%) experienced elevated CK levels and 2 (3%)
had grade ≥3 CK elevation. In MIKIE, grade ≤2 CK elevation
was reported in 10 (9%) and 11 (10%) patients, and grade 3 in 1
(1%) and 4 (4%) patients, for the 12-week and 24-week regimen
groups, respectively.17

Pharmacokinetics
The PK of sonidegib was studied in healthy volunteers, patients
with advanced solid tumors, and patients from the BOLT study.
Sonidegib reaches peak concentration in plasma within 2–4
hours of dosing, and has a large apparent volume of distribution
of approximately 9000–33000 L and an elimination half-life of
30–41 days.34-36 In patients from the BOLT study, steady state
of sonidegib in plasma was achieved by week 17 of treatment
for both the 200 and 800 mg QD doses.15 Absorbed sonidegib
is metabolized predominantly by CYP3A4, while unabsorbed
sonidegib is eliminated in excreta.36,37 Co-administration with
the proton pump inhibitor esomeprazole results in a modest
reduction of sonidegib absorption and no metabolic drug-drug
interaction, suggesting stomach acidity has no substantial
impact on sonidegib bioavailability.38 PK exposure-safety
analyses suggests lower exposure to sonidegib correlates with
lower risk of grade ≥3 CK elevation.39
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Alopecia
During hair follicle morphogenesis, the Hedgehog pathway
promotes the expansion of the follicular epithelium in response
to an upstream signal from the canonical Wingless (Wnt)
pathway.32 Abnormal Hedgehog activation in BCC is associated
with abnormal Wnt pathway activation and upregulation of
Wnt target genes, constituting a reversal of the Wnt-Hedgehog
relationship in the healthy developing organism.32
Alopecia is commonly observed with sonidegib and vismodegib
treatment, and is thought to occur due to blocked transition to
the anagen phase in the hair follicle after telogen phase hair
shedding.32 Compared with hair loss due to chemotherapy,
alopecia due to HHI treatment has a longer time to onset, and
manifests as gradual hair thinning.32 Alopecia was observed in
39 (49%) patients in BOLT who received sonidegib 200 mg, 69

Vismodegib PK was investigated in healthy volunteers, and in
patients with refractory, locally advanced, or metastatic solid
tumors. Vismodegib has an elimination half-life of 4–12 days,
reaches peak plasma concentration approximately 2 days after
a single dose and steady state within 7–21 days of repeated
dosing, and has a volume of distribution of approximately 16–
27 L.8,40,41 More than 99% of vismodegib in plasma binds serum
albumin and alpha-1-acid glycoprotein, therefore administration
of doses greater than 150 mg QD does not result in an increase
of unbound steady-state plasma concentration.40,42 Vismodegib
administration 3 times per week or weekly is not sufficient to
achieve an efficacious plasma concentration.43
Sonidegib appears to be highly lipophilic due to its large
volume of distribution. Resultantly, steady-state levels of
sonidegib are 6 times higher in skin than in plasma.5 In contrast,
the smaller volume of distribution of vismodegib indicates that
it is predominantly confined to plasma. The differing volumes
of distribution for sonidegib and vismodegib may potentially
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explain observed differences in efficacy and toxicity between
these two HHIs.
Efficacy and Safety in Patients With Nevoid Basal Cell Carcinoma
Syndrome
Patients with the hereditary disease nevoid basal cell carcinoma
syndrome (NBCCS) tend to develop multiple BCCs from a
young age.44 Since multiple surgeries can be costly and result
in deformity and emotional distress, HHIs are investigated as a
potential treatment option for this patient population.
A phase 2, double-blind, randomized, placebo-controlled
exploratory study evaluated preliminary efficacy and safety of
sonidegib in patients with NBCCS.45 Twelve weeks of treatment
resulted in histological clearance of target BCCs in 4 of 7
patients, and clinical clearance in 3 of 7 patients treated with
sonidegib 400 mg QD, vs 0 of 2 patients treated with placebo.
The total number of BCCs in the sonidegib group decreased
from 566 at baseline to 341 after 12 weeks of treatment and to
309 after 4 additional weeks of follow-up. AEs were reported in 7
of 8 patients treated with sonidegib, the most common AE being
muscle spasms in 3 patients. Alopecia and CK elevation were
reported in 2 patients each.45
Vismodegib efficacy and safety in patients with NBCCS was
evaluated in a phase 2 double-blind, randomized, placebo-controlled study.46 Treatment over 36 months resulted in a mean
rate of appearance of new surgically eligible BCCs per-patientper-year of 2 in 26 patients treated with 150 mg QD vismodegib
vs 34 in 15 patients treated with placebo. Most common AEs
in patients treated with vismodegib were muscle spasms and
alopecia in 100% of patients, and dysgeusia in 93% of patients.46

M. Migden, A.S. Farberg, R. Dummer, et al

AEs included muscle spasms in 5, nausea in 4, and CK elevation
in 2 patients.49

CONCLUSIONS
Although clinical studies of sonidegib and vismodegib have
distinct methodologies, they demonstrate similarities in
efficacy and the AEs commonly encountered, including muscle
spasms, elevated CK, alopecia, and dysgeusia. Sonidegib and
vismodegib demonstrate differences in their PK profiles, with
a trend towards longer half-life for sonidegib and a tendency
for vismodegib to bind plasma proteins. Management of BCCs
in patients with NBCCS and patients who develop resistance to
HHIs are topics of ongoing interest.
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Resistance to Treatment
A subset of patients treated with sonidegib or vismodegib exhibit
lack of response (primary resistance), or develop resistance after
initial response to treatment (secondary resistance).47 In the
BOLT 42-month analysis, the rate of PD in patients with laBCC
was 9% in the 200 mg and 18% in the 800 mg sonidegib group.11
Patients in ERIVANCE exhibited a rate of PD of 6% in laBCC and
2% in mBCC at 39 months.12
An open-label, single-arm, proof-of-concept study examined the
efficacy of sonidegib and buparlisib in 7 patients with advanced
BCC that did not respond to previous treatments, including
treatment with vismodegib.48 Treatment resulted in PR in 1, SD
in 4, and PD in 2 patients. The study was terminated early due
to toxicity.48
The efficacy of sonidegib in 9 patients with advanced BCC
resistant to vismodegib was evaluated in an open-label,
investigator-initiated study.49 Treatment for a median duration of
6 weeks resulted in SD in 3 and PD in 5 patients. Most common
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CASE STUDY IN LOCALLY ADVANCED BCC

Alex experienced a 24-month duration of response and
mild (Grade 1) adverse reactions1,2*
Alex is a 53-year-old Caucasian male suffering from locally advanced basal cell carcinoma (laBCC) behind his
right ear. His lesion has recurred following cryotherapy and excision.1
Real patient from the BOLT† trial.1,3
BASELINE1

CLINICAL MILESTONES1‡
ODOMZO® (sonidegib)
200 mg daily initiated
All measurements are
relative to baseline

MONTH 21

MONTH 141

MONTH 261

90% smaller per
photography

100% smaller per
photography

ODOMZO discontinued by
investigator 2 months earlier

Biopsy negative

Biopsy negative

Patient censored due to lack
of adequate assessments

✓

PARTIAL RESPONSE
ACHIEVED

Alex experienced these treatment-related adverse reactions: dysgeusia (Grade 1), muscle spasms (Grade 1),
alopecia (Grade 1), and elevated CK (Grade 1)1
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*Patient’s name has been changed to protect his privacy. This case study is not intended to convey medical advice. Individual
results may vary.
†Efficacy and safety data from the BOLT trial, a multicenter (58 centers, 12 countries), randomized, double-blind, phase II trial evaluating
once-daily dosing of ODOMZO in 194 patients with laBCC. Patients were randomized 1:2 to the 200 mg or 800 mg dose.4,5
‡Timeline follows patient from March 2012 to May 2014.1

INDICATION
ODOMZO (sonidegib) is indicated for the treatment of adult patients with locally advanced basal cell carcinoma (BCC) that
has recurred following surgery or radiation therapy, or those who are not candidates for surgery or radiation therapy.

IMPORTANT SAFETY INFORMATION
WARNING: EMBRYO-FETAL TOXICITY
• ODOMZO can cause embryo-fetal death or severe birth defects when administered to a pregnant
woman. ODOMZO is embryotoxic, fetotoxic, and teratogenic in animals
• Verify the pregnancy status of females of reproductive potential prior to initiating therapy. Advise
females of reproductive potential to use effective contraception during treatment with ODOMZO and
for at least 20 months after the last dose
• Advise males of the potential risk of exposure through semen and to use condoms with a pregnant
partner or a female partner of reproductive potential during treatment with ODOMZO and for at least
8 months after the last dose

WARNINGS AND PRECAUTIONS
Embryo-fetal Toxicity: ODOMZO can cause embryo-fetal death or severe birth defects when administered to a
pregnant woman. Females of Reproductive Potential: Verify pregnancy status prior to initiating ODOMZO. Advise
females to use effective contraception and not to breastfeed, due to the potential for serious adverse reactions
in breastfed infants, during treatment and for at least 20 months after the last dose. Report pregnancies to Sun
Pharmaceutical Industries, Inc. at 1-800-406-7984.
Males: Advise males to use condoms, even after a vasectomy, and to not donate semen during treatment and for at least
8 months after the last dose to avoid potential drug exposure in pregnant females or females of reproductive potential.
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Start with the durability and
tolerability of ODOMZO4,5

Greater than 90% of the most common adverse reactions were mild or moderate (Grade 1 or 2)4,5†§
ODOMZO was temporarily interrupted in 20% of patients and permanently discontinued in 34% of patients due to
adverse reactions4
Adverse reactions reported in at least 2 patients that led to discontinuation of the drug were: muscle spasms and
dysgeusia (each 5%); asthenia, increased lipase, and nausea (each 4%); fatigue, decreased appetite, alopecia, and
decreased weight (each 3%). Serious adverse reactions occurred in 18% of patients4
ODOMZO showed no new safety concerns at the 30-month analysis5

Sun Pharma is committed to helping patients receive the medications they need
The ODOMZO SUPPORT™ Patient Assistance Program (PAP) streamlines access to ODOMZO for your eligible
patients. Please visit www.odomzo.com/hcp/financial-assistance for more information

See front cover of this journal to learn how ODOMZO
can help you manage locally advanced BCC across treatment settings4
AR grades per Common Terminology Criteria for Adverse Events (CTCAE): Mild: Grade 1; Moderate: Grade 2; Severe or
medically significant but not immediately life-threatening: Grade 3; Life-threatening consequences: Grade 4.2
AR=adverse reaction; BCC=basal cell carcinoma; CK=creatine kinase.

§
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IMPORTANT SAFETY INFORMATION (continued)

Blood Donation: Advise patients not to donate blood or blood products while taking ODOMZO, and for at least 20
months after the last dose because their blood or blood products might be given to a female of reproductive potential.
Musculoskeletal Adverse Reactions: Musculoskeletal adverse reactions, which may be accompanied by serum
creatine kinase (CK) elevations, occur with ODOMZO and other drugs which inhibit the hedgehog Hh pathway.
Obtain serum CK and creatinine levels prior to initiating therapy, periodically during treatment, and as clinically
indicated. Temporary dose interruption or discontinuation of ODOMZO may be required based on the severity of
musculoskeletal adverse reactions.
Premature Fusion of the Epiphyses: ODOMZO is not indicated for use in pediatric patients. Premature fusion of
the epiphyses has been reported in pediatric patients exposed to ODOMZO and other Hh pathway inhibitors. In
some cases, fusion progressed after discontinuation.
Drug Interactions: Avoid concomitant administration of ODOMZO with strong and moderate CYP3A inhibitors. If a
moderate CYP3A inhibitor must be used, administer for less than 14 days and monitor closely for adverse reactions,
particularly musculoskeletal. Avoid concomitant administration of ODOMZO with strong and moderate CYP3A inducers.
Geriatric Use: There was a higher incidence of serious adverse events, Grade 3 and 4, and events requiring
dose interruption or discontinuation in patients ≥65 years compared with younger patients; this was not
attributable to an increase in any specific adverse event.
Most Common Adverse Reactions: The most common adverse reactions occurring in ≥10% of patients were
muscle spasms (54%), alopecia (53%), dysgeusia (46%), fatigue (41%), nausea (39%), musculoskeletal pain
(32%), diarrhea (32%), decreased weight (30%), decreased appetite (23%), myalgia (19%), abdominal pain (18%),
headache (15%), pain (14%), vomiting (11%), and pruritus (10%).
Please see accompanying Brief Summary, including Boxed WARNING.
References: 1. Data on file. Sun Pharmaceutical Industries, Inc. Princeton, NJ. 2. Common Terminology Criteria for Adverse
Events (CTCAE), Version 5.0. Published November 27, 2017. US Department of Health and Human Services. https://ctep.
cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf. Accessed March
10, 2020. 3. A phase II study of efficacy and safety in patients with locally advanced or metastatic basal cell carcinoma (BOLT).
Updated August 28, 2019. National Institute of Health US National Library of Medicine website. https://clinicaltrials.gov/ct2/show/
NCT01327053. Accessed October 19, 2020. 4. ODOMZO [prescribing information]. Cranbury, NJ: Sun Pharmaceutical Industries,
Inc.; 05/2019. 5. Lear JT, Migden MR, Lewis KD, et al. Long-term efficacy and safety of sonidegib in patients with locally
advanced and metastatic basal cell carcinoma: 30-month analysis of the randomized phase 2 BOLT study. J Eur Acad Dermatol
Venereol. 2018;32(3):372-381.

ODOMZO is a registered trademark of Sun Pharma Global FZE.
©2020 Sun Pharmaceutical Industries, Inc. All rights reserved. PM-US-ODZ-0348
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DOSAGE AND
Brief Summary of Prescribing Information for
Recommended
ODOMZO® (sonidegib) capsules
DOSAGE AND ADMINISTRATION
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Ingenol Mebutate as Treatment of Squamous
Cell Carcinoma In Situ: A Case Series
Yasmin Khalfe BA,a Ted Rosen MDB
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ABSTRACT
Ingenol mebutate (IM) is a novel drug currently only FDA-approved for the treatment of actinic keratosis. However, it has been
extensively used off-label to treat multiple other skin disorders. In recent years, literature has emerged providing evidence for IM’s
use as treatment for dermatologic disorders beyond actinic keratosis, including squamous cell carcinoma in situ. Here, we report a
case series in which topical 0.05% ingenol mebutate was used to treat squamous cell carcinoma in situ, with five of six patients
demonstrating successful results.
J Drugs Dermatol. 2021;20(2):169-171. doi:10.36849/JDD.2021.5602

INTRODUCTION

CASE REPORTS

S

quamous cell carcinoma in situ (SCCIS), also known
as Bowen’s Disease, is an intra-epidermal malignancy
with a 3–5% risk of progressing to invasive squamous
cell carcinoma.1 Treatment options include excisional
surgery, curettage (SCC) and electrodesiccation, cryotherapy,
photodynamic therapy, radiotherapy, topical 5-fluorouracil
and topical imiquimod. Evidence for the efficacy of the agent,
ingenol mebutate, has additionally emerged as a potential
treatment in recent years. Ingenol mebutate (IM) is a novel
drug currently only FDA-approved for the treatment of actinic
keratosis. However, IM has also been extensively used off-label
to treat multiple other skin disorders. In a recent review, we
synthesized the current literature and found evidence for the
successful use of IM as treatment for dermatologic disorders,
including SCCIS.2 With this in mind, we treated a group of
patients with SCCIS using topical 0.05% ingenol mebutate.
We report herein six SCCIS patients, each treated with ingenol
mebutate, with five displaying excellent results.

Six patients with an age range from 51 to 84 years old were
treated. Of the patients, four were female and two were male.The
six patients were diagnosed with SCCIS by small punch biopsy
(2mm). For various reasons, all patients had refused standard of
care surgical intervention. All patients were treated with 0.05%
IM once daily (overnight) for three consecutive days. Following
treatment, all patients reported an initial, brisk inflammatory
response that was largely limited to the area of affected skin.
Of the six patients treated, five ultimately showed complete
clinical resolution of their lesions. One patient showed minimal
response to IM treatment. At follow up, the five successfully
treated patients showed no lesional recurrence, with a mean
follow up time of approximately 2 years (range 17–50 months).
Details of each patient treated are summarized in Table 1.
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TABLE 1.
Summary of Patients Treated
Age

Gender

Location

Size

Outcome

Follow up

51

F

Anterior finger

9mm x 5mm

Resolved

50 months

84

F

Upper lip

7mm x 6mm

Resolved

31 months

69

M

Antero-lateral chest

17mm x 16mm

Resolved

25 months

71

F

Antero-medial lower leg

7mm x 6mm

Resolved

24 months

72

M

Anterior upper arm

7mm x 6mm

Resolved

17 months

68

F

Posterior lower leg

21 mm x 17 mm

Minimal response

N/A
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DISCUSSION
In this study, we show that 0.05% topical IM effectively treated
five out of six cases of squamous cell carcinoma in situ. Of note,
all lesions in the successfully treated patients were relatively
small, ranging from 7mm x 6mm to 17mm x 16mm. Ingenol
mebutate is a drug that works via a dual mechanism of action:
a rapid induction of cell death by necrosis along with a delayed
neutrophil-mediated cellular cytotoxicity response.3 The Food
and Drug Administration approved IM for treatment of AK in
January 2012, and it is currently available commercially as a
0.015% or 0.05% topical gel.4
While IM is neither a standard of care nor an FDA-approved
treatment for SCCIS, precedent exists to support its use in
treating this skin disorder.2 In one of the first reports of its efficacy,
Ramsay et al conducted a Phase I/II clinical study investigating
the use of E. peplus sap (in which IM is an active compound)
on nonmelanoma skin cancers. For patients with SCC’s, the
complete clinical response rate was 75% after 1 month and
50% after 15 months.5 Since then, multiple case reports have
suggested the successful use of 0.05% IM in treating SCCIS.

FIGURE 1. Antero-lateral chest SCCIS, pre-treatment.

Y. Khalfe, T. Rosen

Braun et al used 0.05% IM to treat a patient with two lesions
on his trunk, and two months after treatment, the lesions had
completely cleared.6 Likewise, Salleras et al reported 3 cases in
which IM was used to treat SCCIS successfully: An 80-year-old
woman with an SCCIS lesion in the pre-tibial area, an 87-yearold woman with a pre-auricular lesion, and a 73-year-old woman
with a lesion on the thigh.7 Lee et al also reported a 79-yearold woman with SCCIS on her calf that was treated with 0.05%
IM for 3 days and showed no evidence of disease on biopsy
10 weeks later.8 Lastly, Mohanna et al described a 73-year-old
male with a SCCIS lesion on the hand who was treated with
0.05% IM for 2 days and showed complete clinical remission
at 6 weeks follow up.9 There have also been reports of 0.015%
IM successfully treating SCCIS. Alkhalaf et al used 0.015% IM to
treat an 82-year-old man with chest plaques diagnosed as SCCIS
who showed complete clinical resolution.10 Similarly, Rallis et al
reported a patient with multiple AK’s who used 0.015% IM on an
SCCIS lesion which fully resolved as well.11
With this precedent clearly in place in the recent literature, we
decided to employ 0.05% IM to treat the SCCIS patients reported
herein. Furthermore, in our patient case series, ingenol mebutate
had added advantages. Though multiple treatment options for
SCCIS exist, there is limited data to guide the definitive choice
of therapy. Surgery and radiation are two options, however
patients in our study refused these treatments. Additionally,
surgery would have been difficult in many of our patient
cases due to factors including anticoagulation, location of the
lesion, and co-existing skin conditions such as lower extremity
edema. Moreover, most patients specifically requested a topical
treatment. With these factors taken into consideration, topical
ingenol mebutate was selected as treatment. Each patient in the
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FIGURE 2. Same lesion after completion of therapy.

FIGURE 4. Anterior finger SCCIS, pre-treatment.

FIGURE 3. Same lesion two months after treatment.

FIGURE 5. Same lesion, six weeks after therapy.
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2.

FIGURE 6. Upper lip SCCIS, pre-treatment.

3.

4.
5.
6.
7.
8.

FIGURE 7. Same lesion, four weeks after treatment.

9.
10.
11.

Khalfe Y, Rosen T. Ingenol Mebutate: Expanded Utility. J Drugs Dermatol.
2020;19(2):156-61.
Rosen RH, Gupta AK, Tyring SK. Dual mechanism of action of ingenol
mebutate gel for topical treatment of actinic keratoses: rapid lesion necrosis
followed by lesion-specific immune response. J Am Acad Dermatol.
2012;66(3):486-493.
Ali FR, Wlodek C, Lear JT. The role of ingenol mebutate in the treatment of
actinic keratoses. Dermatol Ther (Heidelb). 2012;2(1):8.
Ramsay JR, Suhrbier A, Aylward JH, et al. The sap from Euphorbia peplus
is effective against human nonmelanoma skin cancers. Br J Dermatol.
2011;164(3):633-636.
Braun SA, Homey B, Gerber PA. Successful treatment of Bowen disease
with ingenol mebutate. Hautarzt. 2014;65(10):848-850.
Salleras Redonnet M, Quintana Codina M. Ingenol mebutate gel for the
treatment of Bowen's disease: a case report of three patients. Dermatol
Ther. 2016;29(4):236-239.
Lee JH, Lee JH, Bae JM, et al. Successful treatment of Bowen's disease
with ingenol mebutate 0.05% gel. J Dermatol. 2015;42(9):920-921
Mohanna MT, Hofbauer GF. Bowenoid actinic keratosis and Bowen's disease
treated successfully with ingenol mebutate. Dermatology. 2016;232 Suppl
1:14-6.
Alkhalaf A, Hofbauer GF. Ingenol Mebutate 150 mg as physician-directed
treatment of Bowen's Disease under occlusion. Dermatology. 2016;232
Suppl 1:17-9.
Rallis E, Liakopoulou A, Christodoulopoulos C. Ingenol mebutate for the
treatment of intraepidermal squamous cell carcinoma. J Clin Aesthet
Dermatol. 2017;10(7):12-13.
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study received 0.05% IM once daily on three consecutive days,
a regimen that was easy for patients to follow and simple for
providers to administer. Side effects were tolerable with rapid
healing, as all patients experienced localized inflammation
that peaked at days 4–5, and mostly resolved by day 28. Of
the patients who successfully responded to IM treatment, all
five were satisfied with the results and showed good cosmetic
outcome (Figures 1–7).
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CONCLUSION
While ingenol mebutate has only been FDA-approved for the
treatment of actinic keratosis, multiple other skin disorders have
been treated successfully off-label with IM, including squamous
cell carcinoma in situ.2 In our study, we employed IM 0.05%
as treatment for patients with SCCIS and found a successful
response in 5 of 6 cases. Positive results in these patients
were achieved medically and cosmetically, and additional
advantages of IM therapy included a simple and short regimen
associated with very tolerable side effects, limited to mild local
site reactions. Our study demonstrated IM may be a suitable
therapy for small SCCIS lesions when clinical circumstances or
patient preferences suggest its use. A considerably larger series
with even longer follow-up is certainly indicated.
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Acne Patients on Isotretinoin vs Oral Antibiotics
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ABSTRACT
Background: Little is known regarding differential effects of systemic anti-acne treatments on mental health.
Objective: To determine whether differences exist in mental health outcomes between acne patients treated with isotretinoin versus
oral antibiotics (doxycycline, minocycline, or tetracycline).
Methods: Population study utilizing the 2004-2017 Medical Expenditure Panel Survey. Depressive symptoms were assessed using
Patient Health Questionnaire 2 (PHQ-2); psychological distress was measured by the Kessler 6-Item Psychological Distress Scale (K6).
Acne patients completed both the PHQ-2 and K6 during treatment with isotretinoin or oral antibiotics. Lower scores on both measures
indicate better mental health outcomes.
Results: After adjusting for socio-demographic characteristics, patients on isotretinoin had fewer depressive symptoms than patients
on oral antibiotics, as measured by mean PHQ-2 scores (isotretinoin 0.280 vs oral antibiotics 0.656, difference=0.337, P<0.01). The
adjusted comparison also showed patients on isotretinoin had less psychological distress than patients on oral antibiotics, as measured
by K6 scores (isotretinoin 2.494 vs oral antibiotics 3.433, difference=0.759, P=0.043).
Limitations: No direct assessment of acne severity.
Conclusion: Acne patients on isotretinoin experienced less depressive symptoms and psychological distress as compared to oral
antibiotics.
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INTRODUCTION

A

cne vulgaris is a common skin disease that affects
approximately 50 million people in the United States
(U.S.) and approximately 70% of the population
during their lifetime.1-3 Due to its predilection for the face,
acne can have substantial, negative effects on body image and
self-confidence, and it can lead to psychological distress.4-8
Specifically, both anxiety and depression are more common
in acne patients than in healthy controls.9,10 For example, acne
patients are twice more likely to develop anxiety compared to
healthy controls.11 Acne patients are also at an increased risk
for developing major depressive disorder up to 5 years after
diagnosis.12 Furthermore, suicidal ideation occurs twice more
often in acne patients compared to that of general medical
patients.13 Severe acne patients are also three times more likely
to report suicidal ideation than those with no or little acne.14
Oral antibiotics are among the most commonly used systemic
treatments for moderate-to-severe acne.1 The most commonly
used oral antibiotics are the tetracyclines, which include

doxycycline, minocycline, and tetracycline. These agents
have antimicrobial activity against Cutibacterium acnes and
anti-inflammatory properties.15,16 However, the use of the oral
tetracycline class may be limited by potential side effects, such
as gastrointestinal disturbance and antimicrobial resistance.
Isotretinoin is one of the most effective therapies for patients
with severe or nodulocystic acne.17 The potential risks of
isotretinoin include xerostomia, hyperlipidemia, retinoid
dermatitis, depression, and suicidal ideation.18
The impact of systemic anti-acne treatments on mental health
is not well studied. For example, controversy exists regarding
the effects of isotretinoin on depression and suicidal ideation.19
At the present, a critical knowledge gap exists in defining
the association between systemic anti-acne treatments and
mental health outcomes. In this study, we sought to determine
whether differences exist in mental health outcomes between
patients treated with isotretinoin versus those treated with oral
antibiotics.
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MATERIALS AND METHODS
Data Source and Population Selection
This study utilized the Medical Expenditure Panel Survey
(MEPS), a complex probability survey that represents a
national, non-institutionalized sample of the United States
population. Households are selected for the MEPS from
those who participated in the previous year’s National Health
Interview Survey. Using computer-assisted personal interview
technology, each household is surveyed five times over a twoyear period. Each survey includes estimates of health care
use, expenditures, sources of payment, and health insurance
coverage. Surveys also include information on respondents’
health status, demographic/socioeconomic characteristics,
employment status, access to health care, and mental health
status.20 We utilized cross-sectional data from the 2004-2017
Household Component of MEPS, with a response rate between
46% and 63%.20
Our study population comprised of patients who reported
a diagnosis of acne, were on isotretinoin or oral antibiotics,
and completed both of the following mental health outcomes
measures: Patient Health Questionnaire-2 (PHQ-2) and Kessler
6-Item Psychological Distress Scale (K6). Using the Medical
Conditions data file, we identified patients with a self-reported
diagnosis of acne using International Classification of Diseases,
Ninth Revision (ICD-9) code 706 and International Classification
of Diseases, Tenth Revision (ICD-10) code L70. Using the
Prescribed Medicines data file, we obtained the number of
patients who were prescribed isotretinoin or oral antibiotics
(doxycycline, minocycline, or tetracycline). Using the Full-Year
Consolidated data file, we obtained mental health data. Acne
patients completed both the PHQ-2 and K6 during treatment
with isotretinoin or oral antibiotics. All data sets were deidentified and publicly available through the MEPS database.
Incomplete data was excluded from the analysis.

J. Hekmatjah,V.S. Chat, T.J. Sierro, et al

psychological distress.23,24 The questionnaire assesses: (1)
sadness, (2) nervousness, (3) restlessness, (4) hopelessness,
(5) effort, and (6) worthlessness over the past four weeks.
Each question is scored on a scale from 0 (“none of the time”)
to 4 (“all of the time”), with a maximum score of 24. Higher
scores represent greater psychological distress, with scores ≥13
predicting those with serious mental illness.25
Independent Variable and Other Covariates
The independent variable (predictor) was acne treatment with
either isotretinoin or oral antibiotics. The covariates included
socio-demographic factors such as age, gender, race, ethnicity,
employment status, region, education level, insurance coverage,
and poverty level category. Clinical characteristics included
social limitations, cognitive limitations, and comorbidities.
Social limitations were defined as limitations in participating
in social, recreation, or family activities. Cognitive limitations
were defined as experiencing confusion or memory loss,
problems with decision making, or requiring safety supervision.
Comorbidities were assessed using the Charlson Comorbidity
Index (CCI),26 excluding depression due to its collinearity with
mental health comorbidity measures.
Analysis
We performed a descriptive analysis of age, gender, race,
ethnicity, employment status, region, education level, insurance
coverage, poverty level category, social limitations, cognitive
limitations, and calculated CCI.
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We performed univariate analyses examining the relationship
between depression symptoms (PHQ-2) and psychological
distress (K6) and systemic anti-acne therapies. We also
performed a multivariate regression analysis adjusting for sociodemographic factors, social limitations, cognitive limitations,
and comorbidities.

Variables
Dependent Variables (Mental Health Outcomes)
The dependent variables were depression symptoms and
psychological distress, which were measured by PHQ-2 and K6
scores, respectively.

γ = β0 * (Treatment) + β1 * (Age) + β2 * (Gender) + β3 * (Race) +
β4 * (Ethnicity) + β5 * (Employment Status) + β6 * (Region) + β7
β (Education Level) + β8 * (Insurance Coverage) + β9 * (Poverty
Level Category) + β10 * (Social Limitations) + β11 * (Cognitive
Limitations) + β12 * (CCI).

The PHQ-2 is a validated two-item depression screening
and monitoring questionnaire.21,22 The questionnaire asks
respondents if they have experienced: (1) “little interest or
pleasure in doing things,” and (2) “feeling down, depressed,
or hopeless” over the past two weeks. Each question is scored
on a scale from 0 (“not at all”) to 3 (nearly every day), with a
maximum score of 6. A score of ≥3 represents a positive screen
for depression, with a sensitivity of 79% and a specificity of 86%
for any depressive disorder.22

Where γ represents PHQ-2 and K6 scores, and β0 represents
the magnitude of change in relation to isotretinoin or oral
antibiotics. β1–β12 represent the magnitude of change related
to socio-demographic and clinical covariates. α level was
set at 0.05. Additional sensitivity analyses were performed
separately by further adjusting for personal depression history
by including depression in the CCI. We used STATA version 13.0
(StataCorp LP, College Station, TX) for all statistical analyses,
and applied person-level sampling weights to account for the
MEPS sampling method.

The K6 is a validated six-item scale that measures non-specific
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RESULTS
Demographic and Clinical Characteristics
From the 2004-2017 MEPS database, we identified 9,046,894
(weighted) patients who were prescribed either isotretinoin
or an oral antibiotic and completed both the PHQ-2 and K6
questionnaires. The mean age (SEM) was 33.20 (0.606) years.

TABLE 1.
Socio-demographic and Clinical Characteristics of Acne Patients on
Isotretinoin or Oral Antibiotics from the MEPS
Characteristic

Isotretinoin
(weighted
n=1,171,615)

Oral Antibiotic
(weighted
n=7,875,279)

P value

Gender, female n (%)

706,596 (60)

5547464 (70)

0.223b

Age, mean years (SEM)

25.34 (.635)

34.37 (.849)

<0.001a

Race, n (%)

0.423b

White

1023169 (87)

6333516 (81)

Black

76925 (7)

871779 (11)

0 (0)

74151 (1)

71522 (6)

488574 (6)

American Indian or
Alaskan Native
Asian, Native Hawaiian,
Pacific Islander
Multiple races reported

0 (0)

107260 (1)

Ethnicity, Hispanic, n (%)

114332 (10)

707839 (9)

Unemployed, n (%)

291269 (25)

1748485 (22)

Region, n (%)
254836 (22)

1434422 (18)

209714 (18)

2100322 (27)

South

328683 (28)

2530738 (32)

West

378382 (32)

1809797 (23)

Insurance coverage, n (%)

0.113b
1062200 (91)

6641562 (85)

Public only

59686 (5)

740307 (9)

Uninsured

49731 (4)

493410 (6)

Highest education level, n (%)

0.062b

Pre-High School

123515 (11)

775434 (10)

High school

495898 (42)

2310174 (29)

College and higher

552203 (47)

4789670 (61)

Poverty level category,c n (%)
670524 (57)

4273706 (54)

Middle poor

0 (0)

167808 (2)

Poor income
CCI, mean (95% CI)

Depression Symptoms and Systemic Anti-Acne Agents
Depressive symptoms were measured by PHQ-2, where higher
scores denote more severe depressive symptoms. The mean
PHQ-2 score for the overall population was 0.608 (95% CI: 0.520
to 0.700). The mean PHQ-2 score from patients on isotretinoin
was 0.280 (95% CI: 0.170 to 0.390), which was significantly lower
than that from those on oral antibiotics (0.656, 95% CI: 0.554
to 0.758, P<0.001) (Table 2). That is, patients on isotretinoin had
fewer depressive symptoms than those on oral antibiotics.
Based on multivariable linear regression that adjusted for sociodemographic factors, social limitations, cognitive limitations,
and comorbidities, the PHQ-2 score from those on isotretinoin
was 0.337 points lower than that from patients on oral
antibiotics [β= -0.337 (95% CI: -0.503 to -0.171); P<0.001] (Table
3). After performing a sensitivity analysis adjusting for a history
of depression, the difference in PHQ-2 scores between those
treated with isotretinoin and oral antibiotics did not change.
Psychological Distress and Systemic Anti-Acne Agents
Psychological distress was measured by K6, where higher
scores denote more severe psychological distress. The mean
K6 score for the overall population was 3.311 (95% CI: 3.033 to
3.589). The mean K6 score from patients on isotretinoin was
2.494 (95% CI: 1.798 to 3.189), which was significantly lower than
that from those on oral antibiotics (3.433, 95% CI: 3.137 to 3.728,
P=0.014). That is, patients on isotretinoin had less psychological
distress than those on oral antibiotics. Based on multivariable
linear regression that adjusted for socio-demographic factors,
social limitations, cognitive limitations, and comorbidities, the
K6 score from those on isotretinoin was 0.759 points lower than
that from patients on oral antibiotics [β= -0.759 (95% CI: -1.493 to

TABLE 2.

0.440b

High income

Near poor

0.637b
0.254b

Midwest

Low income

Females comprised 69%. Of the population, 7,875,279 (87%)
were on doxycycline, tetracycline, or minocycline, and 1,171,615
(13%) were on isotretinoin. Socio-demographic and clinical
characteristics of both the oral antibiotic and isotretinoin groups
are summarized in Table 1.
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Northeast

Private

0.814b
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78398 (7)

625387 (8)

371794 (32)

2336542 (30)

50900 (4)

471835 (6)

1.15 (1.06–1.24)

1.19 (1.15–1.22)

Score Distributions for Mental Health Outcome Measures Among
Acne Patients on Isotretinoin or Oral Antibiotics from the MEPS
Instrument

Isotretinoin
(weighted
n=1,171,615)

Oral Antibiotic
(weighted
n=7,875,279)

P value

0.280 (0.170 to 0.390)

0.656 (0.554 to 0.758)

<0.001a

2.494 (1.798 to 3.189)

3.433 (3.137 to 3.728)

0.014a

PHQ-2
Mean score
(95% CI)
0.446a

CCI: Charlson Comorbidity Index; CI: confidence interval; MEPS: Medical
Expenditure Panel Survey; SEM: standard error of the mean.
aTwo-tailed t-tests of the differences between U.S. residents with acne on
isotretinoin versus oral antibiotics.
b
χ2 test of the differences between U.S. residents with acne on isotretinoin
versus oral antibiotics.
c
Poverty level category was measured as a percentage of the federal poverty line
(FPL).

K6
Mean score
(95% CI)

MEPS: Medical Expenditure Panel Survey; CI: confidence interval; PHQ-2:
Patient Health
Questionnaire-2; K6: Kessler 6-Item Psychological Distress Scale.
a
Two-tailed t-tests of the differences between U.S. residents with acne on
isotretinoin versus oral antibiotics.
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TABLE 3.
Adjusted Multivariable Regression Analyses of the Association Between Isotretinoin and Mental Health Outcomes Among Patients With Acne from the
MEPS
Dependent Variables (Instruments)
Independent Variables

PHQ-2 (n=9,046,894 (weighted)
β Coef. (95% CI)

K6 (n=9,046,894 (weighted)
β Coef. (95% CI)

Treatment
Oral Antibiotic

1 [Reference]

1 [Reference]

Isotretinoin

-0.337 (-0.503 to -0.171)*

-0.759 (-1.493 to -0.024)*

Age

-0.008 (-0.012 to -0.003)*

-0.025 (-0.040 to -0.010)*

1 [Reference]

1 [Reference]

0.026 (-0.142 to 0.194)

0.215 (-0.358 to 0.789)

Gender
Male
Female
Race
White

1 [Reference]

1 [Reference]

Black

-0.141 (-0.388 to 0.109)

-1.352 (-2.040 to -0.664)

-0.467 (-0.650 to -0.284)*

0.787 (-0.125 to 1.700)*

American Indian or Alaskan Native
Asian, Native Hawaiian, Pacific Islander

-0.049 (-0.297 to 0.198)

-0.192 (-0.963 to 0.578)

Multiple races reported

-0.247 (-0.654 to 0.159)

-0.855 (-2.310 to 0.600)

Ethnicity
Non-Hispanic
Hispanic

1 [Reference]

1 [Reference]

-0.057 (-0.209 to 0.095)

-0.444 (-1.043 to 0.155)

Employment status
Employed
Unemployed
Poverty level category
High income

1 [Reference]

1 [Reference]

-0.066 (-0.244 to 0.111)

0.320 (-0.251 to 0.891)

Do Not Copy
Penalties Apply
1 [Reference]

1 [Reference]

0.327 (-0.178 to 0.844)

1.194 (-0.219 to 2.608)

0.319 (0.074 to 0.564)*

0.004 (-0.805 to 0.813)

Near poor

0.199 (0.214 to 0.377)

0.220 (-0.389 to 0.829)

Poor income

0.643 (0.175 to 1.110)

0.873 (-0.204 to 1.950)

Middle poor
Low income

Region
Northeast

1 [Reference]

1 [Reference]

Midwest

-0.272 (-0.546 to .001)

0.067 (-0.552 to 0.685)

South

0.020 (-0.286 to 0.327)

0.683 (-0.072 to 1.438)

West

-0.109 (-0.376 to 0.160)

0.183 (-0.441 to 0.806)

Any private

1 [Reference]

1 [Reference]

Public only

0.296 (-0.070 to 0.662)

0.983 (0.163 to 1.802)*

Uninsured

-0.148 (-0.413 to 0.117)

0.212 (-0.941 to 1.364)

Insurance Coverage

Education
Pre-High School

1 [Reference]

1 [Reference]

High school

0.111 (-0.072 to 0.295)

-0.340 (-1.057 to 0.259)

College and higher

0.173 (0.018 to 0.328)*

-0.128 (-0.808 to 0.553)

1 [Reference]

1 [Reference]

0.266 (-0.300 to 0.832)

2.807 (1.024 to 4.591)*

Cognitive limitations
No cognitive limitations
Cognitive limitations
Social limitations
No social limitations

1 [Reference]

1 [Reference]

Social limitations

2.546 (1.814 to 3.277)*

6.491 (4.066 to 8.916)*

CCI

-0.028 (-0.195 to 0.151)

0.266 (-0.347 to 0.879)

Constant

0.681 (0.318 to 1.043)*

12.169 (9.516 to 14.823)*

MEPS: Medical Expenditure Panel Survey; PHQ-2: Patient Health Questionnaire 2; K6: Kessler 6-Item Psychological Distress Scale; CCI: Charlson Comorbidity Index. *P
value <0.05.
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-0.024); P=0.043] (Table 3). After performing a sensitivity analysis
adjusting for a history of depression, the difference in K6 scores
between those treated with isotretinoin and oral antibiotics did
not change.

DISCUSSION
Based on this nationally representative study of acne patients
from a 14-year period, those on isotretinoin had significantly
fewer depressive symptoms and less psychological distress
compared to those on oral antibiotics, regardless of
sociodemographic or clinical factors.
Our study findings contrast with prior reports that isotretinoin
is associated with depression and suicidal ideation.27-31 For
example, in a Canadian study, acne patients were more than
twice likely to develop depression if they had been exposed to
isotretinoin in the preceding several months.30 However, most
participants were mostly from low-to-medium socioeconomic
class, and lower socioeconomic status is known to be associated
with depression.30 Our findings also contrast with an Iranian
study, where after 16 weeks with isotretinoin treatment, 98
patients experienced worse depression but overall significant
improvement in quality of life.32 The precise mechanisms for
worsening mental health in humans is unknown. Animal
models have shown that isotretinoin can cross the bloodbrain-barrier and may bind to retinoid receptors in the brain.
It is hypothesized that this may lead to decreased dopamine
and serotonin activity, diminished hippocampal volume, and
reduced glucose metabolism in the orbitofrontal cortex.33-36

J. Hekmatjah,V.S. Chat, T.J. Sierro, et al

disorders.49-51 Isotretinoin has been shown to decrease proinflammatory peptides in the skin, such as substance P, a
neuropeptide, and lactoferrin, an antimicrobial peptide.52,53
Additionally, vitamin A derivatives, which includes isotretinoin,
demonstrate neuroprotective properties by inhibiting
neuroinflammatory cytokines, such as interleukin-1β(IL-1β), IL-6,
and tumor necrosis factor-alpha, in astrocytes and microglia.54-56
A limitation of this study is that direct assessment of acne severity
was not available. Therefore, it is possible that patients on
isotretinoin may have worse acne than those on oral antibiotics
at baseline. However, if this were the case, the current study
findings could be an underestimate of isotretinoin’s efficacy on
improving mental health outcomes. Additionally, MEPS did not
include family history of depression.

CONCLUSION
This study showed that isotretinoin was associated with fewer
depressive symptoms and less psychological distress in acne
patients as compared to those on oral antibiotics. The negative
psychological state of acne patients is likely attributable to having
acne itself rather than potential iatrogenic effects of systemic
treatments. Therefore, in treating patients with moderate-tosevere acne, dermatologists need to account for patients’
physical and mental health burdens as well as accurately assess
the safety profiles of systemic treatments.
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Our study findings suggest that it is not the use of isotretinoin
that is associated with depression; rather, acne itself is an
independent risk factor for depression.14,37,38 For example,
patients with severe acne are more likely to exhibit more
severe depressive symptoms. For these patients, with severe
acne, isotretinoin is often used. Thus, the depression seen in
this patient population is likely attributable to patients’ severe
acne.14,37
This study found that isotretinoin was associated with fewer
depressive symptoms and less psychological distress as
compared to oral antibiotics. These results corroborate and
extend findings in the recent reports that isotretinoin is
associated with improved mental health outcomes.39-45 The high
efficacy of isotretinoin leading to the improvement of acne likely
contributes to improvement in acne related depression and
anxiety.46 For example, acne patients treated with isotretinoin
showed improvements in depression that were not observed in
those on antibiotics or topical retinoids.47,48
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ABSTRACT
Background: The COVID-19 pandemic has drastically changed the practice of dermatology as social distancing guidelines have led to a
shift from in-office care to virtual telehealth (teledermatology). We aimed to determine patient satisfaction, perceived barriers, as well
as indications for teledermatology appointments during the COVID-19 pandemic.
Methods: A survey was sent out via SurveyMonkey's online platform to patients of the George Washington Medical Faculty Associates'
Dermatology department who attended telehealth appointments during the COVID-19 pandemic.
Results: Out of 894 invitations sent, 168 patients completed our survey. The most common reasons for making a telehealth appointment
were for a new rash (11.6%), eczema (9.8%), and psoriasis (9.1%). The most common reasons respondents liked telehealth were
because of time efficiency (81.1%), not requiring transportation (74.2%), and maintaining social distancing (73.6%). The most common
reasons respondents did not like telehealth were due to lack of physical touch (26.8%) and feeling they received an inadequate
assessment (15.7%). Very few patients reported that they were unlikely to undertake another telehealth visit (9.94%) or recommend
a telehealth visit to others (6.92%).
Conclusion: Dermatology patients likely perceive telehealth visits as a convenient and safe method for quality care during the COVID-19
pandemic. The lack of physical touch, inability to provide close inspection and/or procedural intervention can be frustrating for patients
and therefore meaningful selection of appropriate cases for telehealth visits can optimize the patient experience. Overall, telemedicine
represents an effective and safe vehicle for delivering care especially during a global pandemic.
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INTRODUCTION

T

he novel coronavirus disease-19 (COVID-19) pandemic
has drastically changed many aspects of our society,
particularly our healthcare system. Social distancing
guidelines and “stay-at-home” orders have led to a shift from
in-office care to virtual telehealth care in order to reduce disease
transmission as well as protect patients and healthcare workers
from exposure. The CDC reported a 154% increase in telehealth
visits during the last week of March 2020 compared to the same
time one year prior.1 The impact of COVID-19 on telehealth use
specifically in dermatology has yet to be reported.
Dermatology has already seen continuous growth in the usage
of telehealth modalities over the past decade. For instance,
Flaten et al found that the number of dermatology mobile
applications increased by 80.8% from 2014 to 2018 to a total
of 526, paralleling the increasing prevalence of mobile phone
ownership in the United States.2 Telehealth in dermatology,
or teledermatology, boasts a number of benefits including
increased access to care, cost benefits for patients, convenience,

and perhaps most importantly during the COVID-19 pandemic:
absence of physical contact.3 A systematic review of 204 studies
found teledermatology to be a reliable consultation tool and
that telehealth services in dermatology were widely accepted
as valid for patient care.4
There are a number of barriers which limit teledermatology,
however. These include, but are not limited to, issues with
provider reimbursement, privacy and security concerns,
appropriate image acquisition, appropriate provider training,
and challenges with integration into patients’ official medical
records.5 The federal government has made telehealth services
easier to implement and access for providers and patients
during the COVID-19 public health emergency, suggesting the
benefits of widespread telehealth usage far outweigh the risks
and pitfalls.6
In order to evaluate patient satisfaction of teledermatology
during the COVID-19 pandemic, we released an online
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survey to patients of the George Washington Medical Faculty
Associates’ Dermatology department who underwent at least
one telehealth visit between March 2, 2020 and June 17, 2020.
The survey assessed the reasons patients scheduled telehealth
appointments as well as pandemic-related barriers to care.
Patients were also asked about their overall satisfaction with
telehealth and whether they believed it was a suitable substitute
for in-office visits.

S.Yeroushalmi, S.H. Millan, K. Nelson, et al

TABLE 1.
Demographics. Values are reported as n (%).
Gender (n=168)
Female

114 (67.86)

Male

53 (31.55)

Non-binary

0 (0.00)

Prefer not to answer

1 (0.60)

Prefer to self-describe

0 (0.00)
Age (n=168)

METHODS
The survey data were collected securely and anonymously
through the secure online platform, SurveyMonkey, which
provided a link that was sent out via email to 894 potential
participants. The recipients of the survey consisted of patients
18 years or older from the GW Dermatology Clinic who had
attended at least one telehealth appointment. Once the link was
received, participants had the option of opting out of the study
by declining to fill out the survey or to be included in the study
by completing the questionnaire.

18-34

41 (24.40)

35-54

54 (32.15)

55+

71 (42.26)

Prefer not to answer

2 (1.19)

Relationship Status (n=168)
Married

68 (40.48)

Widowed

7 (4.17)

Divorced

15 (8.93)

Separated

4 (2.38)

Descriptive statistics were reported to summarize survey
results by demographics while select overall survey responses
were illustrated by way of pie and/or bar charts. Specific
survey questions of interest were compared by gender, age,
and income level by way of Fisher’s exact test or Chi-Square
for low cell count (≥ 25% of cell counts ≤ 5) and adequate cell
count response variables, respectively. All statistical analysis
was performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC) and a two-sided p-value of 0.05 or less was considered
statistically significant.

In a domestic partnership
or civil union

1 (0.60)

Single, but cohabiting
with a significant other

12 (7.14)

Single, never married

61 (36.31)

Associate degree

7 (4.17)

This study was approved by the George Washington University
Institutional review board (IRB protocol NCR202688) on July 13,
2020.

Bachelor degree

34 (20.24)

Master’s degree

59 (35.12)

Doctoral or professional degree

32 (19.05)

Highest Education Level (n=168)

Do Not Copy
Less than high school
High school or equivalent
Penalties Apply
Some college but no degree

RESULTS
A total of 894 email invitations were sent and 600 participants
(67.1%) opened the email. Of those 600, 168 (28%) responded to
the survey. 47% had a previous in-office appointment cancelled
due to the COVID-19 pandemic. 17.7% of respondents were new
patients to our practice, and of those who were follow ups,
25.2% did not see the same dermatologist they would normally
see in-office. Demographics of participants are described in
Table 1.
Indications for Telehealth Appointment
The frequency of indications for a telehealth appointment
are listed in Figure 1. Participants were allowed to select one
primary reason for their telehealth visit. Among all participants,
the most common reasons for making an appointment were for
a new rash (11.6%), eczema (9.8%), psoriasis (9.1%), acne (8.5%),
and skin exams (8.5%). A small portion of participants (10.4%)
selected “other” if their reason was not listed and were able

1 (0.60)
14 (8.33)
21 (12.50)

Average Household Income (n=168)
$0-$49,999

38 (22.62)

$50,000-$99,999

52 (30.96)

$100,000-$149,999

41 (24.40)

$150,000 or more

37 (22.02)

Insurance Status (n=168)
Private

115 (68.45)

Medicare

31 (18.45)

Medicaid

18 (10.71)

Self-pay

3 (1.79)

Uninsured

1 (0.60)

to write in a free response which included: perioral dermatitis,
sebaceous hyperplasia, ichthyosis lamellar, severe dandruff,
hormonal melasma, wound healing, vellus hair cyst, discoid
lupus, pilar cysts, telangiectasia macularis eruptiva perstans,
and unspecified follow-ups.
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FigureFebruary
1.
2021 • Volume 20 • Issue 2
Pie chart indicating reasons for patients’ telehealth appointment. N=168. Respondents
were only allowed to select one answer from a dropdown menu.
FIGURE 1. Pie chart indicating reasons for patients’ telehealth appointment. N=168. Respondents were only allowed to select one answer from
a dropdown menu.

Reasons for Initiating a Teledermatology appointment

Varicose and spider veins, 0.61%

New rash, 11.59%

Other, 10.37%

Aging, 0.61%
Nail changes, 1.22%
Vitiligo, 1.22%

Eczema, 9.76%

Hidratenitis suppurativa, 2.44%
Blistering disorders, 2.44%
Skin cancer, 3.66%

Rosacea, 3.66%
Psoriasis, 9.15%

New mole, 4.88%

Infection (fungal, viral or
bacterial), 6.10%

Allergic (contact) dermatitis,
7.32%

Acne, 8.54%

Do Not Copy
Penalties Apply
Hair loss, 7.93%

Participants aged 18–34 were significantly associated with a
higher proportion of visits for acne (respective percent per
increasing age group: 25% age 18–34, 7.7% age 35–54, 0% age
55+; P=0.023). The most common appointment reason for
females was a new rash (12.6%), whereas for males, it was for
psoriasis (15.4%). Females trended towards being significantly
more likely to have appointments for acne relative to males
(11.7% vs 1.9%; P=0.075).
Indications for appointments for those who make less than
$50,000 per year were most commonly allergic contact dermatitis
and eczema (both 13.5%); for those making $50,000–$99,999 it
was new rash (17.3%); for those making $100,000–$149,999 it
was eczema (15.4%); and for those making more than $150,000,
participants selected “Other/please specify” (13.9%) or otherwise
new rash (11.1%).
Patient Satisfaction With Telehealth
Respondents were asked to indicate reasons why they liked
their telehealth appointment (Figure 2.); the most common
were being time efficient (81.1%), not requiring transportation
(74.2%), and being able to maintain social distancing (73.6%).
Respondents were also asked to indicate reasons why they did

Skin exam, 8.54%

not like their telehealth appointment (Figure 2), which were
most commonly lack of physical touch (26.8%) and respondents
feeling they received an inadequate assessment (15.7%).
Respondents were asked whether they agree, disagree, or felt
neutral about statements regarding their telehealth appointment
(Figure 3). When asked if telehealth was an adequate substitute
for an in-person appointment, 55% agreed, 25% disagreed, and
20% neither agreed nor disagreed. When participants were asked
if they would recommend our telehealth service to others, 74.2%
indicated they likely would, 6.9% indicated they likely wouldn’t,
and 18.9% indicated they were neither likely nor unlikely.
Trends
Participants aged 18–34 were objectively more likely to agree
that telehealth is an adequate substitute for an in-office
appointment, however this was not statistically significant (18–
34 63.4% agree, 35–54 48.2% agree, 55+ 49.3% agree; P=0.265).
Of note, the oldest age group (55+ years) represented the highest
percentage of participants likely to recommend telehealth
(74.7% 55+, 66.7% 35–54, 68.3% 18–34; P=0.587) though this was
also not statistically significant.
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There was a correlation
higher income and percentage
difference was not statistically significant (from most to least
Figure between
2.
of participants who
wereforlikely
thata telehealth
telehealthappointment.
is an
income
bracket:
64.9%
$150,000, of51.2% $149,999–100,000,
Reasons
likingtooragree
disliking
a) Blue bars
represent
the percentage
adequate substitute for an in-office appointment, but this
52.6% $99,999–50,000, 44.2% $49,999–0; P=0.293).

respondents who indicated they liked an aspect of their telehealth appointment. b) Red bars
indicate the percentage of respondents who indicated they disliked an aspect of their telehealth
appointment. Respondents were allowed to select more than on answer for both questions.
FIGURE 2. Reasons for liking or disliking a telehealth appointment. (A) Blue bars represent the percentage of respondents who indicated they
liked an aspect of their telehealth appointment. (B) Red bars indicate the percentage of respondents who indicated they disliked an aspect of their
telehealth appointment. Respondents were
allowedfor
to select
one answer
for both questions.
Reasons
Likingmore
or than
Disliking
Telehealth
Appointment
Time efficient
Did not require transportation
Maintained social distancing
Being able to stay at home
Accessible anywhere
Straightforward/easy-to-use
Flexible scheduling
Affordable
Other (please specify)
Not applicable
Not user-friendly
Lack of insurance coverage
Required in-person procedure
Felt my privacy was not secure
Poor resolution/quality
Connection problems
Too impersonal
Other (please specify)
Inadequate assessment
Lack of physical touch
Not applicable
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Figure 3.
Patient satisfaction questions. Respondents were asked to indicate whether they agree, disagree,
or neither agree nor disagree with a set of statements regarding their telehealth appointment.
FIGURE 3. Percentage
Patient satisfaction
questions.
Respondents
werequestion
asked to indicate
whetherwithin
they agree,
of answer
responses
for each
is indicated
the disagree,
bars. or neither agree nor disagree with a

set of statements regarding their telehealth appointment. Percentage of answer responses for each question is indicated within the bars.
DISAGREE
ADEQUATE SUBSTITION FOR IN-PERSON VISIT
WOULD CONSIDER IN FUTURE
OVERALL APPOINTMENT WAS SATISFACTORY
STAFF WORKED WELL TOGETHER
TIME WITH PROVIDER WAS SATISFACTORY

5.7%

83.8%

8.2%

86.2%

27.1%
5.0% 4.4%

SATISFIED WITH VIDEO CONNECTION

5.7%

54.7%
90.6%
87.9%

10.1%

82.4%

10.6%

11.3%

78.1%
41.5%

11.3%

8.7%

18.2%

6.4%

7.5%

EASY TO ARRANGE

62.5%

16.9%

20.6%

8.7%

80.8%

11.9%

4.4%

TECHNOLOGY WAS ACCESSIBLE

79.5%

11.2%

8.1%

ADEQUATE SKIN EXAM

MORE COST EFFECTIVE

55.0%

10.6%

SATISFIED WITH AUDIO CONNECTION

MINIMAL BARRIERS

AGREE

20.0%

25.0%
9.9%

SIMILAR QUALITY OF CARE

EASY TO COMMUNICATE

NEITHER

3.7%
5.6%

47.2%
87.6%
85.7%
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DISCUSSION
This study provided insight into patients’ perspectives and
reactions to using telehealth appointments for their dermatologic
needs during the COVID-19 pandemic. Common dermatologic
conditions such as psoriasis, acne, and rosacea were among the
most common reasons for initiating a telehealth appointment.
The results of our study show that the COVID-19 pandemic had
a noticeable impact on scheduling a telehealth appointment
with our practice; almost half (47%) of all telehealth patients
admitted they had an in-office appointment cancelled due
to COVID-19 requiring them to see a provider online. Patients
overall also found comfort in using telehealth, as the majority
of respondents (73.6%) indicated they liked that they could
maintain social distancing. In addition to the other perceived
benefits of telehealth which included time efficiency and
accessibility, the physical separation associated with telehealth
provides safety to both patients and dermatologists. This is
especially beneficial to patients who are at high risk for COVID-19
such as elderly and immunosuppressed patients, both of which
are populations of whom dermatologists encounter frequently
(23% of respondents were above the age of 65).
The physical separation that comes with telemedicine also
includes major drawbacks. Roughly one quarter of patients
indicated that they felt their exam was inadequate or did not like
the lack of physical touch. One respondent commented:

S.Yeroushalmi, S.H. Millan, K. Nelson, et al

adequate substitute for an in-office visit. Though non-significant,
younger participants were more likely to indicate telehealth was
equivalent to in-office appointments, but the oldest age group
was the most likely to recommend telehealth. Indeed, younger
patients tend to be more tech-savvy than older respondents
and place value in acquiring new information through novelty,
efficiency, and convenience. Older patients tend to place value
on the emotionally meaningful aspects of life, desiring to feel
socially interconnected and appreciating more interpersonal
face-to-face healthcare.8,9 Although the oldest age group did not
believe it to be an adequate substitute for in-office visits, the
fact that they were more likely to recommend it also suggests
that they recognize the utility and convenience of this healthcare
delivery platform.
Another observed trend, which was also not statistically
significant, was that respondents who reported higher
income were more satisfied with telehealth services. This may
potentially be because wealthier patients have better access to
the resources needed for telehealth such as high-speed internet
or devices with high quality cameras.10 It is well-known that
one of the benefits of telehealth is universal access, especially
benefiting those with lower income, lack of transportation, and
geographic barriers.11 However, the quality of telehealth visits
plays a role in determining the satisfaction with the encounter,
and to achieve satisfactory quality, this may require incomedependent access to the previously mentioned resources.12 Our
findings, though not significant, are consistent with previous
reports and may further support the notion that income may
impact the quality of, though not the access to, the virtual
healthcare encounter making it most similar to an in-person
visit for those with higher income. Higher income may also
influence the likelihood of discussing health issues. A study in
Health Affairs found that those with higher income were more
likely to discuss health issues than those with lower income.13
Other factors such as patient perception of physician attitude via
telehealth may also play a role in this income-based difference
in satisfaction; however, this would require additional research.
Cost did not play a major role in differentiating telehealth from
in-person appointments for respondents, as less than half
indicated that telehealth was more cost-effective most likely
because their visit was covered by insurance.
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“Telehealth appointment[s] seem to work
assessment[s] that only require visual examination and
checking in to confirm that the treatment seems to be going [in]
the right direction, but inadequate for other necessary detailed
assessment[s] (whether I'm possibly developing psoriasis
arthritis).”

One of the strongest limitations of telehealth is the inability to
conduct a proper visual inspection and/or physical exam. This
can be due to poor video resolution, internet connection, or
the inability for the patient to show difficult-to-reach lesions on
areas such as the back, soles, or scalp. Patients may also feel
uncomfortable virtually displaying their lesions in private areas
such as genitals or breasts.7 Lesions that require evaluation with
a dermatoscope cannot be fully examined, either. Additionally,
it is impossible for a physician to conduct an objective
examination that requires palpating a lesion or performing a
procedure, in which case the patient may need to be seen again
in-office, which can be frustrating and may reduce satisfaction.
Despite these limitations, telehealth was not a deterrent for new
patients to seek care. In fact, of our respondents, nearly 18%
were new patients initiating care with our practice. The majority
of respondents were overall in favor of telehealth services
and slightly more than half (55%) indicated telehealth was an

Telehealth is not without its drawbacks, though it is clear from
this study that the majority of patients feel positively towards
teledermatology during the COVID-19 pandemic and can be a
suitable alternative for patients who are unable to meet with
their providers in person. We believe teledermatology should
be highly considered in patients who are at high risk for
complications from COVID-19, such as the elderly and those with
comorbidities, while social distancing is in place. This patient
population likely receives the greatest benefits from a telehealth
visit as a result of minimizing contact with others. For patients
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who likely require extensive examinations, require procedural
work, or require examination of lesions with dermoscopy, the
dermatologist should consider whether an in-office visit may be
more appropriate to minimize the number of unnecessary visits
and improve patient satisfaction.

recommendations are in place make it an effective way for
dermatologists to continue to provide quality and safe care
during the pandemic as well as during potential future public
health crises.

Given patients’ concerns regarding receiving an adequate
exam, we recommend dermatologists limit telehealth visits to
indications that can be easily presented and visualized over a
video service. Inflammatory disorders such as acne, rosacea,
eczema, and psoriasis often present in areas such as the face and
extremities and are distinctive to spot over video. In particular,
telehealth may be more beneficial for follow up appointments
rather than evaluations of new rashes or lesions, which typically
require a more extensive workup.

The authors declare that there are no conflicts of interest in
preparing this manuscript.
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ABSTRACT
The neck plays a telling role as an age indicator. Due to its anatomy and function, neck skin ages differently than facial skin and special
considerations need to be taken when providing treatment. A randomized, double-blind, regimen-controlled study was conducted to
assess the efficacy and tolerability of a novel topical cosmetic cream (NCC) specifically tailored to address the signs of skin aging of
the neck and décolletage. Twice daily application of NCC significantly improved skin sagging/laxity of the neck as well as the appearance of fine and coarse lines/wrinkles, crepiness, tactile roughness, overall skin texture, hyperpigmentation, skin tone evenness, and
radiance. NCC also significantly improved the appearance of fine and coarse lines/wrinkles, tactile roughness, hyperpigmentation, skin
tone evenness, and radiance of the décolletage. Investigator assessments were corroborated by objective cutometer measurements
that demonstrated improved skin firmness and elasticity. In vitro analysis in human 3D skin models show that stimulation of neocollagenesis and neoelastogenesis as well as support of cellular proteostasis through proteasome and autophagy activation are potential
mechanisms of action for the observed clinical outcomes.
J Drugs Dermatol. 2021;20(2):184-191. doi:10.36849/JDD.2021.5819

INTRODUCTION

T
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in formulating the novel topical neck cosmetic cream

he face is the primary concern for
seeking skin rejuvenation treatments; however,
consumer focus is starting to include other body parts,
including neck and décolletage. During the aging process, the
neck experiences several anatomical changes including loss
of elasticity, platysmal banding, and fat accumulation.1 As the
most superficial layer of the neck, the skin bears the cumulative
burden of years of sun exposure resulting in loss of elasticity
and firmness and the appearance of horizontal skin rhytides due
to degeneration of dermal collagen and elastic fibers. Exposure
to UVA/UVB rays and other environmental aggressors further
causes hyperpigmentation, redness, and a telangiectatic
mat referred to as poikiloderma of Civatte.2,3 Typical aesthetic
concerns of the décolletage include appearance of uneven skin
tone, hyperpigmentation, and rough skin texture.

Neck skin is more flexible and extensible than facial skin to allow
for head movements, experiences greater loss in elasticity with
aging, and is more damage-prone as it is thinner and more
delicate. Due to lower sebum secretion, neck skin shows more
severe aging patterns and deeper wrinkles than facial skin.
Furthermore, neck skin has fewer appendages, which can delay
post-procedural healing and outcome.4-7 A topical cream that
provides clinically proven skin rejuvenation benefits could offer
patients a reliable treatment option prior to or in combination
with procedural modalities.

(NCC) described in the current study, allowing for a rational
combination of ingredients designed to improve the signs of
aging specific to skin of the neck and décolletage. Ingredients
include shiitake mushroom extract and peptides to support
extracellular matrix (ECM) quality and structure, Japanese
lemon balm to enhance autophagy and promote collagen
remodeling, rice extract to activate the proteasome system
and maintain proteostasis, paracress extract to reduce muscle
micro-contractions and support platysma muscle rejuvenation,
and various potent antioxidants, including Dunaliella salina and
Physalis angulata, to protect against environmental aggressors
and reduce oxidative stress-induced damage.

MATERIALS AND METHODS
Human 3D Skin Model
In vitro studies were conducted using the EpiDermFT™ 3D
full thickness human skin model (EFT-400, MatTek Corp).
Tissues were cultured with EpiDermFT Assay Media (EFT-400MM, MatTek Corp). EpiDermFT was irradiated with 200mJ/
cm2 ultraviolet (UV) light using UV-B filter UV lamp (Honle,
Germany) to indicate an extrinsic aging model, followed by
topical application of 25 µL of test product or dH2O (control), and
incubated at 37oC and 5% CO2 for 24 hours. After incubation, five
tissues of each condition were placed into RNAlater® solution
(ThermoFisher Scientific).
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Quantitative Real-time PCR
mRNA was extracted from the human skin model tissues
(Maxwell® RSC simplyRNS Tissue Kit; Promega) followed by
cDNA synthesis (High-Capacity cDNA Reverse Transcription
Kit; ThermoFisher Scientific) and quantitative real-time PCR
(TaqMan Fast Advanced Master Mix, ThermoFisher Scientific).
Gene expression analyses were performed using TaqMan Gene
Expression Assays (ThermoFisher Scientific) with real-time
PCR system QuantStudio7 Flex (ThermoFisher Scientific). The
assay mix used for studies were: GAPDH (Cat#: Hs02758991_
g1), COL1A1 (Cat#: Hs001640004_m1); COL3A1 (Cat#:
Hs00943809_m1), COL6A1 (Cat#: Hs01095585_m1), COL7A1
(Cat#: Hs00164310_m1), TGFB1 (Cat#: Hs00998133_m1), DCN
(Cat#: Hs00754870_s1), ELN (Cat#: Hs00355783_m1), FBN1 (Cat#
Hs00171191_m1), FBLN5 (Cat#: Hs00197064_m1 ), MFAP1 (Cat#:
Hs00195537_m1), LOXL1 (Cat# Hs00935937_m1), POMP (Cat#:
Hs01106088_m1), PSMB5 (Cat#: Hs00605652_m1), PSMB6 (Cat#:
Hs00382586_m1), ATG5 (Cat#: Hs00169468_m1), ATG7 (Cat#:
Hs00893766_m1), ATG12 (Cat#: Hs04980076_s1), BECN1 (Cat#:
Hs01007018_m1), HSPA8(Cat#: Hs03044880_gH).
Elastase Assay
The assay employed was based on methods previously
described in literature.8 In brief, human skin model tissue was
homogenized and solubilized in 0.1% Triton-X 100, 0.2 M Tris–
HCl (pH 8.0) buffer, followed by ultrasonication and subsequent
centrifugation at 2000 x g for 10 minutes to obtain supernatants
for enzyme assay. To measure elastase activity, 2 μL of substrate
(62.5mM, N-succinyl-tri-alanyl-p nitroanilide from SigmaAldrich) was incubated with 100 μL lysate solution at 37°C for
2 hours. The amount of released nitroaniline was measured by
determining absorbance at 410 nm using a spectrophotometer
(Molecular Devices).
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Subjects were not allowed to apply any other topical products
than the ones provided (including skin brighteners, retinoids,
alpha/beta/poly-hydroxy acids) nor undergo treatments to
the test area. All subjects were randomized either to the NCCtreatment group, which used NCC twice-daily (once in the
morning and night, after cleansing) in addition to standard skin
care products (SkinMedica® Facial Cleanser and SkinMedica®
Essential Defense Mineral Shield SPF 35 Sunscreen), or to the
control group, which only used the provided standard skin care
products. All subjects were provided with pre-weighed units
of assigned products of which they were instructed to apply a
thin layer to the neck and décolletage and blend in an upward
motion. A total of 75 subjects were enrolled in the study with
46 subjects in NCC-treatment group and 29 subjects in control
group.
Clinical Efficacy Assessment
Clinical efficacy was conducted at baseline, weeks 4, 8, and
12 by the investigator who was blinded to the treatment
randomization of the subject. Subjects were instructed to cleanse
their neck, face, and décolletage and remove all makeup at least
30 minutes prior to each scheduled visit. Clinical assessments
and standardized photographs of the neck and décolletage were
taken at each visit. Assessments of efficacy parameters were
conducted at all study visits using a modified Griffiths’ 10-point
grading scale, where 0=none (best possible condition), 1–3=mild,
4–6=moderate, and 7–9=severe (worst condition possible), with
half-point scores assigned as necessary to accurately describe
the skin condition. Crepiness, laxity/sagging, and overall skin
texture were only assessed on the neck and not décolletage.
Efficacy parameters are listed below with description of grade
0 and 9 anchors:
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Clinical Study Design
Study Design
A randomized, double-blind, regimen-controlled study was
conducted to assess the efficacy and tolerability of NCC as a
topical treatment for the neck and décolletage. Criteria for
study participation included female subjects aged 45–70
years, presenting moderate to severe overall skin texture on
the neck and moderate to severe skin tone unevenness on the
décolletage.
Institutional Review Board approval (IntegReview IRB, Austin,
TX) was obtained prior to conduct of any study procedures. The
conduct of the study followed all applicable guidelines for the
protection of human subjects for research as per 21 CFR 50, in
accordance with accepted standards for Good Clinical Practices
(GCP) and International Conference on Harmonization (ICH). All
subjects provided informed consent prior to study participation.

Fine lines/wrinkles: 0=none, 9=numerous, long, deep fine lines/
wrinkles
Coarse lines/wrinkles: 0= none, 9=numerous, long, deep coarse
lines/wrinkles
Crepiness: 0=skin appears smooth with no wrinkles or
“crinkliness”, 9=skin appears thin and easily crinkled when
lightly pinched
Tactile roughness: 0=smooth, even feeling skin texture, 9=rough,
uneven feeling skin texture
Laxity/sagging: 0=firm, dense appearance, no sagging, 9=soft,
droopy appearance, prominent skin folds
Overall skin texture: 0=smooth skin appearance and touch
no roughness, laxity, nor crepey/crinkled appearance,
9=pronounced, extensive visible skin roughness, lines/wrinkles,
laxity and crepey/crinkled appearance
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Hyperpigmentation: 0=even skin color, no observable
hyperpigmentation, 9= significant (severe) hyperpigmented
appearance, involving most of the area, with very strong
intensity
Skin tone evenness: 0=even, healthy skin color, 9=uneven,
extensive discolored appearance (brown and red colors)
Radiance/Luminosity/Brightness: 0=radiant, luminous, or
glowing appearance, 9=full/matte and/or sallow skin appearance
In addition, at weeks 4, 8, and 12, an expert grader assessed
the global improvement in overall skin texture (pronounced,
extensive visible skin roughness, lines/wrinkles, laxity
and crepey/crinkled appearance) on the neck and overall
photodamage on the décolleté using a grading scale, where
1=worse, 2=no improvement, 3=mildly improved, 4=moderately
improved, and 5=markedly improved.
Standardized Photography
Digital images were taken of each subject’s face, neck, and
décolletage (center view, left side, and right side) using
Stephens & Associates’ photo station with a Canon Mark II
7D digital SLR camera (Canon Inc, Tokyo, Japan) with a Canon
EF-S 60 mm f/2.8 macro lens under visible light. Unfiltered fullspectrum (white) light was provided using Profoto D1 (500W)
studio strobes affixed to the photo station. Canon EOS utility
software was used for image overlay to ensure post-baseline
images match baseline images. Prior to photography, subjects
were instructed to remove any jewelry from the area to be
photographed, cleansed their face, and equilibrated in the clinic
for at least 15 minutes.
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calculated for all parameters at each follow-up visit. Comparisons
between treatment groups were calculated for all parameters at
each follow-up visit. All differences are considered statistically
significant at the P≤0.05 level.

RESULTS
In vitro analysis
The efficacy of NCC in supporting skin rejuvenation was
assessed at a molecular biology level using quantitative realtime PCR to provide an early indication of potential activity of the
cosmetic product. Human 3D skin models were irradiated with
ultraviolet (UV) light to mimic extrinsic skin aging prior to the
application of NCC. Gene expression results for UV-irradiated,
non-treated tissues and UV-irradiated, NCC-treated tissues
were calculated as percentage increase compared to non-UVirradiated, non-treated control tissues (set as 0%). Expression
levels of genes encoding collagens (COL1A1, COL3A1, COL6A1,
COL7A1), elastic fiber proteins (ELN, FBN1, FBLN5, MFAP1,
LOXL1), TGFβ1 and decorin (DCN) were assessed (Figure 1A and
1B). Application of NCC resulted in significant upregulation of all
genes tested compared to UV-irradiated, non-treated samples
indicating that NCC stimulates ECM components for dermal
structure improvement that could translate into firmer skin, as
well as improvement of the dermal-epidermal junction (DEJ),
which is important for skin elasticity. Additionally, elastase
activity assays showed that NCC significantly reduced the level
of elastase (an enzyme that breaks down elastin) following
UV irradiation suggesting protection against elastic fiber
degradation (Figure 1C).
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Cutometer Measurements
A single measurement was taken of each subject’s left side
of the neck, in the center (vertically), approximately left of the
laryngeal prominence (“Adam’s apple”) using Cutometer MPA
580 (Courage + Khazaka Electronic GmbH, Köln, Germany) to
measure the viscoelastic properties of the skin. For each subject,
the measured location was marked on a body diagram to ensure
the same site was measured at week 12.
Subject Self-Assessment Questionnaire
Subjects completed a self-assessment questionnaire regarding
various skin parameters and product texture and attributes at
weeks 4, 8, and 12.
Statistical Analysis
Clinical grading scores at weeks 4, 8, and 12 were compared
to baseline scores using Wilcoxon signed-rank test and
comparisons between treatment groups using Wilcoxon rank
sum test. Average percent change from baseline/placebo was

Aging alters essential processes involved in maintaining cellular
proteostasis (protein homeostasis), including the proteasome
and autophagy systems, leading to an accumulation in cellular
debris, protein aggregation, and cellular damage.9 Gene
expression levels of key recycling genes involved in proteasome
activity (POMP, PSMB5, PSMB6)10 and autophagy (ATG5, ATG7,
ATG12, BECN1) along with a heat shock protein that facilitates
and stabilizes proper folding of proteins (HSPA8) were increased
with NCC treatment (Figure 2), indicating stimulation of the
various cellular recycling processes.
Altogether the in vitro pre-clinical data demonstrate the
efficacy of NCC in providing overall skin rejuvenation benefits
by boosting various ECM and DEJ components as well as
supporting systems that help maintain proteostasis.
Clinical Efficacy of NCC
Sixty-nine subjects with Fitzpatrick skin types I–V, completed the
12-week, double-blind, randomized, regimen-controlled study
(NCC- treatment group: n=42, control group: n=27). Overall
results indicate that twice daily topical application of NCC was
effective in improving neck and décolletage skin condition and
firmness.
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FIGURE 1. (A-B) Quantitative real-time PCR analysis of genes encoding
extracellular matrix proteins in UV-irradiated, non-treated (UV)
and UV irradiated, NCC-treated (UV+NCC) human skin models. (C)
Quantification of elastase in non-irradiated, non-treated (CT), UVirradiated, non-treated (UV) and UV irradiated, NCC-treated (UV+NCC)
human skin models

FIGURE 2. Quantitative real-time PCR analysis of genes encoding
proteostasis- and cellular recycling-related proteins in UV-irradiated,
non-treated (UV) and UV irradiated, NCC-treated (UV+NCC) human skin
models.

(A)

(A)

(B)

(B)
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(C)

Statistically significant vs UV, P≤0.01; Student’s t-test.

NCC provided significant improvements in neck laxity/sagging
at 8 weeks with continued improvements through week 12,
compared to control (all P≤0.006; Wilcoxon rank sum test)
and compared to baseline (all P<0.001; Wilcoxon signed rank
test). The control group only showed significance at week 12
compared to baseline in laxity/sagging (P=0.031; Wilcoxon
signed rank test; Figure 3).

NCC also provided significant improvements in fine lines/
wrinkles, tactile roughness, and crepiness at all follow-up visits
and in coarse lines/wrinkles, hyperpigmentation, skin tone
evenness, radiance, and overall skin texture at weeks 8 and 12,
compared to baseline (all P≤0.035; Wilcoxon signed rank test;
Figure 4).
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FIGURE 3. NCC provides significant improvements in neck sagging compared to baseline and to control.

Statistically significant vs baseline, all P≤0.031; Wilcoxon signed rank test, ^Statistically significant vs. control, all P≤0.006; Wilcoxon rank sum
test.

*

FIGURE 4. NCC provides significant improvements in all neck efficacy parameters.
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*

Statistically significant vs baseline, all P≤0.035; Wilcoxon signed rank test.

FIGURE 5. NCC provides significant improvements in all décolletage efficacy parameters.

*

Statistically significant vs baseline, all P≤0.035; Wilcoxon signed rank test.
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FIGURE 6. Improvement in appearance of neck laxity/sagging and crepiness, age 69, standard lighting. (A) baseline, (B) 8 weeks, (C) 12 weeks.

FIGURE 7. Improvement in appearance of neck laxity/sagging and crepiness, age 63, standard lighting. (A) baseline, (B) 4 weeks, (C) 8 weeks.

FIGURE 8. Improvement in appearance of lines/wrinkles, skin tone evenness and crepiness of the décolletage and the neck, age 70, standard
lighting. (A) baseline, (C) 8 weeks, (C) 12 weeks.
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FIGURE 9. Improvement in appearance of skin tone evenness of the décolletage, age 61, standard lighting. (A) baseline, (B) 8 weeks.

FIGURE 10. Cutometer values change compared to baseline of various elasticity parameters at week 12.

*

Statistically significant vs. baseline, all P≤0.035; Wilcoxon signed rank test.
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For the décolletage, NCC provided significant improvements
in fine lines/wrinkles and tactile roughness at all follow-up
visits, and in coarse lines/wrinkles, hyperpigmentation, skin
tone evenness, and radiance at weeks 8 and 12, compared to
baseline (all P≤0.035; Wilcoxon signed rank test; Figure 5).
Investigator’s global improvement assessment showed
significant improvements over control at weeks 8 and 12 in
neck skin laxity/sagging and overall skin texture (including
pronounced, extensive visible skin roughness, lines/wrinkles,
laxity and crepey/crinkled appearance) (P≤0.009; Wilcoxon rank
sum test). Compared to baseline, the NCC-treatment group
showed significant global improvements in overall skin texture
on the neck and in overall photodamage on the décolletage
at all follow-up visits (all P≤0.002; Wilcoxon signed rank test).
Improvements were observed in the control group but did
not reach significance until week 12 for skin texture (P≤0.016;
Wilcoxon signed rank test), and week 8 for overall photodamage
on the décolletage (P≤0.031; Wilcoxon signed rank test).
Representative photographs of treatment responses observed
by investigator and subjects are shown in Figures 6–9.
Three subjects reported potential treatment-related mild/
moderate adverse events (erythema/rash/burning sensation):
two subjects in the NCC-treatment group and one subject in
the control group. The adverse events (AE) all resolved without
sequelae. One of the subjects in the NCC-treatment group
discontinued due to the AE and was not included in the intent
to treat analysis.
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DISCUSSION
The neck is gaining attention as it plays a telling role as an
age indicator, and patients are increasingly seeking treatment
options for a younger-looking neck to achieve an overall more
aesthetically pleasing look.11 Because of differences in structure
and function compared to facial skin, neck skin ages differently
and special considerations should be taken when providing
treatment. Though mostly similar procedural modalities can be
used to treat both neck and facial skin,12 neck skin is not prioritized
in skincare and the limited topical treatment options available
often have little (pre-)clinical data to support anti-aging claims
specific to the signs of skin aging on neck and décolletage.
Utilizing a formulation optimized through pre-clinical research,
the NCC was clinically proven to be effective and well-tolerated
in significantly improving multiple key skin quality parameters
of the neck and décolletage including laxity/sagging, crepiness
and skin tone evenness, supported by blinded investigator
assessments as well as objective cutometer measurements.
It is well established that intrinsic and extrinsic aging lead to
significant degradation of ECM components such as collagen
and elastic fibers. Because of its anatomy, neck skin is more
prone to the degradation of these structural fibers losing
its elasticity faster with age compared to facial skin, which
results in accelerated sagging and deeper wrinkle formation.4
Supporting ECM components production as well as protection
against further degradation while specifically addressing the
dermal elastic fibers and DEJ that play vital roles in maintaining
skin elasticity and firmness13 is required to provide robust
visible neck skin rejuvenation effects. The presented in vitro data
demonstrated that NCC reduces elastase levels and induces
the gene expression of key ECM components including elastin,
fibrillin 1, fibulin 5, microfibrillar-associated protein 1, and lysyl
oxidase-like protein 1 (ELN, FBN1, FBLN5, MFAP1, LOXL-1),
which govern the formation of healthy and functional elastic
fibers. Collagen type VII (COL7A1) forms anchoring filaments in
the basement membrane of the DEJ. Collagens type I and III
(COL1A1 and COL3A1) constitute most of the dermis providing
skin its firmness and strength for a more youthful appearance,
and decorin (DCN) is a proteoglycan that is important for proper
collagen fiber alignment. Collagen type VI (COL6A1) is a major
component of skeletal muscle ECM and thus, is involved in
health and function of muscle fibers.14,15 Supporting COL6A1
expression can be of particular relevance to improving the
overall appearance of aged neck skin since accentuation of
platysma muscle protrusion and platysmal bands on the neck
mid-line could be tied to weakening and loss of tissue and fibers
that connect muscle to the overlying skin.
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Cutometer measurements demonstrated statistically significant
improvements in extensibility (decreased extensibility indicates
reduced ability of skin to be extended or stretched), maximum
recovery area (decreases with increased firmness of the skin),
resiliency, pure elasticity, total recovery (overall elasticity),
and elastic recovery for the NCC-treatment group at week 12
when compared to baseline (all P≤0.035; Wilcoxon signed rank
test; Figure 10). NCC-treatment group showed consistently
greater improvements numerically over control. The control
group showed significant improvements in extensibility and
maximum recovery area at week 12, while biological elasticity
and viscoelastic recovery did not change for either group (Figure
10). Altogether, these results indicate an overall increase in skin
elasticity and firmness.
Subject self-assessment questionnaires support the investigatorobserved improvements in neck and décolletage with a
significant proportion of subjects agreeing that NCC made their
neck look and feel firmer, reduced the appearance of lines and
wrinkles, and improved skin texture at all follow-up visits (all
P≤0.007; binomial test). Furthermore, NCC product attributes
were highly rated by subjects (100% of subjects agreed) for
texture, ease of application, skin absorption, as well as skincare
regimen compatibility and convenience.

The proteasome and autophagy systems are part of the cellular
recycling mechanism that ensures orderly degradation of
damaged, dysfunctional, and misfolded proteins and cellular
components to maintain cellular proteostasis. Aging alters the
activity of these systems leading to accumulation of damaged
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cellular components and an exacerbated intrinsic aging
process.16,17 NCC treatment resulted in upregulation of various
genes related to proteasome assembly and function (POMP,
PSMB5, PSMB6), different stages of autophagy (ATG5, ATG7,
ATG12, BECN1), and protein folding and stabilization (HSPA8)
suggesting that NCC helps maintain proteostasis and mitigate
intrinsic aging processes to support a healthier and more
youthful appearance of the neck and décolletage.
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ABSTRACT
Background: Surgical excision is the paradigm treatment option for non-melanoma skin cancer (NMSC), however intralesional
fluorouracil (IL 5-FU) is an efficacious alternative and superior to other chemotherapy agents in NMSC. Yet, little summative data exists
on the topic.
Objective: To assess the efficacy of IL 5-FU in the treatment of NMSC.
Methods and Materials: A systematic review was performed using PubMed, Embase and Web of Science databases. 19 studies were
included. ANOVA test was used to compare the duration of lesion prior to therapy and resolution time following IL 5-FU treatment. A
two-way proportion test was performed to compare the clearance rate between squamous cell carcinoma (SCC), basal cell carcinoma
(BCC), and keratoacanthoma (KA).
Results: There was no significant difference between the clearance rate of SCC and BCC after IL 5-FU therapy (87 % vs 91.4%,
respectively; P=0.2); however, the clearance rate of both SCC and BCC was significantly greater than that of KA (74.5%; P<0.007); 95%
CI [2.56%–19.1%]. Lesion duration and resolution time did not significantly differ across SCC, BCC, and KA (P>0.3).
Conclusion: While majority of data is derived from individual cases, IL 5-FU achieved higher clearance rate in SCC and BCC groups
than in KA group.
J Drugs Dermatol. 2021;20(2):192-198. doi:10.36849/JDD.2021.5518
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on-melanoma skin cancer (NMSC)
common cancer in the United States, with an
estimated 3 million individuals affected in 2012.1-3
Management strategies for NMSC include electrodessication
& curettage, wide local excision, Mohs micrographic surgery
(MMS).4-8 Surgical excision remains the gold standard, with
MMS offering one the highest cure and lowest recurrence rate. 9

systematic review was performed using
PubMed/Medline, Embase and Web of Science databases. The
search included the following terms: “Keratinocyte Carcinoma”,
“cutaneous, squamous cell” or “Basal cell carcinoma”,
“keratoacanthoma” or “SCC-KA type” or “Bowen’s disease”,
“SCC In Situ” in combination with “Intralesional”, “Intradermal”,
“5-Flurouracil”, “5FU”.

Although cost is not the single factor that determines treatment type, the average cost for treatment with excision and
MMS are $1,222 and $2,085, respectively.10 It is important to
consider alternative therapies that are cost-effective, especially
for patients who are poor surgical candidates.11,12 Non-surgical
treatments commonly used in management of NMSC include
topical imiquimod and topical 5-fluorouracil (5-FU).13 These
agents are effective in the treatment of the superficial variant
of basal cell carinoma (BCC) and have been approved by the
US Food and Drug Administration (FDA).14 Intralesional therapy
using chemotherapeutics such as 5-fluorouracil and bleomycin
have been routinely used to treat NMSC, however, there are no
guidelines for the use of intralesional therapy for NMSC.15,16 In
contrast to MMS, IL 5-FU is an inexpensive regimen; the cost
of a 50 ml vial of IL 5-FU ranges from $19.50–$26.00.16 We performed a systematic review investigating the efficacy of IL 5-FU
as a monotherapy in the treatment of squamous cell carcinoma
(SCC),keratoacanthoma (KA), and BCC.

We used the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.18 Studies were
searched from inception to February 2020.
125 studies were identified using the search terms. Full-text
articles reporting IL 5-FU for the treatment of SCC, BCC and KA
with reported outcome measures were included. There were no
geographical or language restrictions. The following study types
were excluded: 1) studies using oral systemic and/or topical
agents in combination; 2) studies with patients on systemic
chemotherapeutics known to induce keratinocyte carcinomas
(ie, epidermal-growth factor receptor inhibitors); 3) studies that
used adjunct radiotherapy.
125 articles were reviewed by at least two authors (JM, DK)
and were screened by title and abstract; of 125 articles, 28 were
eligible for full text review. 19 studies met the inclusion criteria
and nine studies were excluded.19-27
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FIGURE 1. The Search process is depicted using a flow diagram adapted from the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA).
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The primary outcome measured was the clearance rate of SCC,
KA, and BCC. Additional outcomes measures included were the
duration of lesion prior to therapy, frequency of IL 5-FU injection,
total treatment dose, and resolution time. ANOVA test was used
to compare the lesion duration prior to therapy and resolution
time after IL 5-FU administration, across SCC, KA, and BCC.
A two-way proportion test was used to compare proportions of
clearance rate among the following groups: 1) SCC and BCC, 2)
BCC and KA, and 3) SCC and KA. IBM SPSS Statistics 20.0 was
used for analyses.

RESULTS
A total of 283 patients were identified and treated with IL 5-FU;
66 patients treated for SCC (Table 1), 89 patients treated for KA
(Table 2), and 128 patients treated for BCC (Table 3). Thirteen
studies were original case reports and case series. Four articles
were cohort studies and two articles were designed as open
pilot and randomized controlled (RCT) studies, respectively.

The duration of lesions prior to IL 5-FU treatment and time to
resolution after intralesional therapy did not differ significantly
between SCC, KA and BCC (P>0.3). There was no significant
difference between the clearance rate of SCC and BCC after IL
5-FU therapy (87 % vs 91.4%, respectively; P=0.2); however, the
clearance rate of both SCC and BCC was significantly greater
than that of KA (74.5%; P<0.007); 95% CI [2.56%–19.1%].
The mean clearance rate for SCC was 87% (Table 1) with an
average resolution time of 9.6 weeks with an average follow-up
rate of 6.28 months. Cutaneous SCC ranged from 0.35–7.5cm in
size with average lesion duration of 16 weeks. A single study
used a gel formulation of IL 5-FU with a concentration of 30
mg/ml; the remaining five studies used a standard IL 5-FU
concentration (50 mg/ml) with an average treatment dose of
37.6 ml.
Confirmatory biopsy was performed in all cases. Of the 232
treated SCC lesions, 23 were diagnosed histologically as
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TABLE 1.
Intralesional Use of 5-FU For the treatment of Squamous Cell Carcinoma (SCC)

Location

Histological
Dx prior
to treatment

Injection
frequency

Injections
(total)

Total
treatment
dose (ml)

Clearance
rate f/up
(ms)

Resolution
time
(weeks)

Recurrence
(%)

Race

Male
(%)

Lesion
size
(cm)

3(86)

W

1
(33)

1-1.5

8

Leg
Forearm
Shin

Y

Q week

8

10.5

6/7 (85.6%)/
10.4 months

16

1/6
(16.6%)

Hamad
et al40
(2009)

37(70.5)

NR

24
(65)

2

NR

Face
Neck
Arms

Y

NR

NR

NR

(166/194)
85.56%/NR

NR

NR

Kraus
et al41
(1998)

23(67.6)

NR

19
(82)

0.35-7.50

24

Head
neck>
arms>
trunk

Y

Q week

131

131*

22/23
(96.5%)/
1 month

16

0

Mackey
et al42
(2018)

1(86)

NR

0

1

NR

NR

Y

Q week

6

21.6

6/6 (100%)
3 months

6

0

Morse
et al43
(2003)

1(54)

B

0

3.3 x2.8

16

Face

Y

Q week

8

12.8

(1/1) 100%
5 months

8

0

Reisinger
et al44
(2011)

1(53)

W

1
(100%)

2.5x3.8

16

Right
thumb

Y

Q week

6

12

1/1 (100%)
12 months

2

0

Mean

11(69.9)

80%
(W)

45
(68)

0.35- 7.5

16

--

100 %

Q week

31.8

37.6

87.0 %

9.6

0.5

Studies

Patients
(age)

Dando
et al39
(2020)

5FU concentration: 30 mg/ml.
Abbreviations: Q week (every week); NR: Not reported

*

Lesion
duration
(weeks)
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superficial SCC; eight were identified clinically and histologically
as invasive SCC, three developed at sites of previous SCC
excision.39,44 Of the eight invasive SCC, seven resolved with IL
5-FU monotherapy. Lesion resolution was assessed histologically
in four studies.41-44 The remaining two studies demonstrated
SCC resolution with a combination of clinical and histological
clearance.39,40 One (1/232) of the SCC lesions recurred following
IL 5-FU therapy with a mean recurrence rate of 0.5%. In the
study by Hamad et al, the authors demonstrated that SCC in
situ had a higher clearance rate than poorly differentiated SCC
(92% vs 50%).40
For KA, 232 lesions were treated with IL 5-FU with a concentration
of 50mg/ml and a mean dose of 39.6 ml. Of these lesions, 136
were defined as eruptive squamous atypia (ESA) which includes
lesions also known as eruptive KA. Patients with focal ESA had
a better response rate than patients with diffuse ESA lesions
(22/24, 91% vs 57/112, 53%).37 The overall clearance rate for KA
was 74.5 % with an average resolution time of 7.3 weeks; the
mean follow-up rate was 15.75 months (Table 2). The size of KA
ranged from 0.4-6 cm with an average lesion duration of 17.8
weeks. Out of 232 KA lesions, 57 (24.5%) were biopsied prior
starting therapy. Lesion resolution was assessed clinically while

biopsy was performed for persistent lesions following IL 5-FU.
Two (2/173) of the KA lesions recurred in the post-treatment
period.
For BCC lesions, the mean clearance rate was 91.4% with an
average resolution time of 12 weeks. The average size of BCCs
treated ranged from 0.5–2.9 cm with lesion duration ranging
between 3–12 months. The follow-up period was 10.75 months
(Table 3). All lesions were diagnosed histologically as BCC and
used concentrations ranging between (30-50) mg/ml with mean
treatment dose of 48.1 ml. Of 140 biopsied BCC lesions, the
majority were either nodular BCC (84/140) or superficial BCC
(38/140).46 Avant et al, successfully treated 21 BCC lesions that
were characterized as recurrent and multifocal. Of the 21treated
BCC lesions, three were specifically identified as infiltrative BCC
subtype.45 No significant difference was noted between the
clearance rate of superficial and nodular BCC (92% vs 91%).39,44
In all cases, tumor resolution was confirmed by biopsy and
there were no signs of recurrence during the follow-up period.
Commonly cited reasons for using IL 5-FU in the management of
NMSC are medical comorbidities, multiple lesions, poor wound
healing, and a patient’s preference for non-surgical procedure.
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TABLE 2.
Intralesional Use of 5-FU for the treatment of Keratoacanthoma (KA)

Location

Histological
Dx prior
to treatment

Injection
frequency

Injections
(total)

Total
treatment
dose (ml)

Clearance
rate f/up
(ms)

Resolution
time
(weeks)

Recurrence
(%)

16

Lower
eyelid

N

Q week

2

0.75

100% (1/1)/
9

4

0

7.5x3.5

48

Left
anterior
knee

Y (n=1)

Q 3 weeks

2

1.6

100% (1/1)/
24

4

0

0.4x1.1

6

Arms
and
hands

Y (n=2)

Q week

98

14.7

14/14(100%)/
12

20

0

Y (n=41)

1-2
Weekly

3

10.25

40/41(97.5%)/
10

3.4

2 (5%)

Race

Male
(%)

Lesion
size
(cm)

Lesion
duration
(weeks)

1(62)

W

1
(100)

.4x.3

Dominiak
et al29

1(71)

W

1
(100)

Eubanks
et al30
(1982)

1(61)

W

1
(100)

Studies

Patients
(age)

Bergin
et al
(1986)28

Goette
et al31
(1980)

30(61.5)

W

NR

0.8-2.5

2-4

Face/
neck
Arms/
Shin

Leonard
et al32
(2006)

1(36)

W

0

4x4

19

Nose

Y (n=1)

1-2 week
interval

8

NR

1/1(100%)/
9

14

0

Hadley
et al33
(2009)

1(67)

W

1

5-10

16

Surgical scar
forearm

Y (n=2)

Q week

24

12

(2/2)/100%

12.5

0

Kurtis
et al34
(1980)

3(58)

W

3
(100)

1.03

52

Odom
et al35
(1978)

14(64.4)

W

8
(57)

NR

5

Parker
et al36
(1986)

5(45.2)

W

5
(100)

1.6-6.0

3-16
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Face

Y (n=3)

Q week

25

21.25

(3/3)100%/
NR

3.5

0

Face,
arms,
ears

Y (n=1)

Q week

54

18.9

25/26(96%)/
6-12

3.7

0

Face

Y (n=5)

Q2 week

30

5/5(100 %)/
30

10

0

60

272

79/136(58.1%)/
24

3

0

2/2 (100%)/
NR

2

0

7.3

1.15

16

Q3 week
Que
et al37
(2019)

30(74)

W

9
(30)

0.7

11

Arms
>legs

N

Klein
et al38
(1962)

2(--)

NR

2
(100)

---

NR

Ear/
Alar

Y (n=1)

Twice
to every
other day

41

4.1

Mean

7.9(64.4)

98.8%
(W)

29
(51)

0.4-10

17.8

--

24.5%

Q-Q3
Week

31

38.5

Abbreviations: Q2 (every 2 weeks); Dx: Diagnosis

Twice
dailyevery
other day

74.5%
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TABLE 3.
Intralesional Use of 5-FU For the Treatment of Basal Cell Carcinoma (BCC)

Location

Histological
Dx prior to
treatment

Injection
frequency

Injections
(total)

Total
treatment
dose (ml)

Clearance
rate f/up
(ms)

Resolution
time
(weeks)

Recurrence
(%)

Monthsyears

Inner
canthus;
nose,
forehead

Y

Biweekly

63

94.5

21/21 (100%)/
18 mo.

12

0

1.0-2.9

3-12
months

scalp,
nose

Y

Weekly

12

24.5

2/3 (67%)/
NR

NR

0

97(80)

0.5-2.25

6-12
months

trunks>
arms>
head
>neck

Y

Once to
3x/week

675

25.3*

105/116
(91%)/
3 mo.

12

0

102(88)

0.5-2.9

3-12

--

100%

Q week

250

144.3

91.4%

12

0

Race

Male
(%)

Lesion
size
(cm)

Lesion
duration
(weeks)

4(69)

W

3(75)

NR

Kurtis
et al34
(1980)

2(53)

NR

2(100)

Miller
et al46
(1997)

122(61)

NR

Mean

42(61.2)

--

Studies

Patients
(age)

Avant
et al45
(1976)

5FU concentration of 30mg/ml

*

Additional scenarios in which IL 5-FU was utilized include
treatment failures, recurrence, and lesions in cosmetically
sensitive areas that are difficult to treat with surgery.

0.5% for SCC; 0% for BCC). In all cases, patients were monitored
from 1–45 months for signs of recurrence, which suggests a
possible long-term efficacy with the use of IL 5-FU.

No systemic adverse effects were reported. One patient
experienced transient alopecia in an area of scalp directly
treated with IL 5-FU.41 Local side effects reported in the studies
were burning pain, erythema, ulceration, dyspigmentation and
tenderness, which were localized and self-limited.37

While the clearance rate of KA was previously documented to
be around 96%, our data suggests that not all KA lesions are
responsive to IL 5-FU monotherapy.37 This was highlighted in
a study by Que et al, where 53% (57/112) of diffuse-ESA lesions
cleared with IL 5-FU monotherapy; the remaining lesions
achieved complete clearance in combination with topical 5-FU,
corticosteroids, and cryotherapy.37 Eruptive squamous atypia
(ESA), is a clinical classification that includes eruptive KA or
conditions with pseudoepitheliomatous hyperplasia, such as
hypertrophic lichen planus.37 Eruptive KA has been recognized
as a reactive process of hyperproliferation. Trauma, injury and
immune dysfunction are known risk factors that can precipitate
the formation of new lesions. This creates a therapeutic
challenge, as surgery may be the source of koebnerization,
and dermatologists may therefore strongly consider IL 5FU
for treatment.51,53 Que et al, found that there was a significant
reduction in the number of surgical excisions performed on ESA
lesions following IL 5-FU therapy.37 This illustrates the central
role for the management of ESA lesions with a non-surgical
approach.
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Several studies reported patients’ race; of those studies, one
well-differentiated SCC of the face was reported in an AfricanAmerican patient that clinically and histologically resolved with
IL-5 FU.43

DISCUSSION
IL 5-FU has historically been used in topical and intralesional
forms to treat NMSC. Intradermal use of 5-FU may provide a
higher drug and metabolite concentration than topical use and
avoids the need for home-treatment.47 In this systematic review,
IL 5-FU demonstrated efficacy in the treatment of NMSC with
a high clearance rate in both SCC and BCC groups, and a lower
clearance rate in the KA group.
Although the majority of treated BCC lesions were less
aggressive histologic variants (superficial, nodular), IL 5-FU
(50 mg/ml) was shown to be effective in the treatment of large,
recurrent or multifocal tumors in cosmetically sensitive areas
such as the face.45 Similarly, several publications reported
successful treatment of invasive SCC with IL 5-FU.39,44
Despite the variability in the clearance rate among SCC (87%), KA
(74.5%), and BCC (91.4%), the recurrence rate was consistently
low across all three types of skin cancer lesions (1.15% for KA;

Even though KA group has demonstrated a shorter resolution
period (7.3 weeks) than SCC (9.6 weeks) and BCC (12 weeks)
groups, this difference was not statistically significant (P>0.3).
The resolution time from our summarized studies approximates
the reported resolution time following surgical excision, which
ranges from 1–2 months.49
In addition to the self-limited and localized adverse reactions
documented in this review, IL 5-FU has been shown to offer
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satisfying cosmetic results with little to no scarring. This is
highlighted in cases where large lesions located in sensitive
areas, including the face and thumb, resolved without any
disfigurement.31,43,46
Limitations of this systematic review include lack of sufficient
randomized clinical trial, heterogeneity in terms of methods,
design and quality of studies; majority of data is derived from
case reports and case series. KA can exhibit regression with an
average time of 27 weeks, which makes it difficult to assess the
extent by which this mechanism contributes to KA clearance in
the studies included. Additionally, only 24.5% of the KA lesions
were biopsy-proven across the studies included. Selection bias
is also a limitation frequently seen in case series. Failure to
report unsuccessful outcomes is likely; this may overestimate
the clearance rate of skin cancer lesions. Variability in follow-up
periods makes it challenging to support the long-term efficacy
of IL 5-FU. Additionally, certain studies used a propriety 5-FU
gel, which is mixed with epinephrine and bovine collagen.
This formulation is not commercially available which makes it
difficult to replicate these results in a dermatology clinic.41,46

CONCLUSION

J.Maghfour,D. Kuraitis, A. Murina
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In summary, this review highlights the potential utility of IL 5-FU
for the treatment of NMSC, which appears to be particularly
suitable in patients with a history of multiple tumors refractory
to standard therapy, patients with multiple comorbidities and
for lesions located in cosmetically sensitive areas. However,
robust clinical studies are needed to further assess the efficacy
and safety of IL 5-FU for the treatment of NMSC.
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ABSTRACT
Background: Epidermal inclusion cysts (EIC) are one of the most common forms of cysts found on and/or underneath the skin. Inflamed EICs typically show signs and symptoms such as pain and erythema, mimicking cutaneous abscess. However, prior studies
have demonstrated at least 20% of lesions are culture negative.
Objective: To determine the rate of culture positivity in mild inflamed epidermal inclusion cysts, in particular to identify whether empiric
antibiotics are warranted.
Methods: In a retrospective chart review 76 cases of inflamed EIC that were mild (lacking systemic symptoms) were analyzed who
presented to the department of dermatology at Mount Sinai between 2016–2019.
Results: Of cultures taken from inflamed cysts, 47% resulted in no bacterial growth or growth of normal flora, 38.4% resulted in
growth of aerobic bacteria with methicillin-resistant Staphylococcus aureus (8%), Staphylococcus lugdunensis (5%), and methicillinsensitive Staphylococcus aureus (13%) predominating, and 9.3% resulting in growth of anaerobic bacteria with Finegoldia magna, Peptostreptococcus, and Cutibacterium acnes presenting. Review of prescribed treatment regimens often involved antibiotic medication,
despite a high prevalence of negative culture.
Conclusions: Almost half of cases of mild inflamed EIC (lacking systemic symptoms) cultured will not grow pathogenic bacteria, therefore incision and drainage with culture and appropriate therapy is a viable therapeutic option in uncomplicated inflamed EIC lesions. In
this way, over prescription of antibiotics can be minimized.
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INTRODUCTION

E

pidermal inclusion cyst (EIC) is one of the most commonly
acquired skin cysts. It originates from the proliferation
of epidermal cells that lost connection to the surface,
forming a closed sac with a definite wall. EIC can be found in
any area of the body, typically presenting as nodules under the
skin, along with a visible central punctum. EIC may become
enlarged, inflamed, infected, or remain stable; however, there
are no factors that reliably predict whether the cyst will become
inflamed or not. If inflammation does occur, the cyst becomes
symptomatic, typically red and painful, mimicking active
abscess infection. It may rupture spontaneously or may require
surgical drainage followed by a course of systemic antibiotics.
The source of infection usually comes from normal skin flora
organisms, colonized bacteria or other potential pathogens.1

Overprescribing of antibiotics in dermatology is a timely topic.
A recent article has highlighted 35.4% rise in the usage of shortterm antibiotics for cysts between 2008 and 2016, despite an
overall reduction in antibiotic usage, supporting the need for
improved antibiotic prescribing in the setting of cysts.2 The

aim of this study was to determine whether bacterial infection
plays a significant role in inflamed EIC, and evaluate treatment
regimens utilized.

METHODS
After institutional review board exception, researchers compiled
and recorded data on patients who presented with inflamed
EIC(s) to the Department of Dermatology at Mount Sinai.
Inflamed EIC was defined as a mobile cyst that was surrounded
by erythema and contained a localized collection of purulent
material. Patients with systemic symptoms such as fever or
malaise were excluded from review. The inclusion criteria
for chart review were dermatologic evaluation, presence of a
clinically diagnosed EIC and performance of bacterial culture
on the contents of the diagnosed EIC. One hundred-six patients
with EIC were identified but only 76 patients met study criteria.
The researcher(s) recorded patient age, sex or gender, location
of the cultured EIC including laterality, comorbidities, culture
results and type (aerobic, anaerobic, or both), and the courses
of treatment (including incision and drainage, intralesional
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TABLE 2.

Identified Bacterial Isolates in the Inflamed Epidermal Inclusion
Cysts (53% of EIC lesions had culture growth)
Organism

H. Meister, M. Taliercio, N. Shihab

Cases

Aerobes
Gram positive bacteria

Therapeutics of Inflamed EIC Lesions (Total n=76 lesions)
Treatment
Antibiotic
Doxycycline

Prescription
Recurrence
4

Staphylococcus Aureus (non-MRSA)

10

coupled with other therapies

Staphylococcus Lugdunensis

4

Mupirocin/Bactroban Ointment

3

Methicillin-Resistant Staphylococcus Aureus

6

coupled with other therapies

21

Staphylococcus Capitis

1

Group B Streptococcus (Beta-hemolytic)

1

Viridans Group Streptococci

1

Clindamycin gel

1

coupled with other therapies

4

Pseudomonas Aeruginosa

1

Clindamycin oral (not coupled)

1

Enterococcus Faecalis

3

Minocycline/Solodyn/Minocyl

7

Serratia Marsescens

1

coupled with other therapies

9

Proteus Mirabilis

2

Amoxicillin-Clavulanate

Klebsiella Oxytoca

1

Non-Antibiotic

E. Coli

1

Hydrogen Peroxide (only coupled)

2

Pantoea agglomerans

1

Incision & Drainage (Lido-Epi-Tetracaine included)

3

Gram negative bacteria

Anaerobic
3

Peptostreptococcus (presumptive ID)

2

Cutlibacterium acnes

3

No Bacterial Growth
Normal Flora
Total: *10 cultures were taken dually, their results
are included in the numbers above

coupled with other therapies

coupled with other therapies

Finegoldia Magna

Normal Results

Cephalexin

Chlorhexidine Wash
coupled with other therapies
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Resolved by self
27
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triamcinolone acetonide, topical anti-infective agents, and oral
antibiotics). There were 76 patients from 2016-2019 identified
as meeting the criteria required for consideration in the study.
No patient reported fever or systemic symptoms. Culture
results were identified and sectioned based on the type of
bacteria cultured. Courses of treatment were broken down
by whether they were antibiotic or non-antibiotic, topical,
systemic, intralesional, or surgical (incision and drainage and/
or excision), along with whether they were coupled with other
therapies at the time of prescription.

RESULTS
As reflected in Table 1, of the 76 patients with cultures taken of
their EIC contents, 36 patients had normal cultures (47%), of
whom 19 (25%) had no growth and 17 had growth of normal
flora (22%).2 41 positive cultures were identified, including
10 (13%) that grew methicillin-sensitive S. Aureus (MSSA), 6
(8%) that grew methicillin-resistant S. Aureus (MRSA), and
4 (5%) that grew S. Lugdunensis. Finegoldia magna was the
most prevalent anaerobic organism found, comprising 3

Referred to Plastic Surgeon for Excision

21

0
4

1

22
1
6
1
2

(4%) of 76 cases. Three (4%) patients were culture positive for
Cutibacterium acnes and 1 (1%) for Peptostreptococcus, as
would be noted in acne and hidradenitis suppurativa lesions.

As shown in Table 2, treatments prescribed included oral
antibiotics: doxycycline (n=25), minocycline (n=13), cephalexin
(n=7), amoxicillin-clavulanate (n=2), clindamycin (n=1), and
cefdinir (n=1). Twenty-six patients were not initially treated with
antibiotics (n=26); eight of these cases turned out to be culture
positive lesions (2 Staphylococcus aureus light/scant growth,
2 Peptostreptococcus, 1 Staphylococcus aureus with heavy
growth, 1 Staphylococcus capitis, 1 Proteus mirabilis, and 1
Strep viridans), by using intralesional triamcinolone acetonide
(n=4), incision and drainage (n=6), mupirocin (n=5), and
clorhexidine wash (n=1). Four patients required the addition of
an oral antibiotic (4 of 41; 10%) based on the bacterial isolates,
ie, 50% of the untreated culture positive (4 of 8 cases). Five
cases had recurrent symptoms after treatment and 4 were
referred for excision. Overall, 16 patients received intralesional
triamcinolone acetonide, 25 patients had incision and
drainage, 30 received topical therapy (mupirocin, retapamulin
or chlorhexidine wash). In the group of 76, only two cases
resolved by themselves without prescription or therapies.
EIC locations included intertriginous locations (n=19; groin,
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n=11, axilla, n= 8), back (n=18), upper extremity (n=6), buttocks
(n=6), chest (n=6), lower extremity (n=5), neck (n=5), face (n=5),
scalp (n=5); a few patients were noted to have multiple cysts
simultaneously, explaining the overlap of location.

DISCUSSION
We have studied the results of inflamed EIC cultures in the
population at our department to understand how often bacterial
infection plays a role in the inflammatory process, and which
are the most common infectious agents. A significant portion of
cultures revealed bacterial infections of a broad range, however
we found that 47% of the cultures revealed no bacterial growth
or normal bacterial flora.
In comparison to inflamed EIC lesions in our study, Kuniyuki
described 21% having no pathogenic bacterial growth. In our
study, the most prevalent cultured bacteria, methicillin sensitive
S. Aureus (MSSA), was relatively common; but this bacteria was
not exceptionally prevalent in other studies.3 In a similar study
from 2008, the most prevalent aerobe found was Coagulasenegative Staphylococcus (lugdunensis and epidermidis),3,4 yet
in our patient population, only 4 cultures reported this result.
S. Aureus was common in our patient group, a result found
in some studies but not realized in others.4,5,6 There were no
anaerobes found to be more prevalent than others, but overall
appearing nearly equal in prevalence to other studies.4,5 The lab
grew out anaerobic bacteria in 24% (n=18) of EIC’s were found
on the back, with 15% (n=11) found on the groin.

H. Meister, M. Taliercio, N. Shihab

not all courses of treatment recorded in our patients were
antibiotics, both prescribed singularly and dually with other
therapies, the overwhelming majority of treatments prescribed
in various series were antibiotics.8.9 By prescribing only when
sufficient warrant for prescription of an antibiotic exists,
particularly in the case of bacterial infections, there are many
suggested benefits including reducing the chances of increasing
bacterial resistances, such as MRSA, as well as improving the
health outcomes of the patient, including the reduction of side
effects from antimicrobial therapy.10,11
Current guidelines from the Infectious Diseases Society of
America released in 2014 recommend incision and drainage for
all purulent lesions, with the addition of culture and sensitivity
and empiric antibiotics or defined antibiotics in moderate
(purulent infection with systemic signs of infection) to severe
cases (patients who have failed incision and drainage plus oral
antibiotics, with systemic signs of infection such as tachycardia
and elevated temperature or abnormal white blood cell count,
or the immunocompromised).11 A recent multi-center, placebocontrolled trial of therapies for small abscesses randomized
incision and drainage alone (placebo) against incision and
drainage plus either trimethoprim-sulfamethoxazole or
clindamycin in the setting of six urban urgicare or emergency
departments. This study demonstrated benefit of clindamycin
and trimethoprim-sulfamethoxazole with incision and drainage
over placebo in Staphylococcus aureus positive lesions (67% of
the cases). “The cure rates among participants with an abscess
that did not grow S. aureus in culture were similar for all treatment
groups in the intention-to-treat population and the population
that could be evaluated (P=0.99 for all comparisons)”13 While
Emergency Departments deal with abscesses, not necessarily
cysts that develop erythema and other signs of inflammation,
our series and previously reported cases, in the mild EIC with
noted purulence, the dermatologist may perform incision and
drainage with associated culture and sensitivity, and prescribing
based on the results. Where empiric therapy is chosen,
doxycycline is supported as first line therapy from our cases,
however, the recent literature from emergency care supports
oral clindamycin or oral trimethoprim-sulfamethoxazole therapy
with incision and drainage over incision and drainage alone,
with increased risk of side effects with both active agents.
Usage for 5–10 days can be chosen depending on severity and
response to therapy.13
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Methicillin resistance was present in only 8 of 21 Staphylococcus
aureus isolates. Furthermore, 47% of inflamed EIC lesions grew
no pathogenic bacteria. Additionally, of the EIC lesions initially
not treated systemically with antibiotics, only half later required
therapy. Therefore, it appears that in our region, incision
and drainage, followed by culture, and antibiotic therapy
only in response to positive cultures is a regimen supported
by the data. The clearance of symptoms in some patients
with positive cultures without oral antibiotics suggests that
immunocompetent individuals may improve with conservative
therapy half of the time. This is similar to historic data from
Diven et al who reported only 108 of 192 cultured lesions were
positive for bacteria.5 In the setting of hidradenitis suppurativa,
one case has supported lesion formation with friction. In the
setting of culture positive for Cutibacterium acnes, we believe
that inflammation may be triggered similar to acne lesions.7
The mechanism by which inflammation in cysts is triggered is
unclear, however, histopathology of lesions supports foreign
body reaction to cyst contents.8
Our work, though smaller than other studies, reaffirms concerns
of overprescribing of oral antibiotics in cutaneous abscesses.2
The issue of antibiotic resistance should be kept in mind when
prescribing an antibiotic of any nature, topical or oral. While

CONCLUSIONS
In the dermatology outpatient office, inflamed epidermal
inclusion cysts may not grow bacteria on culture in almost half of
cases. Furthermore, bacteria that do grow can vary extensively
and may favor Methicillin-sensitive staphylococcus aureus as
it does in our institution, therefore incision and drainage with
culture and therapy appropriate to the patient is ideal in mild EIC
lesions to reduce overprescribing of antibiotics.
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ABSTRACT
Background: Intense Pulsed Light (IPL) is a non-coherent polychromatic broadband filtered flashlamp that emits light in the spectrum
of approximately 400–1200 nm. Its effects on photorejuvenation are well documented. The goal of this study is to help practitioners
better conceptualize and fine tune IPL device settings in order to produce the most effective and safest clinical outcome.
Materials/Methods: This was a prospective study testing several filters (515 nm; 560 nm; 590 nm and 530–650; 900–1200 nm
vascular filter), fluences, pulse durations, and pulse numbers (ie, multiple sequence pulsing or MSP) with a new IPL system.
Results: Post-procedure erythema response was more pronounced with increasing fluence, decreasing wavelength, fewer pulses
and shorter pulse duration. The exception was the 515 nm filter with regard to pulse duration, which was observed to have a more
pronounced response with longer pulse durations. The overall clinical outcome at the 4-week follow-up visit demonstrated greatest
improvement in erythema and pigmentation using the 515 nm filter on a Fitzpatrick Skin Type III individual.
Conclusion: Greatest clinical endpoint response at 4-week follow-up was observed with more robust initial responses. This was most
apparent at higher fluence levels and fewer pulse counts. However, when the IPL is pushed to aggressive parameters, there is risk of
hypopigmentation and hair loss as seen in this case study. Skin type is an important consideration when using IPL and MSP adds to
its safety profile.
J Drugs Dermatol. 2021;20(2):203-207. doi:10.36849/JDD.2020.5638

INTRODUCTION

I
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ntense Pulsed Light (IPL) is a non-coherent polychromatic
broadband filtered flashlamp that emits light in the spectrum
of approximately 400–1200nm. Cut-off filters are placed
over the window of an optical treatment head or embedded
into a quartz or sapphire light guide to block wavelengths lower
than the filter. Cut-off filters allow for preferential selection
of various chromophores including melanin (400–755 nm),
oxyhemoglobin (600–630 nm; peaks 418, 542, and 577 nm) and
deoxyhemoglobin (600–750 nm). They can also be selected to
adjust for both depth of penetration and different skin types.

Originally developed to treat leg telangiectasias,1 IPLs soon
found other applications including other types of vascular
lesions, hair removal, destruction of benign pigmented lesions,
and overall photorejuvenation.2-10 One of the main advantages
of the IPL is its ability to simultaneously treat both benign
pigmented lesions such as solar lentigines and ephelides, as
well as vascular lesions such as telangiectasia and erythema
with minimal to no patient downtime. In addition, histologic
analysis of the papillary and reticular dermis has shown that
dermal heat produced from IPL treatments induce new collagen
production.11-14 This may account for the improved skin texture,
fine wrinkles and pore size.15 The combination of beneficial
effects has been termed “photorejuvenation”.16,17

IPLs typically feature integrated cooling via filtered cooling
crystals.14 A thin layer of chilled transparent water-based gel is
applied to the skin for optical coupling with the crystal, allowing
for optimal transmission of light by decreasing the refractive
index of light to the skin. Cold-air cooling can also be applied
during the treatment to enhance patient comfort. Studies have
demonstrated increased thermal protection of the epidermis,
allowing use of higher fluence parameters (15–30%) while
reducing side effects.18
Numerous IPL devices exist in the current marketplace, and
each has a unique set of parameters; thus, the efficacy and
safety profile may not be reproducible between devices. In
general Fitzpatrick skin types I–III can be safely treated with a
560 nm filter while skin types IV–V are often treated with longer
wavelength filters. Correction of red vascular lesions and
erythema where oxygenated hemoglobin predominates can be
achieved by using 515–590 nm cut-off filters while blue vascular
lesions or purpuric patches where deoxygenated hemoglobin
predominates are better targeted with filters of 590 or higher.
IPLs emit pulse durations in the millisecond range, which is
longer than the thermal relaxation time (TRT) of melanosomes
(TRT is ~200–400 nanoseconds). However, reports have
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demonstrated 50%–100% improvement in benign pigmented
lesions (ie, solar lentigines and ephelides) after 1–3 treatment
sessions. For a typical vessel 0.1–0.3 mm in diameter, the
TRT is approximately 4–10 ms, respectively. The epidermis
is approximately 0.1 mm thick with a TRT of approximately
4ms. Therefore, vessels greater than 0.3 mm in diameter cool
more slowly than epidermal cells with a single pulse. Multiple
sequential pulsing (MSP), a feature of the Stellar M22 Universal
IPL (Lumenis, Yokneam, Israel), allows for successive heating of
targeted chromophores with adequate cooling time delays for
the epidermis and surrounding structures effectively treating
larger targets safely. MSP should be spaced 10 ms or greater
to allow for epidermal cooling. Generally, lighter skin types can
be treated with a 10ms delay between pulses, while darker skin
types and skin types with hyperreactive melanocytes (eg, Asian
skin) can be treated with a 30–40 ms pulse delay.
Clinical endpoints when treating conditions such as rosacea,
melasma, poikiloderma of Civatte and benign pigmented
lesions (ie, lentigines and ephelides) is mild to moderate
erythema with some mild graying of the pigmented lesions.
Vasospasm or coagulation of the vessel is the endpoint when
treating facial, truncal and leg telangiectasias. Performing a
test spot and observing tissue response after a few minutes is
advised before proceeding further with treatment. If unsure of
the cutaneous response or when treating lesions with a dense
amount of chromophore, a test spot starting at low fluence with
double or triple pulsing may be performed with evaluation at
1–2 weeks.

M.B. Lipp, K. Angra, D.C. Wu, M.P. Goldman

and 56 J/cm2, respectively. Multiple sequential pulsing (MSP)
allows the fluence chosen to be delivered within 1–3 pulses and
pulse durations ranging from 3–20 ms in total.
Treatment
The treatment area was cleansed with 4% chlorhexidine
solution and then baseline standardized digital photography
was captured (Canon Rebel SL2, Canon USA Inc., Melville
NY). No topical numbing was used so as to not interfere with
target chromophores (ie, melanin vs. hemoglobin). A 4x3 grid
was marked out on a 65-year-old male, Fitzpatrick skin type III
(Figure 1). Four (4) filters (515 nm, 560 nm, 590 nm, 530–650
nm, and 900–1200 nm vascular filter) were marked out in
columns across the back and 3 pulse durations (4 ms, 6 ms and
10 ms) were marked out in rows inferiorly. The one exception
was a 6.5 ms triple pulse in the most inferior micro row due
to the max pulse duration of the MSP technology limitation
of 20 ms in total. Each micro column increased in fluence
across and each micro-row increased in number of pulses
(ie, 1–3) inferiorly (Table 1). The IPL device was technically
limited to lower fluence levels for single pulse mode at 4.0
ms pulse duration for all of the investigated filters. Similarly,
it was limited to lower fluence levels for single pulse mode at
6.0 ms pulse duration for the vascular filter. Adverse events
were monitored, and standardized digital photography was
captured immediately after treatment, 4-hours post treatment,
24 hours post-treatment, 1-week post-treatment, 2-weeks posttreatment, and 4-weeks post-treatment.
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In this clinical study, we report the safety, efficacy and tolerability
of the newest generation (6th generation) of an IPL system with
MSP (Stellar M22 Universal IPL, Lumenis, Yokneam, Israel),
using several of its filters with a variety of parameters (ie,
fluence, pulse duration, number of pulses).

MATERIALS AND METHODS
This was a prospective study testing several filters (515 nm;
560 nm; 590 nm and 530–650; 900–1200 nm vascular filter),
fluences, pulse durations and pulse numbers (ie, multiple
sequence pulsing or MSP) with the newest generation IPL
system (Stellar M22 Universal IPL, Lumenis, Yokneam, Israel)
on a single subject.
Test Device
The IPL system emits a spectrum of light (400–1200 nm) with
9 different filters. These include changeable filters for “Acne”
(400–600 nm and 800–1200 nm) and “Vascular” (530–650 nm
and 900–1200 nm) lesions, as well as 515 nm; 560 nm; 590
nm; 615 nm; 640 nm; 695 nm; 755 nm filters using a single
handpiece. There are 3 available continuous contact cooling
sapphire crystals (8x15 mm, 15x35 mm, and 6 mm round)
capable of delivering a max fluences of 35 J/cm2, 35 J/cm2

RESULTS

Observational Analysis
Standardized digital photography was obtained at baseline
(Figure 1A), immediately post-procedure, 4 hours postprocedure, 24 hours post-procedure, 1-week post-procedure,
2-weeks post-procedure, and 4-weeks post-procedure.
The immediate post-procedure erythema response was more
pronounced with increasing fluence, decreasing wavelength,
fewer pulses, and shorter pulse duration. The exception was
the 515 nm filter with regard to pulse duration, which was
observed to have a more pronounced response with longer
pulse durations. The vascular filter had a relatively more robust
erythema response compared to the 590 nm filter, which
was comparable to the 560 nm filter. More robust erythema
responses were observed with subtle darkening of lentigos
(Figure 1B).
The 4-hour post-procedure photos demonstrated the same
overall trend. However, the erythema response was overall
more pronounced and deeper red in color. Darkening of the
lentigos were also present in the treated squares with exuberant
erythema response (Figure 1C).
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TABLE 1.
Treatment Grid
Pulse
Number

515 nm

560 nm

Vascular
(530-650 nm & 900-1200 nm)

590 nm

I
(4 ms)

10
J/cm2

13
J/cm2

15
J/cm2

10
J/cm2

12
J/cm2

14
J/cm2

10
J/cm2

11
J/cm2

12
J/cm2

10
J/cm2

11
J/cm2

13
J/cm2

II
(4 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

III
(4 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

Pulse
Number

515 nm

560 nm

Vascular
(530-650 nm & 900-1200 nm)

590 nm

I
(6 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

13
J/cm2

15
J/cm2

17
J/cm2

II
(6 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

III
(6 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

Pulse
Number

515 nm

560 nm

Vascular
(530-650 nm & 900-1200 nm)

590 nm

I
(10 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

II
(10 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

III
(6.5 ms)

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

16
J/cm2

18
J/cm2

20
J/cm2

Do Not Copy
Penalties Apply

FIGURE 1A. Standardized digital photography at baseline with marked
grid pattern.

FIGURE 1B. Skin reactions immediately post-treatments. Greater
tissue reaction seen with 515 filter, higher fluence, longer pulse

FIGURE 1C. Skin reactions at 4-hours post-treatment. More darkening
of pigmented lesions.

FIGURE 1D. Skin reactions at 24 hours. Improvement in erythema
response.
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FIGURE 1E. Skin reactions at 1 week. Superficial crusting noted in
some treatment areas.

M.B. Lipp, K. Angra, D.C. Wu, M.P. Goldman

The overall clinical outcome at the 4-week follow-up visit
demonstrated greatest improvement in erythema and
pigmentation using the 515nm filter. Clear demarcated areas of
improvement were observed with the longer pulse duration (ie,
10 ms), single pulse, high fluences (ie, 18 and 20 J/cm2).

DISCUSSION

FIGURE 1F. Skin reactions at 2 weeks. Superficial crusting resolved.
Hairless and hypopigmented areas present.

FIGURE 1G. Skin reaction at 4 weeks. Optimal results seen with 515 nm,
10 ms, 18-20 J/cm2, single pulse.

The results of this case study conceptually align with our
understanding of IPL therapy. Erythema response was inversely
observed with filter wavelength (eg, the 515 nm filter had the
strongest erythema response vs the 590 nm filter had the
weakest erythema response). Given that IPL devices filter out
wavelengths shorter than the selected filter wavelength, a 515
nm filter would allow for a greater spectrum of wavelengths to
target the tissue chromophores at higher absorption coefficients.
At 515nm, the IPL targets melanin at higher absorption due to
the downward sloping nature of melanin’s absorption curve.
Additionally, A 515 nm filter targets oxyhemoglobin at all major
(ie, 540 nm and 577 nm) and minor (ie, 920–940 nm) absorption
peaks.19 Lastly, it targets water in the infrared wavelength range.
By targeting melanin, oxyhemoglobin/deoxyhemoglobin, and
water, an IPL can treat pigmented lesions, vascular lesions,
and stimulate collagen remodeling.20 The 560 nm filter did not
produce as strong of an erythema response likely because it
did not target the 540 nm oxyhemoglobin absorption peak. The
vascular filter had an erythema response comparable to the
560 nm filter likely because it targets the same oxyhemoglobin
peaks. The 590 nm filter had the weakest erythema response
likely because it did not capture both the 540 and 577 nm
oxyhemoglobin peaks. Subtle darkening of lentigines was seen
with more robust erythema responses, which can be explained
by the fact that shorter wavelengths allows for improved
targeting of melanin at a higher absorption coefficient.
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The 24-hour follow-up photos followed the same overall trend,
but there was an improvement in the erythema. Additionally, the
erythema was characterized by more of a reddish-brown tone.
Lentigines and pigmentation also lightened in color (Figure 1D).
The 1-week follow-up photos demonstrated further resolution of
the erythema. Scant crusting was noted in 515 nm single pulse
squares at all fluence ranges and pulse durations, as well as
560 nm single pulse squares at 20 J/cm2 for all pulse durations.
Degree of crusting was co-observed with immediate postprocedure erythema response (Figure 1E).
All crusting resolved by the 2-week follow-up visit. Although
most of the original crust resolved without any sequela, some of
the crusted areas (515 nm, single pulse, 10 ms pulse duration, 18
and 20 J/cm2 fluence) was replaced by well-demarcated hairless
hypopigmented square-shaped patches (Figure 1F). These same
two patches were further demarcated at the 4-week follow-up.

Erythema response was also observed with higher fluence
levels, as well as longer pulse duration. Conceivably, delivery of
greater energy to interact with tissue chromophores will produce
a stronger response. Additionally, longer pulse durations
facilitates greater interaction time with targeted chromophores.
This likely explains the extensive crusting, hair removal, and
well-demarcated hypopigmentation noted with the following
settings: 515 nm, single pulse, 10 ms pulse duration, 18–20 J/cm2
fluence. In regard to pulsing, the fewer the number of pulses, the
more exuberant the erythema response. Conversely, dividing a
certain fluence over multiple pulses allowed the use of lower
fluences for each stacked pulse, keeping the tissue response
to a minimal. This allowed the surrounding tissue to cool while
the target chromophores sequentially heat up. This is a safety
benefit of MSP when treating darker and ethnic skin types.
Improved clinical response at the 4-week follow-up visit was
observed where a greater erythema response was noted during
the healing process. This finding was most apparent at the
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higher fluence levels and fewer pulse counts. However, when
the IPL is pushed to aggressive parameters, there is a risk of
hypopigmentation and hair loss as seen in this case study.
Skin type is another important consideration. The patient was
a Fitzpatrick skin type III, which is more forgiving, and the
outcomes may be an unacceptable outcome if treated on darker
skin types. Treatment response and adverse effect profiles will
vary greatly with skin type. We recommend that providers
titrate their settings based on Fitzpatrick skin type and proceed
cautiously in patients with skin types IV–V or history of recent
tanning. Additionally, all IPL devices operate differently, and one
IPL device may not have the same features (eg, MSP) as another.

M.B. Lipp, K. Angra, D.C. Wu, M.P. Goldman
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The IPL is a highly versatile energy device that can produce
excellent clinical outcomes by targeting multiple different
chromophores (melanin, oxyhemoglobin/deoxyhemoglobin,
and water), improving pigmentation, redness, tone and texture.
In addition, treatments are safe and well-tolerated. The goal of
this study is to help practitioners better conceptualize and fine
tune IPL device settings in order to produce the most effective
and safest clinical outcome.
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ABSTRACT
Background: Psoriasis is an immunomediated disease mostly controlled at the outpatient level, although there is a low percentage of
patients that require systemic drugs or even hospitalization for an adequate control. Biological drugs have represented a turning point
in its treatment. So far, despite the growing interest in psoriasis and its management with biological therapies, there is a lack of studies
focusing on their impact on hospitalization, a relevant issue to patients and to the sustainability of our healthcare system.
Objective: In this study, we aimed to describe the temporal evolution of the hospitalizations of patients with psoriasis throughout the
period between eight years before the commercialization of the first biological drugs and present, and secondly, whether this market
irruption was related to a decrease in the number of admissions.
Methods: Data was collected retrospectively from the Dermatology department of the Complexo Hospitalario Universitario de Pontevedra (CHUP) including patients of all ages with a diagnosis of psoriasis and at least one admission to the department of Dermatology
along the study period. We established different time periods for comparing the average hospitalizations per 100,000 inhabitants-year
and the average stay, considering that the first biologic drug marketed for the treatment of psoriasis was in 2004.
Results: Regression models indicated a significant change in the temporal trend of the hospitalization rate per 100,000 inhabitants-year
starting in 2004. In all cases, a gradual and significant decrease in the number of admissions per 100,000 inhabitants-year and in the
average hospitalization rate per psoriasis per 100,000 inhabitants-year along the study period were found. There was also a significant
decrease in medical hospitalizations and medical hospitalizations excluding psoriasis throughout the study period.
Conclusions: In our study population hospitalizations for psoriasis descended progressively and significantly from 2004. So far there
are no extensive data on the impact of biological therapies on psoriasis hospitalization.
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INTRODUCTION

P

soriasis is a chronic inflammatory disease which affects
approximately 0.09-5.1% of the population worldwide.1
The majority of patients manage the disease with topical
treatment. However, there is a lower percentage of more severe
cases that require classic or biological systemic drugs, and
also a smallest subgroup with particularly refractory disease,
requiring hospitalization for an adequate control.1,2 Biological
drugs have supposed a turning point in the treatment of
psoriasis, as even in those patients with severe, refractory
or generalized disease, they can achieve improvements of
75% or 90% with respect to the basal state.3-8 Thus, it seems
logical to think that, parallel to the commercialization and
availability of these biological drugs, a decrease in the number
of hospitalizations due to psoriasis flare-ups would occur. So
far, few studies have evaluated this issue.

OBJECTIVES
The main objective was to describe the temporal evolution of
the hospitalizations of patients with psoriasis throughout the
period between eight years before the commercialization of
the first biological drugs, and present. Secondly, we tried to
determine whether the market irruption of biological drugs was
related to a decrease in the number of admissions.

METHODS
This is a cross-sectional descriptive study carried out in
the Dermatology department of the Complexo Hospitalario
Universitario de Pontevedra (CHUP), which has a stable
reference population of approximately 300.000 inhabitants.
We included patients of all ages with a diagnosis of psoriasis
who had been admitted to the Dermatology department due to
psoriasis, in the period between January 1996 and December
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FIGURE 1. Comparison groups. ETN: Etanercept. IFX: Infliximab. ADA: Adalimumab. UST: Ustekinumab. SECU: Secukinumab. IXE: Ixekizumab. AntiTNF: Anti-Tumoral Necrosis Factor. Anti-IL: Anti-Interleukin.

Figure 1. Comparison groups. ETN: Etanercept. IFX: Infliximab. ADA: Adalimumab. UST: Ustekinumab. SECU:

When
considering
the hospitalizations per 100,000 inhabitants2018. These dates
were selected
taking into
account
that theNecrosis
Secukinumab.
IXE: Ixekizumab.
Anti-TNF:
Anti-Tumoral
Factor.
Anti-IL: Anti-Interleukin.
year, all these temporal divisions had to start in 1997, as there
first biological drug approved for psoriasis was commercialized
were no census data before this year.
in Spain in 2004, thus a period before and after 2004 was
considered. The starting point was the year 1996, as it was the
For determining differences between the temporal trend of
first year in which records are available. The primary endpoint
hospitalizations due to psoriasis and the temporal trend of
was the number of psoriasis hospital admissions per year along
hospitalizations for other causes, we also collected data about
the period of study (22 years). We also recorded demographical
admissions per 100,000 inhabitants-year for medical reasons,
data (age, sex) and information about the hospitalization period
surgical reasons and all reasons.
(year of admission, length of admission and whether the patient
required one or more admissions).
Quantitative variables were described with the mean and the
standard deviation and qualitative variables with the frequency
To evaluate the association between the market availability of
and the percentage. The chi-square test was used to compare
the growing number of biological drugs indicated for psoriasis
two qualitative variables and the Mann-Whitney or Kruskaland the temporal evolution of admissions due to psoriasis, we
Wallis test to see the differences of quantitative variables in
established different time periods (Figure 1) for comparing the
the different periods. Segmented regression models were
average hospitalizations per 100,000 inhabitants-year and the
performed to see the evolution of the rates per 100,000
average stay.
inhabitants. The alpha level used in the analyses was 0.05 and
the software used was SPSS v19 and R Statistics v6.0.
1. Comparison group 1: first, we compared a prebiological
period (1996–2004) with a postbiological period (2005–
RESULTS
2018).
Psoriasis hospital admissions in the study period represented
2. Comparison group 2: second, we compared a prebiologithe 8.7% of the total of hospitalizations in the Dermatology
cal period (1996–2004) with a period only with anti-TNF
department.
drugs (2005–2009) and a period with anti-TNF and anti-IL
(2010–2018).
We obtained data from 442 patients (33.3% women, mean age
3. Comparison group 3: third, we compared a prebiologi55.7 years) that required 509 hospitalizations. 87.6% of patients
cal period (1996–2004), a period with anti-TNF and
entered on one occasion, while the remaining 12.4% required
anti-IL12/23 (2005–2015) and a period that also includes
two or more hospitalizations.
anti-IL17 (2016–2018).
4. Comparison group 4: lastly, we established four comTable 1 shows the descriptive data considering the total number
parison groups, considering the target of the drug:
of hospitalizations.
prebiological (1996–2004), anti-TNF (2005–2009), antiTNF plus anti-IL12/23 (2010–2015) and anti-TNF plus
anti-IL-12/23 plus anti-IL17 (2016–2018).
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FIGURE 2A. Number of psoriasis hospitalizations per year. FIGURE 2B. Psoriasis hospitalizations per 100,000 inhabitants-year.
(b)
(B)

(A) (a)

TABLE 1. Figure 2a. Number of psoriasis hospitalizations per year
Patients With Psoriasis Who Needed Hospitalization. Characteristics
of the Study Population (N = 509).
Gender

Females

32.8% (167/509)

Males

67.2% (342/509)

First

82.8% (442/509)

Age (years)

Number of hospitalizations

Duration of admission (days)

Figure 2b. Psoriasis hospitalizations per 100,000 inhabitants-year

FIGURE 3. Segmented regression of psoriasis hospitalizations per
100,000 inhabitants-year. Slope of the straight line of the third segment:
-0.52; P value=0.002.
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10.2% (55/509)
55.5 ± 17.0

Second
Third

2.2% (11/509)

Fourth

0.2% (1/509)
11.2 ± 8.8

%: percentage

The timeline of psoriasis hospitalizations per year is shown in
Figures 2A and 2B.
The highest number of hospital admissions occurred in 1998
(41 hospitalizations), and the lowest (9 hospitalizations), in 2015.
In these years the highest and lowest admission rate was also
observed (14.2 hospitalizations per 100,000 inhabitants-year in
1998, and 3.0 hospitalizations per 100,000 inhabitants-year in
2015).

Figure 3. Segmented regression of psoriasis hospitalizations per 100,000 inhabitants-year.
Slope of the straight line of the third segment: -0,52; p value=0,002.

Segmented regression indicated a significant change in
the temporal trend of the hospitalization rate per 100,000
inhabitants-year starting in 2004. As of 2004, the rate decreased
gradually (Figure 3).

Figure 4 shows the temporal evolution of the number of
hospitalizations per 100,000 inhabitants-year in the different
comparison groups.

Both the annual hospitalization rate and the average stay were
analyzed according to the previously established comparison
groups (see material and methods).

In all cases, a gradual and significant decrease in the number of
admissions per 100,000 inhabitants-year along the study period
was found.
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FIGURE 4. Hospitalizations per 100,000 inhabitants per year in the established comparison groups. Comparison group 1: pre-biological vs postbiological; comparison group 2: pre-biological vs (anti-TNF+anti-IL12/23) vs (anti-TNF+anti-IL12/23+anti-IL17); comparison group 3: pre-biological
vs. anti-TNF vs (anti-TNF+anti-IL); comparison group 4: pre-biological vs anti-TNF vs. (anti-TNF+anti-IL12/23) vs. (anti-TNF+anti-IL12/23+anti-IL17).
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Figure 4. Hospitalizations per 100,000 inhabitants per year in the established comparison groups

FIGURE 5. All admissions per 100,000 inhabitants-year. Total hospitalizations: all admissions including psoriasis; medical hospitalizations: all
medical admissions
including
psoriasis
(and excluding
surgical); total comparison
hospitalizations
- psoriasis:
all admissions
excluding psoriasis; medical
Comparison
group
1: pre-biological
vs. post-biological;
group
2: pre-biological
vs. (anti-TNF+antihospitalizations
- psoriasis:
medical admissions excluding those
of psoriasisgroup
(and excluding
surgical patients).
IL12/23)
vs. all
(anti-TNF+anti-IL12/23+anti-IL17);
comparison
3: pre-biological
vs. anti-TNF vs. (antiTNF+anti-IL); comparison group 4: pre-biological vs. anti-TNF vs. (anti-TNF+anti-IL12/23) vs. (anti-TNF+antiIL12/23+anti-IL17).

Figure 5. All admissions per 100,000 inhabitants-year

Total hospitalizations: all admissions including psoriasis; medical hospit
admissions including psoriasis (and excluding surgical); total hospitalizations excluding psoriasis; medical hospitalizations - psoriasis: all medical admiss
psoriasis (and excluding surgical patients).
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FIGURE 6. Segmented regression of the hospitalization rate per 100,000 inhabitants per year for all causes. Total hospitalizations: all admissions
including psoriasis; medical hospitalizations: all medical admissions including psoriasis (and excluding surgical patients); total hospitalizations
– psoriasis: all admissions excluding psoriasis; medical hospitalizations – psoriasis: all medical admissions excluding those of psoriasis (and
excluding surgical patients).
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The average hospitalization rate per psoriasis per 100,000
(8.6) were considered (comparison group 3). In the comparison
ed regression of the hospitalization rate per 100,000 inhabitants per year for all causes
inhabitants-year decreased significantly from 10,0 in the prebetween the years 1996–2004, 2005–2009, 2010–2015, and 2016–
: all admissions
including
medical
hospitalizations: period.
all medical
biological
periodpsoriasis;
to 5.9 in
the post-biological
This admissions
2018, the stay increases in the last section in 1 day (comparison
d excluding
surgical was
patients);
hospitalizations
- psoriasis: comparison
all admissions excluding
decrease
also total
significant
in the remaining
group 4).
Figure
6. Segmented
of the hospitalization
ospitalizations
- psoriasis:
all medicalregression
admissions excluding
those of psoriasisrate
(andper 100,000 inhabitants per year for all causes
groups (Figure 4, comparison groups 2, 3, and 4), with around
ients)
4 admissions
per 100,000 all
inhabitants-year
the most recent
Figures
5 and 6 show
the temporary evolution
of hospitalizations
Total
hospitalizations:
admissionsin including
psoriasis;
medical
hospitalizations:
all medical
admissions
period.
per 100,000 inhabitants-year in the dermatology department for
including psoriasis (and excluding surgical patients); total hospitalizations - psoriasis: all admissions excluding
all causes, for medical reasons and for surgical reasons.
psoriasis;
medical hospitalizations - psoriasis: all medical admissions excluding those of psoriasis (and
The average stay also significantly decreased over time, for all
excluding
surgical
patients)groups. The average stay in the
the established
comparison
There was a decrease in hospitalizations for all causes
prebiological period was 12.9 days, in the postbiological period
throughout the study period. Only in the case of medical
it significantly decreased to 9.5 days (comparison group 1).
hospitalizations (slope of the first segment line: -2.35) and
Considering the temporary division in the segments 1996–2004,
medical hospitalizations excluding psoriasis (slope of the first
2005–2015, and 2016–2018, there was a significant decrease
segment line: -1.94) the segmented regression model showed
between the first and second segments, stabilizing in the third
significant results (P<0.01). Regarding the total, surgical and
(comparison group 2). The decrease in the average stay was
total hospitalizations excluding psoriasis, the slopes of the
progressive from the first to the last section when the segments
second segment line were -5.95, -3.76, and -5.52, respectively.
1996–2004 (12.9 days), 2005–2009 (10.3 days), and 2010–2018
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DISCUSSION
In the study population, we observed a downward trend in the
number of hospitalizations due to psoriasis in the evaluated
period. In addition, since the onset of biological drugs, a
progressive and significant decrease in both the number of
hospitalizations and the average stay was found.
Several studies have shown that the introduction of biological
therapies used to treat psoriasis in patients with moderate to
severe disease improved the results of classical drugs in the
short and medium term.
However, although the impact of these biological agents
on hospital admissions has been studied in several
immunomediated diseases, mainly in the field of
Gastroenterology or Rheumatology, the increasing availability
and use of biological drugs on psoriasis hospitalizations has
been scarcely investigated.9
In patients with inflammatory bowel disease, the trend of
hospitalizations has not suffered any decline in recent decades
in the United States.10,11 Referring to rheumatic diseases, three
studies have shown a decrease in the frequency of admissions
from the introduction of anti-TNF therapy.12-14
Regarding psoriasis, few studies have focused on the temporal
evolution of psoriasis hospitalization.

Q. Rodriguez-Jato, A.R. Pereira, A. Batalla, et al

or teaching hospital), and key opinion leader center status
(defined as whether or not any of the center’s physicians had
been involved in drafting the latest European guidelines on
the systemic treatment of psoriasis). Considering the total
study population (all centers), hospitalizations increased in the
postbiological period in a non-significant way. Analyzing each
hospital individually, the hospitalizations increased significantly
in all study groups except in the general hospitals, in which
admissions diminished significantly. It is important to remark
that the whole study was carried out in the postbiological
era, and 15% of the study population suffered from a pustular
psoriasis, which still represents a therapeutic challenge since
biological treatment has not been approved for this indication,
and therefore it could be more susceptible to hospitalization.9
These connotations have to be considered to interpret the
results of this research.
An Israeli cohort study, carried out between 2002 and 2007,
analyzed the trend of hospitalizations for rheumatoid arthritis,
ankylosing spondylitis and psoriatic arthritis. Patients included
had been treated for at least six months with an anti-TNF drug.
Authors compared the frequency of admissions in a group of
patients who had been treated with an anti-TNF drug for at least
six months, to the frequency of hospitalizations in a similar
period before the onset of biological treatment. There were 735
hospitalization events in the 57 months: 435 before the onset
of anti-TNF therapy. The frequency of hospitalization events
for all causes was significantly lower after the introduction of
the anti-TNF drug (44.2 versus 74.2 hospitalizations per 100
patients-year) for the three diseases. Regarding the subgroup of
admissions due to the exacerbation of the disease, a decrease
from 47.5 events per 100 patients-year before treatment, to 21.9
per 100 patients-year after the beginning of the treatment was
also observed. Analyzing separately each entity, the decrease in
the hospitalization rate was also significant.12
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A retrospective observational study by British dermatologists
conducted in a 6-year-period evaluated the difference in
healthcare cost between conventional systemic therapies and
biological drugs. 76 patients with a diagnosis of moderate to
severe psoriasis, were followed from 12 months before to a
minimum of six months after the start of biological therapy.
The study was conducted between 2003 and 2008 and included
the same subjects in the biological and post-biological stage.
Authors evidenced an increase in pharmacological costs since
the emergence of the biological drug market and, concurrently,
a significant decrease in the frequency of hospitalizations (which
had been reduced by more than 50%), the average stay (with
a decrease of more than 75%), and the cost associated with
hospital admissions. Although the methodology differs with
our research, since these authors evaluated the same patients
before and during the biological treatment, their results support
our findings.15
A multicenter retrospective study conducted in nine French
hospitals between 2005 and 2015, analyzed 3572 psoriasis
hospitalizations before and after biological treatment. Hospitals
were classified in several groups in accordance with different
criteria: the presence or absence of daily walk-in consultation,
the presence or absence at least three consultations per
week dedicated to psoriasis, the type of hospital (general

Concerning the average stay, a Dutch retrospective study
performed between 2005 and 2009, evaluated the costs in
health resources in a cohort of 67 psoriasis patients. They
should have been receiving biological therapy for at least one
year, and data records for at least one year before the start of the
drug should have been available for these patients. Supporting
our data, the average stay decreased in a 64% comparing the
prebiological period with the postbiological one. Day-hospital
visits lessened in a 94%. Authors concluded that the total
medical costs increased significantly in the postbiological period
at the expense of the increase in the pharmacological cost, since
the non-pharmacological cost decreased significantly. In six
patients, the overall medical cost was reduced, since they did
not require long-term hospitalization.16
A strength of our study is the comparison of the admissions trend
for psoriasis with the temporal evolution of the hospitalizations
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for other reasons, as to the best of our knowledge this subject
has not been mentioned in the reviewed literature. There was
a decrease in hospitalizations for all causes, both medical
(including or not psoriasis in total counts), and surgical. This
tendency can be explained by the current clinical practice that
increasingly restricts admissions to the most severe cases,
advocating outpatient management whenever possible.17,18,19
However, the different slopes of the segmental regressions and
the disparity among the points of change in the trend of each
group of hospitalizations (psoriasis, medical with or without
psoriasis, and surgical) suggests that other causes should be
involved in the progressively decrease of psoriasis admissions.
We are well aware that the present study has a number of
limitations. First at all, this is an unicentric study and secondly,
data was collected retrospectively. Another point that should be
emphasized is that we did not analyze medical evolution of each
patient, nor the different individual treatments or the frequency
of admissions in a single patient.
Finally, although a significant association was found between
the appearance of biological drugs and the decline in
hospitalizations per year and their length, a causal relationship
cannot be established.

Q. Rodriguez-Jato, A.R. Pereira, A. Batalla, et al
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11.
12.
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14.
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CONCLUSION
In our study population, hospitalizations for psoriasis
descended progressively and significantly from 2004. The
periods of commercialization of the biological drugs and the
greater number of available drugs were significantly related to
the reduction in the number of annual hospital admissions by
psoriasis.

16.

Despite the growing interest in psoriasis and its management
with biological therapies, there is a lack of studies focusing on
their impact on psoriasis hospitalization, an issue which should
not be neglected since it is relevant to patients and has Health
System economic implications. For this reason, further works
with greater number of patients, setting in different geographical
areas and including pharmacoeconomic studies would be of
utmost interest.
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ABSTRACT
Background: COVID-19 has had significant negative economic ramifications on dermatologic care delivery, including curtailing live onsite physician-pharmaceutical-representative interactions (PPRI).
Objective: To determine the impact of COVID-19 and pandemic regulations on current and future PPRI.
Methods: Cross-sectional survey-based study that analyzed data from 400 surveyed dermatologists using a pre-validated questionnaire sent via email. Data regarding PPRI were collected over 1 week in July 2020 to compare demographics and practice standards
from April 2019, April 2020, July 2020, and predictions for 2021.
Results: Virtual-only PPRI increased from 7.8% in April 2019 to 26.5% during April 2020 (mean difference, 18.8%; 95% confidence
interval, 13.6%–23.9%). Virtual-only PPRI remained elevated at 24.5% while hybrid PPRI increased, eventually surpassing the April
2019 mark (27.0%). These trends persisted among all studied practice types and levels of experience. Practices predicted no significant
percent differences in participation in PPRI (87.3% vs 90.3%; P=0.0834), but a significant shift in method of delivery where the odds
ratio of incorporating a virtual component into PPRI in 2021 increased by a factor of 3.
Limitations: Relatively small sample size, especially among subgroups. Responses may have been retrospective estimates. There may
also be selection bias given slightly increased representation of more experienced dermatologists.
Conclusion: PPRI materially decreased during the initial COVID-19 peak but will likely return to baseline volume moving forward with a
significant component being hybrid PPRI. Further studies may better elucidate the economic and clinical impact associated with these
changes and their effect on dermatologists’ ability to provide patients with samples and educational materials.
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INTRODUCTION
COVID-19 had a significant impact on dermatologists’ ability
to treat patients.1 Practice restrictions and closures have
decreased patient volumes with significant negative economic
ramifications on dermatologic care delivery.2,3 Pharmaceutical
company representatives interact with dermatologists to
provide information on drugs and samples for patient usage.
Given the restrictions on and closure of dermatology practices
during the pandemic, live on-site physician-pharmaceuticalrepresentative interactions (PPRI) were materially curtailed. The
purpose of this study was to determine the effect of COVID-19
on the magnitude and formats of PPRI during the pandemic
compared to the prior year and to assess what changes might
occur in future PPRI.

METHODS
A pre-validated survey assessing PPRI prior to, during
and predictions for post COVID-19 was emailed to US
dermatologists during July 2020. Data were analyzed from

the first 400 valid responses. Statistical significance was
calculated using McNemar’s test for paired data and chisquare and the Marascuilo procedure for multiple categorical
comparisons. Odds ratios (OR) and confidence intervals (CI)
were calculated to facilitate statistical comparisons.

RESULTS
Respondents were 88.3% in private practice and over 60% had
at least 20 years of experience (Table 1). At baseline in April
2019, 58.5% of PPRI were face-to-face on-site interactions, 7.8%
had virtual-only (email, online video-calls, phone-conferences)
interactions and 21.0% of respondents had hybrid (on-site
and online) PPRI (Figure 1 and Table 2). 12.8% of respondents
reported no on-site PPRI.
In April 2020 during the pandemic’s height, 54.8% of physicians
reported no PPRI with 26.3% having concurrent office closures
(Table 2). While on-site PPRI reached its low in April 2020, the
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TABLE 1.
Respondent Demographics by Practice Setting and Years in Practice.
Slight increase in respondents with more experience, however these
demographics more likely to be the ones deciding practice position
regarding physician-pharmaceutical representative relations.
Demographics
% (95% CI)
Practice type
Private

88.3
(85.0-91.5)

Dermatology Solo

36.0
(31.2-40.8)

Dermatology Group

41.3
(36.3-46.2)

Multi-specialty Group

11.0
(7.9-14.1)

Academic/Government

11.7
(8.5-15.0)

Years of Experience
0-20

35.5
(30.8-40.2)

21-30

30.3
(25.7-34.8)

31+

34.3
(29.5-38.9)

J.W. Marson, G.H. Litchman, D.S. Rigel

Comparing 2019 to 2021, there were no significant differences
in predicted PPRI access to dermatology offices (87.3% vs
90.3%; P=0.0834) (Table 2). However, practices predicted wide
variation as to when to reimplement on-site PPRI with 45.3%
of respondents allowing on-site PPRI in July 2020 while 38.3%
estimated at least 2021 (Table 5). Although practices predicted
similar virtual-only PPRI usage in 2021 compared to 2019 (11.3%
vs 7.8%; P=0.0614), they anticipated significantly more hybrid
PPRI in 2021 (42.5% vs 21.0; P<0.0001). The chance of practices
planning to utilize virtual PPRI (OR 3.0) or hybrid PPRI (OR 3.2)
in 2021 increased by a factor of 3 (Table 6).
Nearly all subgroups predicted increasing hybrid PPRI and
decreasing on-site PPRI in 2021. Solo (61.8% vs 44.4%; P=0.0026)
and group (61.2% vs 31.5%; P<0.0001) private dermatology
practices envision significantly less on-site PPRI, supplementing
this decrease with significantly more hybrid PPRI (Solo: 22.9%
vs 45.8%; P<0.0001; Group: 22.4% vs 47.3%; P<0.0001) (Table
7). Furthermore, private group dermatology practices predicted
significantly more virtual-only PPRI (7.3% vs 14.5%; P=0.0446).
Academic/government and multi-specialty practices showed
similar trends in decreasing on-site PPRI (Academic/government:
42.6% vs 25.5%; P =0.0433; Multi-specialty: 54.5% vs 40.9%;
P=0.1336, respectively) and increasing hybrid PPRI (Academic/
government: 21.3% vs 31.9%; P=0.2278; Multi-specialty: 9.1%
vs 25.0%; P=0.0455, respectively). Dermatologists of all levels
of experience also predicted decreasing on-site PPRI (0 to 20
years: 57.0% vs 31.0%; P<0.0001; 21–30 years: 59.5% vs 35.5%,
P<0.0001; 31+ years, 59.1% vs 43.1%; P=0.0023) and increasing
hybrid PPRI (0 to 20 years: 19.7% vs 43.7%; P<0.0001; 21–30
years: 21.5% vs 42.1%; P<0.0001; 31+ years, 21.9% vs 41.6%;
<0.0001) (Table 8). Younger dermatologists were more likely
to embrace future virtual interactions.
Comparing ORs
across years of experience, there was an inverse trend where
increasing years of experience correlated with decreased odds
of incorporating hybrid or virtual-only PPRI.
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virtual-only PPRI format increased from 7.8% in April 2019 to
26.5% during April 2020. Although 22.5% of practices had no
PPRI during July 2020, only 1.8% were closed at this time.
Virtual-only PPRI remained elevated at 24.5% while hybrid PPRI
increased, eventually surpassing the April 2019 mark (27.0%)
(Figure 1 and Table 2). Overall, practices cited concerns about
limiting non-essential office presence (52.0%) and protecting
patients (50.3%)/staff (52.5%) as the top 3 most significant
limitations for on-site PPRI (Table 3 and Table 4).

FIGURE 1. Average percentage distribution in physician-pharmaceutical interaction over time. Note increased number of respondents reporting
no access during initial height of the pandemic with material concurrent office closures. Low office PPRI in July were supplemented by increasing
amount virtual and hybrid PPRI and may even be supplanted by them in 2021.
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TABLE 2.
Survey Results of Physician-Pharmaceutical Interactions. Note significant decrease in pharmaceutical interactions during April 2020 with
concurrent high office closures during height of the initial pandemic. As practices recovered, respondents reported increasing interest in hybrid
interactions as part of future practices with decreasing interest in only-physical interactions. Overall predicted access in 2021 was not significantly
different from April 2019.
April 2019
% (95% CI)

April 2020
% (95% CI)

July 2020
% ( 95% CI)

2021
% (95% CI)

McNemar’s
2019 vs 2021
p-value

Only Physical

--

58.5
(53.6-63.4)

11.0
(7.9-14.1)

26.0
(21.6-30.4)

36.5
(31.7-41.3)

<0.0001

Hybrid
(physical and virtual)

--

21.0
(16.9-25.1)

7.8
(5.1-10.4)

27.0
(22.6-31.4)

42.5
(37.6-47.4)

<0.0001

Only Virtual

--

7.8*
(5.1-10.4)

26.5*
(22.1-30.9)

24.5
(20.2-28.8)

11.3
(8.1-14.4)

0.0614

Office Open

12.8
(9.4-16.1)

28.5
(24.0-33.0)

20.8
(16.7-24.8)

9.8
(6.8-12.7)

Office Closed

--

26.3
(21.9- 30.7)

1.8
(0.4-3.1)

--

Total

12.8
(9.4-16.1)

54.8
(49.8-59.7)

22.5
( 18.3-26.7)

9.8
(6.8-12.7)

No Access

*

0.0834

mean difference 18.8%; 95% confidence interval 13.6%-23.9%.

TABLE 3.
Concerns Limiting Pharmaceutical Representatives from Physically Returning to the Office by Practice Type. Overall, practices most concerned
about limiting on-site personnel and protecting staff and patients from COVID-19. Compared to academic/government practices, solo private dermatology practices were significantly more likely to already allow representatives to return to the office with safety precautions. Group private
dermatology and academic/government practices were significantly more likely to not allow representatives in the office then solo dermatology
private practices. Private dermatology practices also noted significantly more concern regarding protecting patients and staff from COVID-19 than
academic/government practices.
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Personal
Protective
Equipment
% (95% CI)

Protecting
Patients
from
COVID-19
% (95% CI)

Protecting
Staff from
COVID-19
% (95% CI)

Reps back w/o
precautions
% (95% CI)

Reps back w/
precautions
% (95% CI)

Social/
Physical
distancing
% (95% CI)

Overall

6.5
(4.1-8.9)

46.3
(41.4-51.1)

46.0
(41.1-50.9)

30.3
(25.7-34.8)

50.3
(45.4-55.1)

52.5
(47.6-57.4)

Derm
Solo

8.3
(5.6-11.0)

58.3*
(53.5-63.2)

44.4
(39.6-49.3)

31.9
(27.4-36.5)

51.4*
(46.5-56.3)

Derm
Group

6.1
(3.7-8.4)

43.0
(38.2-47.9)

52.7
(47.8-57.6)

32.7
(28.1-37.3)

Multispecialty

2.3
(0.7-3.7)

40.9
(36.1-45.7)

40.9
(36.1-45.7)

Academic/
Government

6.4
(4.0-8.8)

25.5A
(21.3-29.8)

Chi-square
p-value

0.5431

0.0005

Reps not
allowed
% (95% CI)

Office is
still closed
% (95% CI)

52.0
(47.1-56.9)

20.3
(16.3-24.2)

2.5
(1.0-4.0)

51.4
(46.5-56.3)

49.3
(44.4-54.2)

10.4A
(7.4-13.4)

3.5
(1.7-5.3)

57.6*
(52.7-62.4)

61.8*
(57.1-66.6)

57.6
(52.7-62.4)

25.5*
(21.2-29.7)

0.0
--

29.5
(24.1-34.0)

43.2
(38.3-48.0)

45.5
(40.6-50.3)

52.3
(47.4-57.2)

20.5
(16.5-24.4)

2.3
(0.8-3.7)

31.9
(27.3-36.5)

17.0
(13.3-20.7)

27.7A
(23.3-32.0)

29.8A
(25.3-34.3)

40.4
(35.6-45.2)

31.9*
(27.3-36.5)

6.4
(4.0-8.8)

0.0613

0.2049

0.0028

0.0009

0.1719

0.0015

0.0380

significantly less than value(s) marked with “*” in corresponding column.

A

Limiting
nonpatient/nonessential
staff
% (95% CI)
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TABLE 4.
Concerns Limiting Pharmaceutical Representatives from Physically Returning to the Office by Years of Experience. Respondents with over 31
years of experience were significantly less likely than their counterparts with 0 to 20 years of experience to reports concerns about limiting nonessential persons in the office as a barrier to PPRI.
Personal
Protective
Equipment
% (95% CI)

Protecting
Patients
from
COVID-19
% (95% CI)

Protecting
Staff from
COVID-19
% (95% CI)

Limiting
non-patient/
non-essential
staff
% (95% CI)

Reps back w/o
precautions
% (95% CI)

Reps back w/
precautions
% (95% CI)

Social/
Physical
distancing
% (95% CI)

Reps not
allowed
% (95% CI)

Office is
still closed
% (95% CI)

Overall

6.5
(4.1-8.9)

46.3
(41.4-51.1)

46.0
(41.1-50.9)

30.3
(25.7-34.8)

50.3
(45.4-55.1)

52.5
(47.6-57.4)

52.0
(47.1-56.9)

20.3
(16.3-24.2)

2.5
(1.0-4.0)

0 to 20

4.2
(2.3-6.2)

41.5
(36.7-46.4)

47.9
(43.0-52.8)

28.2
(23.8-32.6)

53.5
(48.6-58.4)

54.9
(50.1-59.8)

58.5*
(53.6-63.3)

20.4
(16.5-24.4)

2.8
(1.2-4.4)

21 to 30

5.8
(3.5-8.1)

48.8
(43.9-53.7)

42.1
(37.3-47.0)

26.4
(22.1-30.8)

51.2
(46.3-56.1)

51.2
(46.3-56.1)

55.4
(50.5-60.2)

18.2
(14.4-22.0)

1.7
(0.4-2.9)

31+

9.5
(6.6-12.4)

48.9
(44.0-53.8)

47.4
(42.6-52.3)

35.8
(31.1-40.5)

46.0
(41.1-50.9)

51.1
(46.2-56.0)

42.3A
(37.5-47.2)

21.9
(17.8-26.0)

2.2
(0.8-3.6)

Chi-square
p-value

0.1897

0.3758

0.5941

0.2126

0.4378

0.7704

0.0179

0.7583

0.3943

significantly less than value(s) marked with “*” in corresponding column.

A

TABLE 5.
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Dermatologist Predictions on When Pharmaceutical Representatives
May Be Allowed to Physically Return to the Office. Note the large
dichotomy in responses between in-office PPRI already being
allowed now versus in 2021.
When do you think Pharmaceutical
Representatives will be allowed to physically
return to your office?
Currently already allowed back in the office

% (95% CI)
45.3%
(40.3%-50.2%)

August

1.3%
(0.1%-2.4%)

September

2.3%
(0.8%-3.7%)

October

1.5%
(0.6%-2.7%)

November

1.5%
(0.6%-2.7%)

December

1.8%
(0.4%-3.1%)

January 2021 or later
Pharmaceutical Representatives will not be allowed
back in the office

38.3%
(33.4%-43.1%)
8.3%
(5.5%-11.0%)

54.3% of respondents reported no preference in which
level of pharmaceutical representative provided PPRI (sales
representative vs medical-science liaison), a trend consistent
across all experience-related subgroups and in private
dermatology practices (Solo and Group). Notably, there was
not a significant difference in Academic/Government and Multispecialty practices preference for Medical Scientific Liaisons or
“No Preference” (Table 9). Respondents cited product samples
(86.8%) as the most valued PPRI experience, followed by
reimbursement support (65.8%), patient education material
(62.8%) and clinical information on branded products (58.5%)
(Table 10).
Due to concerns surrounding patient access to medications and
supply chain disruptions, the US Food and Drug Administration
(FDA) issued new guidance in June 2020 allowing product
samples to be sent directly to patients with written approval
from a licensed provider.4 Although this guidance received a
press release and was picked up by online news outlets,5 only
70 of the 400 respondents were aware of this temporary policy
change. However, those with recent PPRI had a non-significant
trend of being more likely to be aware of this new FDA policy
(OR 1.5) (Table 11).
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TABLE 6.
Odds Ratios Regarding Physician-Pharmaceutical Interactions. Compared to April 2019, the odds ratio of respondents incorporating virtual pharmaceutical
interaction in 2021 were increased by a factor of 3. Analysis by demographics demonstrated a trend towards higher odds ratio of incorporating virtual PPRI
among private dermatology group practices compared to all other groups. When analyzed by years of practice, trend towards decreasing odds ratio of
incorporating virtual PPRI with increasing years of practice.

Overall

Dermatology
Solo

Dermatology Group

MultiSpecialty Group

Academic/
Government

0–20 years

21–30 years

31+ years

April 2019 (count)

2021+ (count)

Hybrid and
Virtual-Only

115

215

Only Physical

234

146

Hybrid Interactions

84

170

Only Physical

234

146

Hybrid and
Virtual-Only

43

74

Only Physical

89

64

Hybrid Interactions

33

66

Only Physical

89

64

Hybrid and
Virtual-Only

49

102

Only Physical

101

52

Hybrid Interactions

37

78

Only Physical

101

52

Hybrid and
Virtual-Only

9

16

Only Physical

24

18

Hybrid Interactions

4

11

Only Physical

24

18

Hybrid and
Virtual-Only

14

23

Only Physical

20

12

Hybrid Interactions

10

15

Only Physical

20

12

Hybrid and
Virtual-Only

41

78

Only Physical

81

44

Hybrid Interactions

28

62

Only Physical

81

44

Hybrid and
Virtual-Only

35

70

Only Physical

72

43

Hybrid Interactions

26

51

Only Physical

72

43

Hybrid and
Virtual-Only

39

67

Do Not Copy
Penalties Apply

Only Physical

81

59

Hybrid Interactions

30

57

Only Physical

81

59

Odds Ratio
(95% CI)
3.00
(2.21-4.07)
3.24
(2.32-4.53)

2.4
(1.5-3.9)

2.8
(1.6-4.7)
4.0
(2.5-6.5)
4.1
(2.4-6.9)
2.4
(0.9-6.6)
3.7
(1.0-13.4)
2.7
(1.03-.3)
2.5
(0.9-7.3)
3.5
(2.1-5.9)
4.1
(2.3-7.3)
3.3
(1.9-5.8)
3.3
(1.8-6.0)
2.4
(1.4-4.0)
2.6
(1.5-4.5)
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TABLE 7.
Survey Results of Physician-Pharmaceutical Interactions by Practice Type. Across practice types there is a trend towards decreasing only-physical
PPRI and increasing hybrid PPRI. Dermatology group private practice also saw significant increase in predicted virtual PPRI.

Only
Physical

Hybrid
(physical and virtual)

Only Virtual

No Access,
Office Open

No Access,
Office Closed

April 2019
% (95% CI)

April 2020
% (95% CI)

July 2020
% (95% CI)

2021
% (95% CI)

McNemar’s
2019 vs 2021
p-value

Dermatology
Solo

61.8
(53.9-69.7)

15.3
(9.4-21.2)

34.0
(26.3-41.8)

44.4
(36.3-52.6)

0.0026

Dermatology
Group

61.2
(53.8-68.6)

9.1
(4.7-13.5)

22.4
(15.5-28.1)

31.5
(24.4-38.6)

<0.0001

Multi-specialty
Private

54.5
(39.8-69.3)

6.8
(0.0-14.3)

29.5
(16.1-43.0)

40.9
(26.4-55.4)

0.1336

Academic/
Government

42.6
(28.4-56.7)

8.5
(0.5-16.5)

10.6
(1.8-19.5)

25.5
(13.1-38.0)

0.0433

Dermatology
Solo

22.9
(16.1-29.8)

11.8
(6.5-17.1)

31.3
(23.7-38.8)

45.8
(37.7-54.0)

<0.0001

Dermatology
Group

22.4
(16.1-28.8)

6.1
(2.4-9.7)

28.5
(21.6-35.4)

47.3
(39.7-54.9)

<0.0001

Multi-specialty
Private

9.1
(0.6-17.6)

2.3
(0.0-6.7)

13.6
(3.5-23.8)

25.0
(12.2-37.8)

0.0455

Academic/
Government

21.3
(9.6-33.0)

6.4
(0.0-13.4)

21.3
(9.6-33.0)

31.9
(18.6-45.2)

0.2278

Dermatology
Solo

6.9
(3.8-11.1)

21.5
(14.8-28.2)

18.1
(11.8-24.3)

5.6
(1.8-9.3)

0.7893

27.3
(20.5-34.1)

14.5
(9.2-19.9)

0.0446

Dermatology
Group
Multi-specialty
Private

27.3
Do Not Copy
(20.5-34.1)
Penalties
Apply
11.4
27.3
7.3
(3.3-11.2)

(2.0-20.7)

(14.1-40.4)

22.7
(10.3-35.1)

11.4
(2.0-20.7)

0.6250

Academic/
Government

8.5
(0.5-16.5)

38.3
(24.4-52.2)

36.2
(22.4-49.9)

17.0
(6.3-27.8)

0.2888

Dermatology
Solo

8.3
(3.8-12.8)

23.6
(16.7-30.5)

13.2
(7.7-18.2)

4.2
(0.9-7.4)

0.2113

Dermatology
Group

9.1
(4.7-13.5)

26.1
(19.4-32.8)

21.8
(15.5-28.1)

6.7
(2.9-10.5)

0.4795

Multi-specialty
Private

25.0
(12.2-37.8)

50.0
(35.2-64.8)

31.8
(18.1-45.6)

22.7
(10.3-35.1)

1.0000

Academic/
Government

27.7
(14.9-40.4)

31.9
(18.6-45.2)

29.8
(16.7-42.9)

25.5
(13.1-40.0)

1.0000

Dermatology
Solo

--

27.8
(20.4-35.1)

3.5
(0.0-6.5)

--

Dermatology
Group

--

31.5
(24.4-38.6)

0.0
--

--

Multi-specialty
Private

--

13.6
(3.5-23.8)

2.3
(0.0-6.7)

--

Academic/
Government

--

14.9
(4.7-25.0)

2.1
(0.0-6.3)

--

--
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TABLE 8.
Survey Results of Physician-Pharmaceutical Interactions by Years of Experience. Regardless of years of experience, there was an overall trend in
decreasing only-physical PPRI and increasing hybrid PPRI.

Only Physical

Hybrid
(physical and
virtual)

Only Virtual

No Access,
Office Open

No Access,
Office Closed

April 2019
% (95% CI)

April 2020
% (95% CI)

July 2020
% ( 95% CI)

2021
% (95% CI)

McNemar’s 2019 vs
2021
p-value

0 to 20 years

57.0
(48.9-65.2)

4.2
(0.9-7.5)

18.3
(11.9-24.7)

31.0
(23.4-38.6)

<0.0001

21 to 30 years

59.5
(50.8-68.3)

11.6
(5.9-17.3)

27.3
(19.3-35.2)

35.5
(27.0-44.1)

<0.0001

31+ years

59.1
(50.9-67.4)

17.5
(11.2-23.9)

32.8
(25.0-40.7)

43.1
(34.8-51.4)

0.0023

0 to 20 years

19.7
(13.2-26.3)

6.3
(2.3-10.3)

24.6
(17.6-31.7)

43.7
(35.5-51.8)

<0.0001

21 to 30 years

21.5
(14.2-28.8)

9.1
(4.0-14.2)

28.9
(20.8-37.0)

42.1
(33.4-50.9)

<0.0001

31+ years

21.9
(15.0-28.8)

8.0
(3.5-12.6)

27.7
(20.2-35.2)

41.6
(33.4-49.9)

<0.0001

0 to 20 years

9.2
(4.4-13.9)

30.3
(22.7-37.8)

31.0
(23.4-38.6)

11.3
(6.1-16.5)

.6776

21 to 30 years

7.4
(2.8-12.1)

24.0
(16.4-31.6)

22.3
(14.9-29.7)

15.7
(9.2-22.2)

0.0550

31+ years

6.6
(2.4-10.7)

7.3
(2.9-11.7)

1.0000

0 to 20 years

14.1
(8.4-19.8)

31.0
(23.4-38.6)

23.9
(16.9-31.0)

14.1
(8.4-19.8)

1.0000

21 to 30 years

11.6
(5.9-17.3)

29.8
(21.6-37.9)

20.7
(13.4-27.9)

6.6
(2.2-11.0)

0.1489

31+ years

12.4
(6.9-17.9)

24.8
(17.6-32.1)

17.5
(11.2-23.9)

8.0
(3.5-12.6)

0.1814

0 to 20 years

--

28.2
(20.8-35.6)

2.1
(0.0-4.5)

--

21 to 30 years

--

25.6
(17.8-33.4)

0.8
(0.0-2.4)

--

31+ years

--

24.8
(17.6-32.1)

2.2
(0.0-4.6)

--

Do Not
Copy 19.7
24.8
(17.6-32.1) Apply
(13.0-26.4)
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TABLE 9.
Dermatologist Preference for Type of Pharmaceutical Interaction. Private dermatology practices reported “no preference” significantly more often than
either medical scientific-liaison (MSL) or pharmaceutical sales representative (PSL). In academic/government and multi-specialty practices, there was not
a significant difference between MSL and “no preference”. There was also a trend wherein increasing years of experience had decreasing preference for
MSL PPRI.
Medical-Scientific
Liaison
% (95% CI)

Pharmaceutical Sales
Representative
% (95% CI)

No
preference
% (95% CI)

Neither
% (95% CI)

Chi-square
p-value

Overall

16.8
(13.0-20.5)

16.3
(12.6-19.9)

54.3*
(49.3-59.2)

12.8
(9.4-16.1)

<0.0001

Dermatology
Solo

11.1
(6.0-16.2)

18.1
(11.8-24.3)

62.5*
(54.6-70.4)

8.3
(3.8-12.8)

<0.0001

Dermatology
Group

17.0
(11.2-22.7)

17.6
(11.8-23.4)

52.1*
(44.5-59.7)

13.3
(8.1-18.5)

<0.0001

MultiSpecialty

18.2
(6.8-29.6)

13.6
(3.5-23.8)

50.0A
(35.2-64.8)

18.2
(6.8-29.6)

0.0002

Academic/
Government

31.9
(18.6-45.2)

8.5
(0.5-16.5)

40.4A
(26.4-54.5)

19.1
(7.9-30.4)

0.001

0 to 20

23.2
(16.3-30.2)

12.0
(6.6-17.3)

46.5*
(38.3-54.7)

18.3
(11.9-24.7)

<0.0001

21 to 30

16.5
(9.9-23.1)

17.4
(10.6-24.1)

57.0*
(48.2-65.8)

9.1
(4.0-14.2)

<0.0001

31+

10.2
(5.1-15.3)

19.7
(13.0-26.4)

59.9*
(51.6-68.1)

10.2
(5.1-15.3)

<0.0001

significantly greater than all other values in row via Marascuilo procedure, p<0.01 Asignificantly greater than Pharmaceutical Sales Representative

*
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TABLE 10.

Dermatologist Valued Experiences from Pharmaceutical Interactions. Across all age-subgroups and dermatology private practices, product samples were significantly more valued than other experiences. A similar trend was found for multispecialty group private practices. There were no
significant differences among experiences from academic/government dermatologists.

*

Samples
% (95% CI)

Patient Education
Material
% (95% CI)

Reimbursement
Support
% (95% CI)

Clinical Information on Branded
Products
% (95% CI)

“I do not regularly
engage with
pharmaceutical
representatives”
% (95% CI)

Chi-square
p-value

Overall

86.8*
(83.3-90.1)

62.8
(57.9-67.6)

65.8
(61.0-70.5)

58.5
(53.3-63.2)

9.8A
(6.8-12.7)

<0.0001

Dermatology
Solo

94.4*
(90.7-98.2)

68.1
(60.4-75.7)

67.4
(59.7-75.0)

68.1
(60.4-75.7)

4.9A
(1.4-8.4)

<0.0001

Dermatology
Group

92.1*
(88.0-96.2)

65.5
(58.2-72.7)

74.5
(67.9-81.2)

56.4
(48.8-63.9)

5.5A
(2.0-8.9)

<0.0001

MultiSpecialty

72.7B
(59.6-85.9)

56.8B
(42.4-71.5)

65.9B
(51.9-79.9)

50.0
35.2-64.8

18.2
(6.8-29.6)

<0.0001

Academic/
Government

57.4
(43.3-71.6)

42.6
(28.4-56.7)

29.8
16.7-42.9)

42.6
(28.4-56.7)

31.9
(18.6-45.2)

0.052

0 to 20

83.1*
(76.9-89.3)

59.9
(51.8-67.9)

63.4
(55.5-71.3)

47.9
(39.7-56.1)

10.6A
(5.5-15.6)

<0.0001

21 to 30

89.3*
(83.7-94.8)

65.3
(56.8-73.8)

68.6
(60.3-76.9)

64.5
(55.9-73.0)

9.1A
(4.0-14.2)

<0.0001

31+

88.3*
(82.9-93.7)

63.5
(55.4-71.6)

65.7
(57.7-73.6)

63.5
(55.4-71.6)

9.5A
(4.6-14.4)

<0.0001

significantly greater than all other values in row by Marascuilo procedure, p<0.01
significantly less than all other values in row by Marascuilo procedure, p<0.01
significantly greater than “I do not regularly engage with pharmaceutical representatives” by Marascuilo procedure, p<0.01

A
B
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TABLE 11.
Odds Ratio that Dermatologists Were Aware of June 2020 FDA
Guidance. Trend toward increased odds ratio of being aware of new
FDA guidance with recent pharmaceutical interaction.

With July Pharmaceutical
Interaction
Without July Pharmaceutical
Interaction

Yes
(count)

No
(count)

58

252

Odds Ratio
(95% CI)

1.5
(0.8-2.9)
12

78

J.W. Marson, G.H. Litchman, D.S. Rigel

samples and educational materials. These findings highlight the
increasingly prevalent role that the virtual landscape will play
in clinical practice. Adapting to these changes may provide the
necessary foundation for more efficient and effective PPRI to
occur in an increasingly interconnected, virtual, post-pandemic
world.
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Study limitations include relatively small sample size, especially
among subgroups (eg, academic/government and multispecialty
practice), which may result in Type II error. Responses may have
been retrospective estimates. Despite this, confidence intervals
and statistical analysis demonstrated significance. There may
also be selection bias given slightly increased representation of
more experienced dermatologists. However, that demographic
is also more likely to make practice decisions regarding PPRI
protocols.

CONCLUSIONS
Our findings suggest PPRI materially decreased during the initial
COVID-19 peak but is resuming and will likely return to baseline
volume moving forward. However, given current predictions,
Pharma will have to adjust their approach as the format of
these interactions will likely evolve in the future to include a
more virtual approach. Further studies may better elucidate the
economic and clinical impact associated with these changes and
their effect on dermatologists’ ability to provide patients with
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Acitretin for Secondary Prevention
of Keratinocyte Cancers in a Veteran Population:
A Retrospective Cohort Study
Rachel K. Lim,a Martin A. Weinstock MD PhD,b,c Shoshana M. Landow MD MPH,b,c
a
Brown University, Providence, RI
BWarren Alpert Medical School at Brown University, Providence, RI
c
Dermatoepidemiology Unit, Providence VA Medical Center, Providence, RI

A

citretin, a vitamin A derivative used for psoriasis,
can prevent keratinocyte carcinoma (KC). It induced
regression of keratoacanthomas (KA) in animal models,
presumably by activating retinoic acid and retinoid X receptors
that regulate gene expression for growth and proliferation.1,2
In clinical trials, incident squamous cell carcinoma (SCC) was
reduced by 88% in transplant recipients receiving acitretin.
Reduction in incidence of basal cell carcinoma (BCC) and SCC
was not statistically significant in non-transplant patients,
though trends supported acitretin use.3,4 We describe acitretin
use for KC prevention in a clinical setting, with particular focus
on elderly patients who are non-transplant recipients.

A total of 55 patients were identified; 15 with KCs were included
for data extraction (see Table). Acitretin dosage ranged from
10mg weekly to 25mg twice daily. The mean age and BMI were
84 ± 8 years and 25 ± 4 kg/m2, respectively, 90% were white,
all were male, 60% were deceased at time of review, and the
mean follow-up period was 2.2 years. Five patients developed
a keratinocyte carcinoma within the first year of acitretin
use. Of these five patients, three developed a keratinocyte
carcinoma within 3 months of acitretin prescription which may
suggest that these cancers developed before the full benefit of
acitretin was realized. No patient took nicotinamide and three
used imiquimod cream, one of whom also used 5-fluorouracil
cream. Comparing the overall mean number of new KCs per
year before and after acitretin among included patients, we
observed a non-significant decrease of 9.9% (P>0.10).
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Patients prescribed acitretin between January 1, 2010 and
August 31, 2020 at the Providence VA Medical Center were
identified using pharmacy records. Records were subsequently
screened for diagnoses of KCs, including SCC, BCC, SCC in situ,
KA, and basosquamous carcinoma.

Here, we highlight obstacles to acitretin use in dermatology
clinics outside of randomized trial settings. The elderly

TABLE 1.
Annual Rate of New Keratinocyte Carcinomas
Patient ID

Follow-up
(years)

Mean Number of New Keratinocyte Cancers
Per Year
Pre-acitretin1

Post-acitretin

Acitretin for Other Dermatologic Condition

Excluded,
Reason2

3

2

Missing

3.5

--

Yes, 1

5

4

2.6

3.5

--

Yes, 1

9

2

4.5

2

--

Yes, 1

21

2

Missing

1

--

--

27

2

Missing

0

--

--

29

3

3

3.33

--

Yes, 2

33

1

1.5

1

--

--

35

1

0.75

0

Pityriasis rubra pilaris

--

43

2

Missing

0.5

Psoriasis

--

44

1

1

0

Hailey-Hailey

--

46

6

Missing

1.33

--

--

50

4

1

1

Psoriasis

--

51

3

6

16

--

Yes, 2

53

2

2.83

7

--

--

54

1

Missing

1

Psoriasis

--

1Missing values for new keratinocyte cancers per year before acitretin treatment indicate no dermatological visits recorded between 2010¬–2020 prior to acitretin
prescription.
2Reasons for exclusion: 1 = termination of acitretin due to side effects, 2 = transplant recipient
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population included in our study may be more representative of
patients who seek KC prevention to avoid surgical procedures.
Study limitations include small sample size and incomplete
patient records. Notably, acitretin doses observed in this
study were highly variable. Side effects of acitretin are dosedependent,5 but there is no standard for chemoprevention.
Further studies may determine whether doses low enough
to be tolerated by elderly patients would be effective as
chemoprevention, especially compared or in combination with
possible alternative proposed interventions. Guidelines for
chemoprevention for this high-risk elderly population, which
demographic trends show will be enlarging in the coming
decades, should be developed.
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Vitamin K2 Awareness in Sun-Protected Patients
Supplementing With Vitamin D
Hythem Abouodah,a* Leah M. Douglas MD,b* Bao Vincent Ho BS,c* Raj Bhattacharya MD,d Ethan Wolf,e
Ting Wang-Weinman MD PhD,c Deede Liu MD,f Daniel Aires MDf
University of Kansas School of Medicine, Kansas City, KS
BBaylor College of Medicine, Houston, TX
c
Division of Dermatology, University of Kansas Medical Center; Kansas City, KS
d
FACE Research Lab, University of Kansas Medical Center, Kansas City, KS
EThe Pembroke Hill School, Kansas City, MO
f
Dermatology, Oakland, CA
a

These authors contributed equally to this manuscript.

*

ABSTRACT
Dermatologists often recommend vitamin D for sun-protected patients. Most patients are not aware of the key role vitamin K2 plays in
vitamin D metabolism and do not receive sufficient dietary vitamin K2. A survey of 50 sun-protecting patients shows 4/50 understood
the role of vitamin K2 and 1/50 was supplementing vitamin K2. Therefore, counseling on vitamin K2 supplementation may be of benefit
to sun-protected dermatology patients.
J Drugs Dermatol. 2021;20(2):228-229. doi:10.36849/JDD.2021.5829
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ermatologists typically counsel patients on vitamin D
supplementation when recommending rigorous sun
protection for conditions such as lupus or melanoma.
Evidence supports a synergistic impact for vitamin K2 on
vitamin D, potentially explaining the “calcium paradox,” the
inverse relationship between bone mineral density and arterial
calcification. Most subjects consuming typical Western foods
do not obtain sufficient vitamin K2 from dietary sources.1
Although the FDA has not at this time authorized an RDA for
vitamin K2, the European Food Safety Authorities (EFSA) has
accepted a claim for the role of vitamin K2 supplementation on
the maintenance of bone heath. The Rotterdam Study showed
that taking >33 mcg/day K2 decreased coronary heart disease
risk by 50% in postmenopausal women.2 A subsequent clinical
trial found that taking 180 mcg/day K2 for 3 years promoted
bone quality and strength in postmenopausal women.3
Therefore, when counseling on vitamin D supplementation
we generally suggest adding vitamin K2 100 mcg daily,
especially when at increased risk for osteoporosis or vascular
calcification. This is within the range that major studies have
correlated to favorable bone and cardiovascular outcomes.
While this amount can be obtained from daily consumption
of certain pasture raised dairy products or organ meats, few
Western patients do so.

Because K2 exerts an effect similar to K1 in activating
coagulation factors, vitamin K2 supplementation may be
contraindicated in patients on warfarin. However, recent work
indicates that increased intake of leafy greens may help rather
than harm patients on warfarin.4 For reference, 100 mcg K1 is
the amount present in two leaves of spinach. It is also worth
noting that Vitamin K2 absorption may be reduced by certain
antibiotics such as cefoperazone, bile acid sequestrants, and
orlistat.
The present study aimed to understand whether dermatology
patients following recommendations on sun-protection and
Vitamin D were (1) aware of the role Vitamin K2 plays in Vitamin
D metabolism, and (2) obtaining adequate vitamin K2, either
via supplement or by daily consumption of dietary sources
such as 5 egg yolks or 900 grams of liver. Patient recruitment
occurred at a single institution’s dermatology department. An
IRB-approved survey was offered to patients over the age of 18
who were advised to engage in sun protection, such as applying
sunscreen before going outdoors. Patients were informed that
the survey was voluntary and refusal to participate would have
no effect on their current or future care. Surveys were completed
and submitted anonymously. Patients under 18 or unable to
read English were excluded. 54 dermatology patients filled out
the survey in Figure 1, and the 50 surveys that answered yes to
question 1 were further analyzed.
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FIGURE 1. The survey that was returned by 54 dermatology patients.
1. Were you told by your dermatologist to engage in sunprotection and supplement with vitamin D?
Yes No
2. Are you aware of the role that vitamin K2 plays in bone and
vitamin D metabolism?

STILL
AVAILABLE!

Yes No
3. Do you currently supplement with vitamin K2, eat a large
amount of liver, or eat five eggs per day?
K2 eggs liver none of these

The Biological
Impact of Oats:
Eczema
and
Beyond
Do Not Copy

Of the 50, four were aware of the role of vitamin K2, and one
regularly supplemented with vitamin K2. The results support
that dermatology patients taking Vitamin D supplements when
practicing sun protection may benefit from counseling on
vitamin K2.
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Response to “Assessing a Paradigm Shift: Perceptions
of the USMLE Step 1 Scoring Change to Pass/Fail”
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We commend Wei et al1 for highlighting the fundamental shift
that dermatology program directors (PDs) and students alike
will experience following the change of the USMLE Step 1 to
pass/fail. Historically, Step 1 scores were pivotal in applicant
selection.2,3 PDs utilized the three-digit score objectively to
evaluate a student’s competitiveness and determine residency
interview invitations.2 This selection criteria undoubtedly
placed tremendous stress on medical students to meet the
criteria/demands of residency programs.
The USMLE website reasoned that this change to Step 1
will eliminate the overemphasis on USMLE performance
and decrease student distress.5 Wei et al reports 71.98% of
dermatology PDs indicated that given this change, Step 2
CK scores should be required prior to residency application
submission. Currently, 79.49% of PD’s do not require Step
2 scores prior to application submission. While this change
appears to ameliorate the uncertainty, PDs have regarding how
they will assess applicants moving forward, it does, however,
contradict the basis for changing Step 1 to pass/fail. Now, a
greater emphasis will be placed on only one score, rather
than two scores, and inherently disallow “redemption” for
applicants who may have had subpar Step 1 scores.

about their desired specialty and applications for dermatology
away rotations. An unconsidered effect is that students may
prematurely take Step 2 CK, prior to completing core clinical
rotations and subject exams. Without an objective score to
characterize applicants, students from higher ranking medical
schools may be favorably selected for dermatology away
rotations. Additionally, shifting emphasis to Step 2 CK may
reduce time for extracurricular activities such as research,
volunteerism, and elective dermatology rotations (opportunity
for Letter of Recommendation) that make applicants wellrounded.

et al illuminated the new narrative required of the residency
Do Not Wei
Copy
selection process given USMLE Step 1 score changes. Without
Penaltieschanges
Apply
to the Step 2 CK scoring system, it is possible that

56.7% of PDs believe applicants from ‘lower ranked’ medical
schools will be negatively impacted by this change. We must
consider the impact upon applicants from osteopathic and
international medical schools, who annually fill a small portion
of dermatology residency positions. Of the 529 (PGY-1, PGY2 and Physician) dermatology positions filled in the 2020
Main Residency Match Data, only 74 (13.99%) were filled by
osteopathic and international medical school graduates.6 Step
1 scores enable students from these schools to be competitive
among US allopathic applicants. The removal of Step 1 scores
makes the future of osteopathic and international students
nebulous.
Applicants often narrow their specialty choice after receiving
Step 1 scores, after evaluating their “competitiveness.” Step 2
CK is traditionally taken after the 3rd year of medical school,
this shift now provides students with increased uncertainty

the distress will shift from one exam to another, further
complicating the application process for medical students and
residencies. It should be noted that competitive residencies
such as dermatology may become solely available to students
at highly regarded medical schools, eliminating chances for
students from low tier allopathic, osteopathic, and international
medical schools. This change needs to be examined further by
USMLE and program directors to ensure fair opportunities in
the dermatology residency selection process.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

DUOBRII™ (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045% for topical use
INDICATIONS AND USAGE
DUOBRII (halobetasol propionate and tazarotene) Lotion, 0.01%/0.045% is indicated for
the topical treatment of plaque psoriasis in adults.
CONTRAINDICATIONS
Pregnancy
DUOBRII Lotion is contraindicated in pregnancy [see Warnings and Precautions and Use
in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Risk
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Tazarotene
is teratogenic, and it is not known what level of exposure is required for teratogenicity
in humans [see Contraindications and Clinical Pharmacology]. Tazarotene elicits
teratogenic and developmental effects associated with retinoids after topical or
systemic administration in rats and rabbits [see Use in Specific Populations].
Advise pregnant females of the potential risk to a fetus. Obtain a pregnancy test within
2 weeks prior to DUOBRII Lotion therapy. Initiate DUOBRII Lotion therapy during a
menstrual period. Advise females of reproductive potential to use effective
contraception during treatment with DUOBRII Lotion therapy [see Use in
Specific Populations].
Hypothalamic-Pituitary-Adrenal (HPA) Axis Suppression and Other Unwanted
Systemic Glucocorticoid Effects
DUOBRII Lotion contains halobetasol propionate, a corticosteroid, and has been shown
to suppress the hypothalamic-pituitary-adrenal (HPA) axis.
Systemic effects of topical corticosteroids may include reversible HPA axis suppression
with the potential for glucocorticosteroid insufficiency. This may occur during treatment
or upon withdrawal of treatment of the topical corticosteroid.
The potential for hypothalamic-pituitary-adrenal (HPA) axis suppression with DUOBRII
Lotion was evaluated in a study of 20 adult subjects with moderate to severe plaque
psoriasis involving ≥20% of their body surface area. The subjects were treated once
daily for 8 weeks and assessed for HPA axis suppression at Weeks 4 and 8. HPA axis
suppression occurred in 3 out of 20 (15%) subjects at Week 4 and none (0%) of these 20
subjects had HPA axis suppression at Week 8 [see Clinical Pharmacology in full
Prescribing Information].
Because of the potential for systemic absorption, use of topical corticosteroids, including
DUOBRII Lotion, may require that patients be evaluated periodically for evidence of HPA
axis suppression. Factors that predispose a patient using a topical corticosteroid to HPA
axis suppression include the use of more potent corticosteroids, use over large surface
areas, occlusive use, use on an altered skin barrier, concomitant use of multiple
corticosteroid-containing products, liver failure, and young age. An adrenocorticotropic
hormone (ACTH) stimulation test may be helpful in evaluating patients for HPA
axis suppression.
If HPA axis suppression is documented, attempt to gradually withdraw the drug or
reduce the frequency of application. Manifestations of adrenal insufficiency may require
supplemental systemic corticosteroids. Recovery of HPA axis function is generally
prompt and complete upon discontinuation of topical corticosteroids.
Systemic effects of topical corticosteroids may also include Cushing’s syndrome,
hyperglycemia, and glucosuria. Use of more than one corticosteroid-containing product
at the same time may increase the total systemic exposure to topical corticosteroids.
Pediatric patients may be more susceptible than adults to systemic toxicity from the use
of topical corticosteroids because of their larger surface-to-body mass ratio [see Use in
Specific Populations].
Local Adverse Reactions
Local adverse reactions may include atrophy, striae, telangiectasias, folliculitis and
contact dermatitis. Some local adverse reactions may be irreversible. If these adverse
reactions occur, discontinue the medication at least until the integrity of the skin is
restored; do not resume treatment if allergic contact dermatitis is identified.
Avoid use of DUOBRII Lotion on eczematous skin, as it may cause severe irritation.
Photosensitivity and Risk for Sunburn
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps)
should be avoided unless deemed medically necessary, and in such cases, exposure
should be minimized during the use of DUOBRII Lotion. Patients must be instructed to
use sunscreens and protective clothing when using DUOBRII Lotion. Patients with
sunburn should be advised not to use DUOBRII Lotion until fully recovered. Patients who
may have considerable sun exposure due to their occupation and those patients with
inherent sensitivity to sunlight should exercise particular caution when using
DUOBRII Lotion.
DUOBRII Lotion should be administered with caution if the patient is also taking drugs
known to be photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones,
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Ophthalmic Adverse Reactions
Use of topical corticosteroids may increase the risk of posterior subcapsular cataracts
and glaucoma. Cataracts and glaucoma have been reported postmarketing with the use
of topical corticosteroid products. Advise patients to report any visual symptoms and
consider referral to an ophthalmologist for evaluation.
Concomitant Skin Infections
Use an appropriate antimicrobial agent if a skin infection is present or develops. If a
favorable response does not occur promptly, discontinue use of DUOBRII Lotion until the
infection has been adequately treated.
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ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In randomized, double-blind, multicenter, vehicle-controlled clinical trials, 410 adults
with plaque psoriasis were treated with DUOBRII Lotion or vehicle lotion and had
post-baseline safety data. Subjects applied DUOBRII Lotion or vehicle lotion once daily
for up to eight weeks. The adverse reactions occurring in ≥1% of the subjects treated
with DUOBRII through Week 8 were contact dermatitis (7%), application site pain (3%),
folliculitis (2%), skin atrophy (2%), and excoriation (2%).
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Safety in
pregnant females has not been established. The potential risk to the fetus outweighs
the potential benefit to the mother from DUOBRII Lotion during pregnancy; therefore,
DUOBRII Lotion should be discontinued as soon as pregnancy is recognized [see
Contraindications, Warnings and Precautions, Clinical Pharmacology].
Observational studies suggest an increased risk of low birthweight in infants with the
maternal use of potent or very potent topical corticosteroids (see Data).
In animal reproduction studies with pregnant rats, reduced fetal body weights and
reduced skeletal ossification were observed after topical administration of a tazarotene
gel formulation during the period of organogenesis at a dose 11 times the maximum
recommended human dose (MRHD) (based on AUC comparison). In animal reproduction
studies with pregnant rabbits, single incidences of known retinoid malformations,
including spina bifida, hydrocephaly, and heart anomalies were observed after topical
administration of a tazarotene gel formulation at 116 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal
toxicity, developmental delays, and/or behavioral delays were observed after oral
administration of tazarotene during the period of organogenesis at doses 9 and 228
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased
litter size, decreased numbers of live fetuses, decreased fetal body weights, and
increased malformations were observed after oral administration of tazarotene prior to
mating through early gestation at doses 9 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies, increased malformations, including cleft palate and
omphalocele, were observed after oral administration of halobetasol propionate during
the period of organogenesis to pregnant rats and rabbits (see Data). The available data
do not support relevant comparisons of systemic halobetasol propionate exposures
achieved in the animal studies to exposures observed in humans after topical use of
DUOBRII Lotion.
The background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Human Data
Available observational studies in pregnant women did not identify a drug-associated
risk of major birth defects, preterm delivery, or fetal mortality with the use of topical
corticosteroids of any potency. However, when the dispensed amount of potent or very
potent topical corticosteroids exceeded 300 g during the entire pregnancy, maternal use
was associated with an increased risk of low birth weight in infants.
Animal Data
Halobetasol propionate has been shown to cause malformations in rats and rabbits
when given orally during organogenesis at doses of 0.04 to 0.1 mg/kg/day in rats and
0.01 mg/kg/day in rabbits. Halobetasol propionate was embryotoxic in rabbits but not in
rats. Cleft palate was observed in both rats and rabbits. Omphalocele was seen in rats
but not in rabbits.
In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25
mg/kg/day tazarotene) was topically administered to pregnant rats during gestation
days 6 through 17. Reduced fetal body weights and reduced skeletal ossification
occurred at this dose (11 times the MRHD based on AUC comparison). In an embryofetal
development study in rabbits, a tazarotene gel formulation, 0.5%, 0.25 mg/kg/day
tazarotene) was topically administered to pregnant rabbits during gestation days 6
through 18. Single incidences of known retinoid malformations, including spina bifida,
hydrocephaly, and heart anomalies were noted at this dose (116 times the MRHD based
on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats;
malformations and post-implantation loss were observed in rats and rabbits at doses
producing 9 and 228 times, respectively, the MRHD (based on AUC comparisons).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before
mating through gestation day 7, classic developmental effects of retinoids including
decreased number of implantation sites, decreased litter size, decreased numbers of
live fetuses, and decreased fetal body weights were observed at this dose (16 times the
MRHD based on AUC comparison). A low incidence of retinoid-related malformations
was observed at that dose.
In a pre- and postnatal development toxicity study, topical administration of a
tazarotene gel formulation (0.125 mg/kg/day) to pregnant female rats from gestation
day 16 through lactation day 20 reduced pup survival but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug
exposure in the rat at this dose would be equivalent to 5 times the MRHD (based on
AUC comparison).
Lactation
Risk Summary
There are no data on the presence of tazarotene, halobetasol propionate or its
metabolites in human milk, the effects on the breastfed infant, or the effects on milk
production after treatment with DUOBRII Lotion.
After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk.
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It is not known whether topical administration of corticosteroids could result in
sufficient systemic absorption to produce detectable quantities in human milk.
The developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for DUOBRII Lotion and any potential adverse effects on
the breastfed child from DUOBRII Lotion.
Clinical Considerations
Advise breastfeeding women not to apply DUOBRII Lotion directly to the nipple and
areola to avoid direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing
DUOBRII Lotion is contraindicated in women who are pregnant. Females of reproductive
potential should be warned of the potential risk and use adequate birth-control
measures during treatment with DUOBRII Lotion. The possibility that a female of
reproductive potential is pregnant at the time of institution of therapy should be
considered. A negative result for pregnancy should be obtained within 2 weeks prior to
DUOBRII Lotion therapy, which should begin during menstruation.
Contraception
Based on animal studies, DUOBRII Lotion may cause fetal harm when administered to a
pregnant female [see Use in Specific Populations]. Advise females of reproductive
potential to use effective contraception during treatment with DUOBRII Lotion.
Pediatric Use
Safety and effectiveness of DUOBRII Lotion in pediatric patients under the age of 18
years have not been evaluated.
Because of higher skin surface area to body mass ratios, pediatric patients are at a
greater risk than adults of HPA axis suppression and Cushing’s syndrome when they are
treated with topical corticosteroids. They are therefore also at greater risk of adrenal
insufficiency during or after withdrawal of treatment. Adverse reactions including striae
have been reported with use of topical corticosteroids in infants and children [see
Warnings and Precautions].
HPA axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight
gain, and intracranial hypertension have been reported in children receiving topical
corticosteroids. Manifestations of adrenal suppression in children include low plasma
cortisol levels and an absence of response to ACTH stimulation. Manifestations of
intracranial hypertension include bulging fontanelles, headaches, and bilateral
papilledema [see Warnings and Precautions].
Geriatric Use
Of the 270 subjects exposed to DUOBRII Lotion in clinical trials, 39 subjects were 65 years
or older. Clinical trials of DUOBRII Lotion did not include sufficient numbers of subjects
age 65 years and older to determine whether they respond differently from
younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been performed to evaluate the carcinogenic
potential of halobetasol propionate.
A long-term study of tazarotene following oral administration of 0.025, 0.050, and 0.125
mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on
pharmacokinetic data from a shorter term study in rats, the highest dose of
0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent to 1.4
times the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel
formulation in mice terminated at 88 weeks showed that dose levels of 0.05, 0.125, 0.25,
and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle
control animals. Tazarotenic acid systemic exposure at the highest dose was 35 times
the MRHD (based on AUC comparison).
Halobetasol propionate was not genotoxic in the Ames assay, in the sister chromatid
exchange test in Chinese hamster somatic cells, in chromosome aberration studies of
germinal and somatic cells of rodents, and in a mammalian spot test. Positive
mutagenicity effects were observed in a mouse lymphoma gene mutation assay in
vitro and in a Chinese hamster micronucleus test.
Tazarotene was non-mutagenic in the Ames assay and did not produce structural
chromosomal aberrations in human lymphocytes. Tazarotene was non-mutagenic in
the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in an in vivo mouse micronucleus test.
Studies in rats following oral administration of halobetasol propionate at dose levels up
to 0.05 mg/kg/day, approximately 0.53 times the MRHD based on BSA comparisons,
indicated no impairment of fertility or general reproductive performance.
No impairment of fertility occurred in rats when male animals were treated for 70 days
prior to mating and female animals were treated for 14 days prior to mating and
continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic
drug exposure in the rat at the highest dose was 5 times the MRHD (based on
AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for
70 days prior to mating with oral doses of up to 1 mg/kg/day tazarotene, which
produced a systemic exposure 17 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated
for 15 days prior to mating and continuing through gestation day 7 with oral doses of
tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the number
of estrous stages and an increase in developmental effects at that dose, which produced
a systemic exposure 30 times the MRHD (based on AUC comparison).
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workingtogether
For adults with plaque psoriasis

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

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

Patients who achieved treatment success* with QD dosing
(8 week primary endpoint)1,4
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The only potent-to-superpotent
steroid that has no time limits on use;
use only until control is achieved.1,5-9
DUOBRII Lotion was studied in two 8-week clinical trials and
a 1-year safety study. Discontinue treatment if atrophy, striae,
telangiectasias, or folliculitis occurs.1,10
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Indication
DUOBRII® (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045%, is indicated for the topical treatment of plaque
psoriasis in adults.

Important Safety Information
Contraindication
DUOBRII Lotion is contraindicated in pregnancy.

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

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

AAD = American Academy of Dermatology
QD = once daily
*Treatment success was defined as at least a 2-grade improvement from baseline
in Investigator’s Global Assessment (IGA) score, and a score of “clear” or “almost
clear” (primary endpoint at week 8).1
Study design: DUOBRII Lotion was assessed in 2 prospective, multicenter,
randomized, double-blind, phase 3 clinical trials in 418 adult patients with
psoriasis. Patients were treated with DUOBRII Lotion or vehicle, applied once
daily and evaluated at 2, 4, 6, 8 weeks (primary endpoint), and post treatment
at 12 weeks.1
References: 1. DUOBRII Lotion [prescribing information]. Bridgewater, NJ: Bausch
Health US, LLC. 2. Food and Drug Administration. Orange Book: Approved Drug
Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.
gov/scripts/cder/ob/index.cfm. Accessed February 12, 2020. 3. Menter A, Korman
NJ, Elmets CA, et al. Guidelines of care for the management of psoriasis and
psoriatic arthritis. Section 3. Guidelines of care for the management and treatment
of psoriasis with topical therapies. J Am Acad Dermatol. 2009;60(4):643-659.
4. Gold LS, Lebwohl MG, Sugarman JL, et al. Safety and efficacy of a fixed
combination of halobetasol and tazarotene in the treatment of moderate-tosevere plaque psoriasis: results of two phase 3 randomized controlled trials.
J Am Acad Dermatol. 2018;79(2):287-293. 5. Clobetasol propionate cream
[prescribing information]. Lincolnton, NC: Cosette Pharmaceuticals, Inc.
6. Diprolene lotion [prescribing information]. Whitehouse Station, NJ: Merck
Sharp & Dohme Corp. 7. Enstilar foam [prescribing information]. Madison, NJ: LEO
Pharma Inc. 8. Halobetasol propionate cream [prescribing information]. South
Plainfield, NJ: G&W Laboratories, Inc. 9. Mometasone furoate cream [prescribing
information]. South Plainfield, NJ: G&W Laboratories, Inc. 10. Data on file.
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