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Understanding of a key pathway in AD is emerging 1,2
AD is a chronic inflammatory skin disease caused by the dysregulation of cytokines and other immune mediators.
However, there is more to understand when it comes to a pathway key to mediating this response—the JAK-STAT pathway.

Gain insight into why the JAK-STAT pathway is a critical target in the pathogenesis of AD, including1,2
• How the dysregulation of the JAK-STAT pathway helps perpetuate AD
• Which key JAK-mediated cytokines depend on this pathway to promote itch, inflammation, and skin barrier
dysfunction in AD

Learn why the JAK-STAT pathway is critical to our understanding of AD1
JAK=Janus kinase; JAK-STAT=Janus kinase-signal transducer and activator of transcription.
References: 1. Bao L, Zhang H, Chan LS. JAK-STAT. 2013;2(3):e24137. doi:10.4161/jkst.24137. 2. Howell MD, Kuo FI, Smith PA. Front Immunol. 2019;10:2342. doi:10.3389/fimmu.2019.02342.

Learn more at ThinkYouKnowJAK.com
© 2021, Incyte Corporation.
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ABSTRACT
Background: Impetigo is a contagious bacterial infection that affects the superficial skin layers. Increasing worldwide antimicrobial
resistance (AMR) to existing topical agents commonly prescribed to treat impetigo is central to treatment failure. The Worldwide Health
Organization developed a global action plan on AMR, but omitted information about AMR stewardship programs for topical antibiotics.
Objectives: The review aims to provide information to clinicians and stakeholders regarding AMR and antimicrobial stewardship on
topical antimicrobial drugs for impetigo treatment.
Methods: The literature searches reviewed the status of AMR to current topical antibiotics in impetigo, current therapeutic behavior,
and concordance with antimicrobial stewardship principles. Two international panels convened to discuss the output of the searches,
and the results of the panel discussions were used in the development of the manuscript.
Results: The literature search included clinical trials, research studies, clinical guidelines, consensus papers, and reviews (if they
provided original data), published between January 2008 and May 2019. The articles were selected based on clinical relevancy of
impetigo management, clinical efficacy, and safety of the treatment and antimicrobial resistance. The searches resulted in one-hundred
and ninety-eight articles. After applying the eligibility criteria, nineteen articles met inclusion criteria and were considered in the present
review.
Conclusions: While published antimicrobial stewardship guidelines have focused on systemic antibiotics, few studies have attempted
to evaluate topical antibiotic prescribing practices for impetigo treatment. Many of the topical impetigo treatments currently in use have
developed resistance. The appropriate use of topical ozenoxacin can help eradicate impetigo while minimizing AMR.
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INTRODUCTION

A

ntimicrobial resistance (AMR) has become one of the
most important determinants of outcomes in patients
with infections.1 A recent report estimates that by 2050,
10 million people per year will die globally due to AMR.1,2,3 This
would make the deaths per year attributed to AMR higher than
other major causes of deaths, such as cancer, diabetes, and
traffic accidents.The cost of AMR is immense, both economically
and personally, for patients' quality of life. The continued rise in
AMR would cost up to 100 trillion United States (US) Dollars.1
Global consumption of antibiotics in human medicine rose by
nearly 40% between 2000 and 2010.4 Linked to considerable
differences in usage rates of antimicrobial drugs between
countries, there is significant geographical variation in the

patterns of AMR. Despite these variations, as intercontinental
travel makes the spread and mutation of infectious diseases a
global problem, a comprehensive response to AMR is required
to limit the rise in its rates. During two international panel
meetings on impetigo treatment, essential questions arose
regarding AMR patterns and rates of current topical impetigo
treatments and the concordance with antimicrobial stewardship
principles.

OBJECTIVES
This article aims to address the topic of AMR to topical impetigo
treatment and provide information to clinicians and stakeholders
regarding methods of antimicrobial stewardship.
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METHODS
To examine the status of AMR to topical impetigo treatment,
current therapeutic behavior, and concordance with antimicrobial
stewardship, two concurrently performed systematic literature
searches were performed. The results of the literature searches
were discussed at length by two international panels. The
international panel meetings occurred on July 11, 2019, in
Austin, Texas (Topic: AMR and impetigo treatment) and October
7, 2019, in Madrid, Spain (Meeting topic: Assessment of the need
for topical antibiotic stewardship activities). The output of these
discussions was instrumental in the development of the current
review.
For the literature searches, articles were selected based on clinical
relevancy and for addressing aspects of impetigo management,
including clinical efficacy and safety of the treatment, and
AMR patterns to topical antibiotics of the main causal agents,
S. aureus and Streptococcus pyogenes (S. pyogenes). The
systematic review included clinical trials, research studies,
clinical guidelines, consensus papers, and reviews (if they
provided original data), published between January 2008 and
May 2019. For the literature searches, the following terms
were used: Impetigo; bullous impetigo; non-bullous impetigo;
impetigo pathogenesis and diagnosis; impetigo patient profile;
impetigo psychosocial factors and quality of life; tools for
choosing topical and systemic impetigo treatment; adjunctive
impetigo treatment; adherence; concordance; efficacy; safety;
antimicrobial and antibiotic resistance; mupirocin; fusidic acid;
retapamulin; ozenoxacin. Exclusion criteria were: No original
data (unless a review article was deemed relevant), not dealing
with the management of impetigo and publication language
other than English.

L.A. Schachner, C.W. Lynde, L.H. Kircik, et al

Features of Impetigo Therapy
The first line of treatment for impetigo is antibiotics.4,9 For limited
impetigo (involves only limited surface area), topical antibiotics
are often preferred over oral antibiotics. As topical antibiotics
can be applied only to the affected area where needed, these
prescription medications have less risk of being associated
with antibiotic resistance and systemic adverse effects caused
by some oral antibiotics.10 The most commonly prescribed
topical antibiotics for impetigo and other skin and soft tissue
infections (SSTIs) include mupirocin and fusidic acid.9-11 There
is good evidence that topical mupirocin and topical fusidic acid
are equally, or more, effective than oral treatment in cases of
limited impetigo.9,11 Due to the lack of studies in patients with
extensive impetigo, whether oral antibiotics are superior to
topical antibiotics in this group remains unclear. There is also
a lack of evidence to support disinfection measures to manage
impetigo.
Ozenoxacin (OZN) is another newer antibacterial agent that has
been used as a topical treatment against impetigo (Table 2).
With a bactericidal mechanism of action, OZN binds to DNAGyrase and Topoisomerase IV to prevent bacterial replication,
thus causing immediate cell death of the bacterial pathogens.12
A pooled-analysis of two multi-centered, randomized (vehiclecontrolled), double-blind clinical trials involving 877 subjects
with impetigo (>2 months) showed that OZN resulted in a

Screening

Features of Impetigo
Impetigo is a highly contagious bacterial infection that affects
the superficial skin. It is primarily caused by S. aureus and less
frequently S. pyogenes or both organisms.5 Impetigo is typically
transmitted by direct contact (eg, autoinoculation via fingers
or clothing).6 There are two forms: bullous and non-bullous
impetigo. Bullous impetigo appears as large, fragile, flaccid
bullae that can rupture and ooze yellow fluid, while non-bullous
impetigo is characterized by small pustules, which quickly
develop yellow-brown crusted plaques.7 Most cases (ie, ~70%)
of impetigo consist of the non-bullous type.5,8

Eligibility

The searches resulted in one-hundred and ninety-eight articles.
After applying the eligibility criteria and removing duplicates,
nineteen articles met inclusion criteria and were considered in
the present review (Figure 1 and Table 1). The contents of these
searches allowed to clarify the following features:

Included

RESULTS

Identification

Do Not Copy
1. Diagram of systematic search results for article selection.
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TABLE 1.
Results of Literature Search: Articles Meeting Eligibility Criteria
Number

Author

Title

Journal

Year

1

McNeil JC, Hulten KG,
Kaplan SL, Mason EO

Mupirocin resistance in Staphylococcus aureus causing recurrent skin and
soft tissue infections in children.

Antimicrob Agents
Chemother18

2011

2

Shallcross LJ, Petersen I,
Rosenthal J, et al

Use of primary care data for detecting impetigo trends, United Kingdom,
1995–2010.

Emerg Infect Dis27

2013

3

Leifso KR, Gravel D,
Mounchili A, et al

Clinical characteristics of pediatric patients hospitalized with
methicillin-resistant Staphylococcus aureus in Canadian hospitals
from 2008 to 2010.

Can J Infect Dis
Med Microbiol17

2013

4

Bairy et al

Fusidic acid - Topical antimicrobial in the management of
Staphylococcus aureus.

Int J Pharma
Pharm Sci30

2013

5

McNeil JC, Hulten KG, Kaplan
SL, Mason EO

Decreased susceptibilities to retapamulin, mupirocin, and
chlorhexidine among Staphylococcus aureus isolates causing skin
and soft tissue infections in otherwise healthy children.

Antimicrob Agents
Chemother19

2014

6

Rørtveit S, Skutlaberg DH,
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significantly higher clinical response after five days than vehicle,
with over 80% of bacterial eradication after two days of therapy
and 90.8% after five days.13
There is also evidence of efficacy of OZN against susceptible and
resistant strains. Studies have displayed high concentrations

(22mg/L) of OZN in the stratum corneum that are able to eradicate
the most resistant mutants, which require only 0.001–2mg/L (eg,
S. aureus), after topical application.14,15 OZN acts as a selective
inhibitor of DNA replication enzymes and demonstrates efficacy
against S. aureus, S. pyogenes, methicillin-resistant S. aureus
(MRSA), mupirocin- resistant S. aureus (RSA), fusidic acid RSA
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TABLE 2.

resistance.18The most frequent mechanism of bacterial resistance
spreading occurs through plasmids. Mupirocin inhibits protein
synthesis by competing with isoleucine for binding sites of
bacterial isoleucyl-tRNA synthetase (IRS). Low-level resistance
to mupirocin is caused by point mutations seen in the native
IRS gene (ileS) whereas high-level resistance depends on the
plasmid-mediated gene, mupA (ileS2). This gene encodes a
modified, ‘eukaryotic-like’ IRS with no affinity for mupirocin.19,20
Similarly, fusidic acid interferes with dissociation of elongation
factor G (EF-G) from the ribosome, thus inhibiting bacterial
protein synthesis. Data suggests resistance to fusidic acid can
be conferred by mutations in the gene encoding EF-G (fusA)
or the plasmid determinant (fusB), which produces a reduced
resistance mechanism.21

Ingredients of Ozenoxacin 1% Topical Cream (Ferrer Internacional,
Spain)43
Medical substance
Ozenoxacin

Active substance

Excipient
Benzoic acid

Conservative agent

Purified water

Vehicle

Stearyl alcohol

Thickening agent

Oleic macroglycerides

Emollient

Octyldodecanol

Emollient

Propylene glycol

Aqueous co-solvent

Tefose 63

Emollient

and quinolone RSA (including ciprofloxacin RSA).16,17 The short
term (ie, twice daily for 5 days) use of OZN can help eradicate
the infectious milieu of impetigo, while minimizing AMR.
Together, these activities may translate into greater efficacy and
adherence to good antibiotic stewardship.
Features on Bacterial Resistance to Topical Antimicrobials
Commonly Used in Treating Impetigo
Bacterial resistance can be classified as low-level or high-level

TABLE 3.

L.A. Schachner, C.W. Lynde, L.H. Kircik, et al

OZN, however, has a low capacity for developing resistance.
This is evidenced by the pharmacologic activity of OZN,
which includes low mutant selection rate,12,21 the bactericidal
effect at a low Minimum Inhibitory Concentration [(MIC);
mupirocin and fusidic acid are bacteriostatic],12,16 high in vitro
antibacterial activity16 and dermal concentrations above the
mutant prevention concentration.14 OZN is also not affected
by the efflux pumps that usually discharge other quinolones
from bacterial cells.22 An in vitro study revealed that OZN
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Resistance Rate to Muprirocin, Fusidic Acid and Retapamulin Detected in the Present Literature Searches, Specifically in Patients With Skin and
Soft Tissue Infections
S. aureus

Country

Author(s)

Year(s)

Study Population

Mupirocin
Resistance (%)

Fusidic Acid
Resistance (%)

Retapamulin
Resistance (%)

United Kingdom

Mitra44

2009

Primary care patients

NS

25%

NS

US

McNeil45

2011

Children (n = 68) with recurrent SSTIs
in a community setting, from 2001 to 2009
(database study)

14.7%

NS

NS

Canada

Leifso17

2013

Children (n = 155) with MRSA infections
(69% SSTIs), in a hospital setting

50%

NS

NS

US

McNeil19

2014

Children (n = 200) with SSTIs (database study)

9.8%

--

Single SSTIs
5%
Recurrent SSTIs
14%

US

Antonov18

2014

246 patients with SSTIs, in an
outpatients setting (retrospective study)

31.3%

NS

NS

New Zealand

Williamson46

2014

500 community-based patients
with S. aureus from wounds

11%

29%

NS

Canada

PHAC16

2011-2015

Hospital MRSA isolates
(2011: n = 527; 2015: n = 496)

2011 (6.5%)
2015 (7.9%)

2011 (6.3%)
2015 (15.3%)

NS

NS

0.2%
(FA is not
marketed in the
U.S.A.)

NS

US

Brazil
Greece

Farell

49

Rezende52
Doudoulakakis21

2016

2014

2016

2014

1.1%

5.9%

NS

2014

2013 (4.2%)
2016 (37.7%)

2013 (26.8%)
2016 (51.9%)

NS

2017

US = United States of America; NS = Not specified; SSTIs = skin and soft tissue infections; EEFIC = Epidemic European Fusidic acid-resistant Impetigo Clone; MRSA =
methicillin-resistant S. aureus; PHAC = Centre for Communicable Diseases and Infection Control of the Public Health Agency of Canada.
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showed a low probability of selecting spontaneous resistant
mutants in quinolone-susceptible and –resistant strains of S.
aureus and generated fewer resistant mutants compared to
other quinolones.21-24 These findings suggest an advantageous
resistance profile of OZN over other quinolones, although OZNresistance has not been completely studied in real world clinical
scenarios.
AMR is a main threat to public health in the world. This threat
worsens infection prognosis, makes infection control more
difficult, increases sanitation costs in hospital and care settings,
and complicates medical procedures.12 AMR to existing topical
agents is central to treatment failure in impetigo, and resistance
to mupirocin and fusidic acid is increasing worldwide. AMR
rates up to 50% have been reported.13 AMR is often associated
with prolonged use of antimicrobial agents for common strains
of bacteria.14 While AMR occurs naturally, it is facilitated by
various factors, including inappropriate use of medicines
(eg, using antibiotics for viral infections), sharing antibiotic
prescriptions between patients, low-quality medicines,
inappropriately assigned prescriptions and poor infection
prevention and control.15 In addition, various factors hinder the
control of AMR, including lack of government commitment to
address these issues, inadequate surveillance and a diminished
arsenal of tools to diagnose, treat and prevent infections.15

L.A. Schachner, C.W. Lynde, L.H. Kircik, et al

any case, as commented previously, the emergence of a new
community associated MSSA clone that is resistant to both
mupirocin and fusidic acid and is associated with superficial skin
infections such as impetigo and, less commonly, Staphylococcal
scalded skin syndrome (SSSS) in southern Europe, should
lead to the judicious use of topical antimicrobials according to
the susceptibility report.21 Given the increasing rates of AMR
throughout the world, options for other topical antibiotics
require investigation.
Features on Current Practice in Relation to Topical Antibiotics
for Impetigo
While published antimicrobial stewardship guidelines have
focused on systemically or intravenously administered
antibiotics, few studies have attempted to quantify the extent of
topical antibiotic consumption or assess the appropriateness of
topical antibiotic prescribing practices.Yet, topical antibiotics are
among the most commonly prescribed antimicrobial agents. In
2015, 4.7 million primary care prescriptions were filled for topical
antibiotics in the United Kingdom, at the cost of approximately
$29.9 million.29,30 In an attempt to decrease the rising rates of
AMR, clinicians should be aware of the link between overuse of
topical antibiotics and antibiotic resistance and specifically the
overuse of mupirocin and fusidic acid in SSTIs.

CONCLUSION

Do Not Enhancing
Copy Awareness to Healthcare Providers of Local
Resistance Patterns in Impetigo in Order to Guide Therapy
PenaltiesThere
Apply
are several activities that may be initiated to develop a

Geographically, AMR is not uniform, and changes exists
according to the type of bacteria, type of antibiotic, and prevalence
in the world or region [Table 3 (eg, country, area, hospital)]. For
example, resistances to mupirocin and fusidic acid in SSTIs or
impetigo in Canada have been reported between 7.9% and 15.3%
in outpatients, respectively, and 50% and 56% of hospital-based
MRSA infections in children, respectively.16,17 In the US, AMR
in childhood SSTIs increased from 14.7% in 2009 to 31.3% in
2013.18,19 A 2015 study conducted in the US demonstrated 31.3%
overall prevalence of MRSA isolates obtained from a pediatric
population, with the majority of isolates carrying high-level
resistance.18 Europe has also observed increased rates of AMR,
with the rate of an emerging resistant methicillin-susceptible
S. aureus MSSA clone growing from 4.2% to 37.7% for
mupirocin and 26.8% to 51.9% for fusidic acid, between 2013–
2016.21 The increase in resistance to mupirocin is related to its
widespread use for MRSA. A US-based study reported that up
to 78% of all staphylococcal-related SSTIs were due to MRSA.25
However, data has shown that MRSA isolates are cross-resistant
to multiple agents, including mupirocin.26 For fusidic acid, the
increased rates of its resistance were related to the increase in
the number of prescriptions filled.27 In the past decade, a mutant
strain of S. aureus spread throughout Northern Europe, leading
to an epidemic European fusidic acid-resistant impetigo clone
(EEFIC).27 However, rates of EEFIC are on the decline, and the
strains of S. aureus that are most prevalent at present do not
possess the same specificity for impetigo as the EEFIC did.28 In

global action plan for topical antimicrobial resistance in order
to mirror existent oral antibiotic stewardship. The approach
is threefold, with the need to improve awareness at the
forefront. The introduction of training activities on impetigo
and topical antibiotics for health practitioners will help provide
understanding and emphasize the potential for resistance.
Such material should differentiate between colonization and
infection, and relevant implications for treatment. In addition,
the value of rotating antibiotics and other therapies should be
clarified, as well as the importance of spot-checking cultures for
antibiotic-specific resistance. The overuse of antibiotics must
also be discussed including that of mupirocin and alternative
antibiotics, and the link between the overuse of antibiotics and
antibiotic resistance. It would also be useful to have topical
antibiotic resistance patterns included in microbiology reports.
Through increasing awareness, behavioral changes among
policymakers, health workers and the general public will reduce
levels and slow the development of resistance. This in turn will
reduce the impact of infectious diseases, health and economic
development. More specifically, pediatricians would benefit from
condensed educational materials summarizing the principles
of topical antibiotic treatment and stewardship. Making
antimicrobial resistance a core component of professional
education, training, certification, continuing education and
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development in the health sector will help to ensure proper
understanding and awareness among professionals.
A secondary element of the global action plan regards
strengthening knowledge of topical antimicrobial resistance
through surveillance and research efforts.To increase awareness
of the AMR problem, studies are required to describe the
local AMR patterns, quantify the extent of topical antibiotic
consumption, assess the appropriateness of topical antibiotic
prescribing practices and assess the influence of topical
antibiotic use and in the development of multi-drug resistant
bacteria.31 The third and final phase to establish a global
understanding of AMR is to reduce the incidence of infection
through training on preventative measures. Such measures
include hygienic behavior, the prevention of scratching of
lesions, limiting contact between other non-infected children,
not allowing the sharing of toys and other relevant concerns.
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The development of antimicrobial stewardship programs
presents an integrated approach where all stakeholders involved
in the management of infectious patients collaborate to reduce
AMR and improve outcomes. The responsible use of antibiotics
will reduce bacterial resistance, lower healthcare costs and
enhance patient outcomes in SSTIs. The pharmacologic
characteristics together with the low resistance generation
potential and short therapeutic schedule (five days, twice a day)
of ozenoxacin might contribute to match with the principles
of topical antibiotic stewardship.32 Therefore, stewardship
programs are required to educate general practitioners,
pediatricians and dermatologists on the topic of AMR in SSTIs.
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Background: Recent reports have surfaced from the United States Food and Drug Administration hearings in December 2020
regarding the COVID-19 vaccines and study participants who developed facial and/or lip swelling after receiving the newly developed
drug. Despite an incidence rate of 0.02% in the vaccine arm of the Moderna mRNA-1273 trial, concerns have been expressed about
the association of adverse reactions following soft tissue filler injections and the COVID-19 vaccines. The International Society for
Dermatologic and Aesthetic Surgery (ISDS) understands these concerns and has designed the following study.
Methods: A global survey was designed to capture the incidence of adverse events related to: (1) previous soft tissue filler injections,
(2) soft tissue filler injections during positive testing for COVID-19, and (3) soft tissue filler injections during and after receiving any of
the COVID-19 vaccines globally available.
Results: The information of 106 survey participants from 18 different countries was analyzed. 80.2% (n=85) never experienced any
adverse reaction following their soft tissue filler injection whereas 15.1% (n=16) experienced swelling and 4.7% (n=5) experienced pain
that lasted longer than two days. Of those who received at least one dose of the COVID-19 vaccine (n=78), 94.9% reported not to have
experienced any adverse reaction related to their previous soft tissue filler injection, whereas 5.1% (n=4) reported to have perceived
pain that lasted longer than two days.
Conclusion: The data collected does not support the concern for an increased risk of developing adverse reactions following soft tissue
filler injections associated with the COVID-19 vaccines compared to that risk associated with other previously described triggers or the
default risk following soft tissue filler injections.
J Drugs Dermatol. 2021;20(4):374-378. doi:10.36849/JDD.6041

INTRODUCTION

T

he coronavirus disease 2019 (COVID-19) pandemic has
changed the existence and day-to-day lives of people
around the world. From city, state, or nationwide

lockdowns to domestic and international travel restrictions,
much of how we now interact with our fellow global citizens
is online. Although accurate reporting has been questioned
in many countries, at the time of this writing, there have been
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TABLE 1.
Lip and Facial Swelling in Moderna mRNA-1273 Vaccine Trial*
SAE

Age

Sex

Risk Factors

Onset after
Last Dose
(days)

Vaccine or
Placebo
Group

Resolution

Facial swelling in area
of filler implantation

46

F

Soft tissue filler 6 months prior to vaccination

1

Vaccine

Resolved

Facial swelling in area
of filler implantation

51

F

Soft tissue filler 2 weeks prior to vaccination

2

Vaccine

Resolved

Lip angioedema
(considered medically
significant, but not
an SAE)

29

F

Soft tissue filler in lips (unknown time prior to
vaccination); similar reaction in patient after
influenza vaccine in the past

2

Vaccine

Resolved

Facial swelling,
paresthesia, anxiety

41

F

Dental procedure 2 weeks prior to placebo
administration

7

Placebo

Resolved

Three patients in the vaccine arm of the Moderna MRNA-1273 trial (15,184 total participants in the vaccine arm) had facial or lip swelling, all of which resolved spontaneously or with oral antihistamines and/or oral steroids – a rate of 0.02%. In addition, at least one participant in the placebo arm of the Moderna mRNA-1273 trial also
developed unexplained facial swelling. Participants were not queried regarding any history of soft tissue fillers.

*

over 109 million cases of infection and over 2.4 million deaths
reported worldwide.1
In an effort to achieve herd immunity, vaccines have been
developed in many countries to immunize those who have
not had the disease as well as those who had the disease
and recovered. Recent reports have surfaced from the United
States (US) Food and Drug Administration (FDA) hearings
in December 2020 about three female study participants of
15,184 total study participants included in the vaccine arm of
the Moderna mRNA-1273 trial who developed facial and/or lip
swelling after receiving the newly developed vaccine. All three
participants had a history of having received facial soft tissue
fillers in the areas of swelling but detailed information about
the duration of the adverse reaction, medical history, product
utilized, and additional comorbidities remain elusive. Although
this incidence is exceedingly low (0.02%), there is concern
among many people who have had facial soft tissue fillers about
whether it is safe to receive the COVID-19 vaccine. Conversely,
there is a fear among people who want to get vaccinated for
COVID-19 that they should not receive facial soft tissue fillers in
the future. Of further interest, at least one other patient in the
placebo group of Moderna trial also reported facial swelling;
this clearly indicates that other possible mechanisms, separate
and distinct from the vaccine, may be in play here (Table 1).2

to gather robust scientific information to either bolster such
an association or dispel the misinformation that is populating
the internet and lay publications and causing people to make
erroneous and unnecessary decisions about receiving the
COVID-19 vaccine.
Therefore, the ISDS has undertaken a worldwide effort to
gain additional scientific data regarding the true incidence
of adverse events related to soft tissue fillers and any of the
COVID-19 vaccines currently in use. A survey was designed to
capture the incidence of adverse events related to: (1) previous
soft tissue filler injections, (2) soft tissue filler injections during
positive testing for COVID-19, and (3) soft tissue filler injections
during and after receiving the COVID-19 vaccine. The small
number of people worldwide who have received the COVID-19
vaccine to date is a limiting factor for providing large-scaled
data however, the present investigation is the first of its kind to
provide robust survey-based data of the incidence of adverse
events and it is hoped that future studies will help to increase
our understanding.
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The International Society for Dermatologic and Aesthetic
Surgery (ISDS) is a group of physicians from around the world
who specialize in Dermatology and Dermatologic Surgery,
Plastic Surgery, and Aesthetic Medicine. As physicians on the
forefront of the safe and ethical use of soft tissue fillers in
over 50 countries, the ISDS is concerned about the hysteria
surrounding this paucity of reports. In the wake of dramatic
and exaggerated headlines in the lay press — and similar
posts on social media — that grossly overstate the risk of
adverse events associated with soft tissue fillers and any of the
COVID-19 vaccines administered worldwide, the ISDS decided

MATERIALS AND METHODS
Anonymous Survey
The global multi-center survey was approved and carried
out under the auspices of the University Clinical Centre of
Serbia, University of Belgrade, Serbia (Ethics Approval No.
1AA1M20CV0038/2021). Survey participants were recruited
by the ISDS via email newsletters and from consecutive
patients of physician members of the ISDS between January
and February 12, 2021. Potential participants were informed
about the scope of the survey questions in the preface
of the survey and were given the opportunity to decline
participation in the survey if they would not agree to the
use of their anonymous data. The survey can be found here:
https://docs.google.com/forms/d/e/1FAIpQLSfhizVY69EtFBg0p8W-N
w3G3X7Obg6S63oR22KUE2gh2fIibw/viewform?vc=0&c=0&w=1&flr=0.
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The anonymous survey assessed the occurrence and the
location of adverse reactions following soft tissue filler
injections in any of three different scenarios: 1) any previous
soft tissue filler injection, 2) during or after a positive COVID-19
test, and 3) during and after the administration of the first and/or
second dose of one of the COVID-19 vaccines. A soft tissue filler
treatment was defined as the administration of any brand of soft
tissue filler, via injection, in any location on the face. An adverse
reaction was captured by the self-reported description of the
following: swelling, itchiness, redness (longer than two days),
and/or pain (longer than two days). Additional information was
obtained by whether the adverse reaction occurred in the same
location where the soft tissue filler was administered (local
reaction) or whether the adverse reaction occurred in a different
location (generalized reaction); the latter could be attributed
most likely to a systemic response to the procedure.
A total of 112 individuals completed the survey of which six
reported to have never received a soft tissue filler injection.
These six participants were excluded from the analyses.

RESULTS
Anonymous Survey
A total of 106 participants were included in the final analysis;
91.5% (n=97) were female and 8.5% (n=9) were male. The
overall mean age was 47.7 (12.3) years (range: 26–90]. The
106 participants were from 18 different countries: Azerbaijan
(n=1), Bahamas (n=1), Belgium (n=1), Brazil (n=3), France (n=2),
Germany (n=3), Greece (n=6), India (n=3), Italy (n=42), Kuwait
(n=12), Nicaragua (n=2), Philippines (n=5), Romania (n=4),
Russia (n=6), Slovakia (n=1), Spain (n=1), United Arab Emirates
(n=4), and United States (n=9).
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Of the 106 analyzed survey participants, 26.4% (n=28) did not
receive the COVID-19 vaccine, 24.5% (n=26) received only the
first dose (out of two), and 49.1% (n=52) received both doses.
Of those who completed the vaccination process (received both
doses), 84.6% (n=44) received the vaccine produced by Pfizer/
BioNTech (US), 5.8% (n=3) received that produced by Sinopharm
Beijing Institute (China), 3.8% (n=2) received that produced by
Gamaleya Research Institute (Russia), 1.9% (n=1) received that
produced by Moderna (US); two survey participants did not
know the type of vaccine they received.
Of those survey participants who received at least one dose
of the COVID-19 vaccine (n=78), 94.9% reported not to have
experienced any adverse reaction related to their previous
soft tissue filler injection, whereas 5.1% (n=4) reported to have
perceived pain that lasted longer than two days. In all four
of these survey participants, the perceived pain occurred in
the same location as their previous soft tissue filler injection;
two respondents reported to have received their first dose of
vaccine and two reported to have received both doses. Of those
four survey participants, the interval between their soft tissue
filler injection and their COVID-19 vaccination was less than two
weeks in two cases, less than four weeks in one case, and was
more than six months previously in one case.
Of the four survey participants who reported to have experienced

pain following the COVID-19 vaccination, three received
Do Not local
Copy
the Pfizer/BioNTech vaccine (US) whereas one received both
Penaltiesdoses
Apply
of the Sinopharm Beijing Institute vaccine (China). None

Of the 106 analyzed survey participants, 80.2% (n=85) never
experienced any adverse reaction following their soft tissue
filler injection whereas 15.1% (n=16) experienced swelling
and 4.7% (n=5) experienced pain that lasted longer than two
days. All swelling-related adverse reactions were described
to have occurred only at the injection site whereas two out
the five pain-related adverse events were described to have
radiated to a different facial region. Of those who reported to
have experienced a previous adverse reaction following soft
tissue filler treatments (19.8%, n=21), only one participant
(4.8%) reported a prior diagnosis of an auto-immune disease
(unspecified) and two (9.5%) reported prior allergic reactions
following other immunization procedures such as the influenza
vaccine.
Of the 106 analyzed survey participants, 31.1% (n=33) tested
positive previously for COVID-19 infection. Of those 33, not one
experienced any adverse reaction in their face or elsewhere
related to their soft tissue filler implants either while they were
positive or afterwards up to the time of survey completion.

of these participants was previously diagnosed with any type of
autoimmune disease and none reacted adversely to a previous
vaccination (eg, the influenza vaccine). Interestingly, all four
of these survey respondents reported to have experienced
pain (n=3) or swelling (n=1) during previous soft tissue filler
injections.
Seven survey participants received an aesthetic soft tissue filler
injection between the first and second dose of their COVID-19
vaccine; none of these individuals reported any adverse
reactions.
Among all 106 survey participants, 6.6% (n=7) reported to be
afraid to receive a soft tissue filler injection because of the
possibility of having an allergic reaction or pain.

DISCUSSION
The COVID-19 pandemic has affected people in every country
around the world. It has changed lives and caused significant
modifications of behavior, socialization, travel, and learning.
From the outset of reports in late 2019, pharmaceutical
companies have stepped up to rapidly develop vaccines
to reduce the severity of infection and to quell the disease.
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Vaccines underwent rapid testing in Phase I, II, and III trials; the
latter remain ongoing at this time. In order to get vaccines to
the global populace as quickly as possible, the FDA, and similar
bodies in other countries, granted Emergency Use Authorization
(EUA) to COVID-19 vaccines. At the time of this writing, the FDA
has granted EUA for mRNA vaccines from Pfizer-BioNTech and
Moderna. Both of these are two-dose vaccines with an interval
of three weeks for the Pfizer vaccine and four weeks for the
Moderna vaccine. It is expected that the FDA will grant EUA to
Johnson & Johnson for their “single-shot” DNA vaccine before
the end of February 2021.
Prior to the onset of the COVID-19 pandemic, injectable
materials for cosmetic improvement had become the most
sought-after non-surgical cosmetic procedure performed in the
US.7 Behind neuromodulator injections, soft tissue fillers have
become the next most popular non-surgical cosmetic procedure
with over 2.7 million procedures performed in 2019.3 Soft tissue
fillers are most commonly implanted in the face to improve the
appearance of wrinkling and volume loss with aging. They are
safe, the incidence of adverse reactions is quite low, and they
can be dissolved with hyaluronidase.4–7
Simultaneously, there has been an improvement is crosslinking technology that has made these fillers more stable and
long-lasting.8 With this increased popularity and improved
longevity, there has also come an increased incidence of
delayed hypersensitivity or delayed inflammatory reactions.5,8,9
Adverse reactions to soft tissue fillers vary according to the type
of filler and, often, to the exact anatomic location and level of
implantation. The most common adverse reactions to soft tissue
fillers reported in the literature are described as “delayed” onset
nodule formation, with erythema, edema, and skin induration
appearing 2–4 weeks or longer after filler injection.2,8–12 These
reactions have been associated previously with a Type IV
(delayed type), T-cell mediated hypersensitivity. This is in
contrast to angioedema – an immediate-type hypersensitivity
reaction mediated by IgE and histamine release.2
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It is well known that various DIRs can occur at varying intervals
after injection with soft tissue fillers.8-12,14-16 The known potential
triggers for such reactions have been events such as dental work
with an accompanying transient bacteremia, other bacterial
infections (eg, sinusitis), viral infections (especially influenza),
and miscellaneous vaccinations. The latter has been associated
with influenza and other viral vaccinations. These DIRs are not
uncommon and can occur on the order of 0.5–1%/patient over
time.14–16 Therefore, it is not unexpected that such a reaction can
occur after vaccination with one of the COVID-19 vaccines. In
fact, what has been reported thus far may only be the “tip of the
iceberg” with the rising popularity of soft tissue fillers and once
the global population is more thoroughly vaccinated against the
SARS-CoV-2 virus.
Our survey data obtained from 106 respondents shows,
however, that DIRs occurring after COVID-19 vaccination are
rare. While they can manifest with erythema, painful nodules,
induration, and edema, none of our surveyed patients had these
findings. Four of the survey participants reported some pain
that lasted longer than two days in areas of previous soft tissue
filler injections, but this resolved spontaneously. According to
the definition of DIR, such pain would not even qualify.8,9 This
incidence rate was meaningfully lower when compared to the
adverse reactions rates following soft tissue filler injection in
the pre-COVID-19 area, ie, the regular reaction rate following
soft tissue filler injections: (19.8%, n=21) vs 5.1% (n=4). This is of
importance as the assessment of both adverse reaction incidence
rates follows the same grading criteria (same questions in the
survey) and reflects on the low relationship between COVID-19
vaccines and soft tissue filler injections. It should be emphasized
that the four study participants who reported pain that lasted
longer than two days following their COVID-19 vaccination, also
reported pain and/or facial swelling during previous soft tissue
filler injections that were administered in the pre-COVID-19 era.
This indicates that there is a sub-population of soft tissue filler
recipients that reacts to the injection and/or the filler, by default,
with local swelling and are more susceptible to pain perception
than others. Based on the results of this survey, it would be
prudent to identify such patients and take steps to minimize
these reactions.
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In the Moderna mRNA-1273 vaccine trial, there were reports of
two participants who developed facial swelling occuring 1–2
days following their final dose of the vaccine. Both of these
patients had a history of having been injected with soft tissue
fillers either two weeks or six months prior to vaccination. What
is not known from the FDA documents is whether the patients
had swelling in every place they previously had filler, what
soft tissue fillers they had received, and whether or not they
had ever had any similar reaction with other known triggers of
delayed inflammatory reactions (DIRs). What is also not known
from the vaccine trials – either Moderna or Pfizer-BioNTech – is
the true denominator of participants who had previously had
soft tissue filler injections; the total study participant population
was not queried regarding previous soft tissue filler use.13

As more people around the world receive the COVID-19
vaccinations, more data will be able to be collected regarding
any association between DIRs and soft tissue fillers. The ISDS
plans to continue to survey patients who undergo soft tissue
filler injections along with immunization against COVID-19.
Only with more extensive data will we be able to draw more
significant and substantial conclusions. Until that time, it is
prudent to consider the timing between COVID-19 vaccination
and the injection of soft tissue fillers. If vaccination is planned
for the next two weeks, it would be sensible to postpone filler
injections until at least two weeks after the final vaccine dose.
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Individuals with a history of a prior DIR should be counselled
that they may have a higher risk of a subsequent DIR if they are
triggered by the COVID-19 vaccine. The data obtained from our
survey supports the two-week interval following the completion
of the COVID-19 vaccination as 50% (n=2) of the four study
participants who reported pain that lasted longer than two days
at the site of injection received their soft tissue filler injections
within a two-week interval following their vaccine. Despite
the limited number of people worldwide who have received
COVID-19 vaccines thus far, the data presented herein are the
first indicators of a relatively insignificant association between
COVID-19 vaccination and soft tissue filler adverse events.
Patients who develop a DIR after COVID-19 vaccination or any
other known triggers, should be monitored closely and treated
with antibiotics, corticosteroids, hyaluronidase, and other
associated methods as described previously by Artzi et al.9

CONCLUSION
The data collected in this study does not support any increased
risk of developing soft tissue filler adverse reactions associated
with the COVID-19 vaccines compared to that risk associated
with other previously described DIR triggers or the default risk
following any soft tissue filler injections. Despite limited in data
availability, the analyses reveal that a two-week interval should
be respected when planning to inject soft tissue fillers following
a COVID-19 vaccination. Furthermore, patients who previously
reacted to a soft tissue filler injection are more susceptible to
react again. In these situations, standard treatment algorithms
for DIRs should be followed. DIRs are not, therefore, unique to
the COVID-19 vaccines and should not preclude or deter one from
receiving COVID-19 immunization. Nor should DIRs preclude or
deter one from getting future soft tissue filler injections if they
have had COVID-19 vaccinations.
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ABSTRACT
Melanoma is a common tumor accounting for around 3–5% of all cutaneous malignancies with worldwide increasing incidence. It is
still associated with significant mortality despite the breakthrough of new innovative therapies within the last decade. A wide variety of
treatment modalities is currently used for the management of melanoma, ranging from surgical excision of primary melanoma to adjuvant and palliative treatment with target molecules, including BRAF and MEK inhibitors, and immune checkpoint inhibitors. β-blockers
have recently demonstrated in preclinical and clinical studies to reduce recurrence and to correlate with better overall survival in metastatic melanoma as an additional supportive treatment option, owing to their anti-tumor potential. Further investigation regarding their
efficacy and safety profile is needed, since there are only few studies in the literature on this topic. Our aim is to evaluate the role and
current status of β-blockers in melanoma management. The literature research includes peer-reviewed articles (clinical trials or scientific reviews). Studies were identified by searching electronic databases (MEDLINE and PubMed) till May 2020 and reference lists of
respective articles. Only articles published in English language were included.
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INTRODUCTION

M

elanoma is a common malignant tumor derived
from melanocytes. It accounts for only 3–5% of
all cutaneous malignancies; however, about 70%
of all skin cancer associated deaths globally are attributed to
melanoma.1,2 There has been a marked change in melanoma
treatment in the last decades. The novel standard treatment
modality in high-risk melanoma patients who are sentinel
positive is an adjuvant therapy with immune checkpoint
inhibitors or targeted therapy with BRAF and MEK inhibitors
over a period of one year.3 For patients with unresectable
or metastatic melanomas, immune checkpoint inhibitors as
combination therapy with PD-1 antibody nivolumab and CTLA-4
antibody ipilimumab or as monotherapy with PD-1 antibodies
nivolumab or pembrolizumab are recommended as the first
line treatment, whereas in BRAF-mutated patients BRAF and
MEK inhibitors like dabrafenib and trametinib are additional
treatment options.4-6 Despite the significant progress with their
use, there are still certain limitations related to non-responders,
loss of efficiency and acquired drug resistance especially in

BRAF inhibitors that limits their utility.7 As melanoma is still
associated with a poor survival rate despite the breakthrough
of new innovative therapies within the last decade, as well as a
significant impairment of the quality of life, it becomes important
that further effective and safe therapies are developed. Various
recent studies have reported a positive effect of β-blockers on
the survival of melanoma patients.8-11
Since the advent of β-blockers, they have emerged as one of the
most commonly used drugs in medicine. Pronethalol was the first
clinically tested β-blocker, but due to its carcinogenic potential
in mice, it was not approved for human use. Propranolol was
the first β-blocker used in clinical practice for the management
of angina pectoris. Since then, the use of β-blockers has
diversified manifold and currently they are being used in a large
variety of clinical conditions, ranging from cardiac diseases like
hypertension, cardiac arrhythmias, myocardial infarction, to
other indications like prophylaxis of migraine, anxiety, tremors,
and thyrotoxicosis.
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Apart from these effects, many researchers have claimed
that β-blockers have an antiproliferative effect. Indeed, only
recently, propranolol, a non-selective β-blocker, has been
used to successfully block infantile hemangiomas,12 which has
revolutionized this field of pediatric dermatology. In addition,
improved survival rates in some cancer patients being treated
with a β-blocker were reported probably based on the antiproliferative, anti-migratory, anti-angiogenic and cytotoxic
properties of propranolol.12 β‐adrenoceptors are G‐protein
coupled receptors consisting of three types, β1, β2, and β3, which
exert their action by activation of Gs protein. These receptors,
apart from playing a role in regulating peripheral vascularity,
heart function, and airway resistance, have been also found to
regulate certain processes associated with oncogenesis and
angiogenesis. β‐adrenoceptors are expressed by most of the
immune cells, with NK cells expressing them in the maximum
rate, followed by monocytes, B cells, and CD8 T cells.13
Researchers have observed that signaling of β‐adrenoceptors
reduces the production of pro-inflammatory cytokines from the
monocytes and macrophages.14-15 Additionally β‐adrenoceptor
signaling has also been found to reduce the decreased Th1
cytokine production by CD4 T cells, enhance Treg function, and
decrease T-cell TNFα production. β‐adrenoceptor agonists have
also been found to inhibit IFNγ production and cytokine secretion
by CD8+ T cells.16,17 Researchers have discovered that β-blockers
exert anti-cancer effects by inhibiting tumor and metastasis
progression, and by inducing apoptosis of cancer cells.18,19 The
aforementioned observations suggest that β-blockers along
with immunotherapy may both enhance the activity of immune
cells and in this context may be possibly used together in the
management of malignancies.
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metoprolol has hardly any effect on melanoma cell survival
or proliferation.22 Propranolol has also been shown to reduce
the expression of Hif1a, which stimulates vascular endothelial
growth factor release, thereby promoting tumor angiogenesis.23
Zhou et al also reported that propranolol decreased the
expression of Bcl-2 and increased the expressions of cytochrome
c, Bax, cleaved Caspase-9 and 3, and reduced the levels of
p-AKT, p-MEK1/2, p-BRAF, and p-ERK1/2 in melanoma cells,
which might inhibit melanoma cells by activation of apoptotic
pathways.7 Propranolol has also been found to completely
inhibit the norepinephrine-associated stimulation of VEGF, IL6, and IL-8 gene activity, thereby inhibiting tumor growth and
progression.8
The role of myeloid cells is well known, especially myeloid
derived suppressor cell (MDSC) and polymorphonuclear
neutrophils (PMNs) in oncogenesis, causing cancer progression
and dissemination of tumor cells. β‐adrenoceptor agonists
impair the cytotoxicity of natural killer cells and the proliferation
of memory CD8+ T-cells. Wrobel et al. observed that propranolol
reduced the infiltrating myeloid cells, limited the MDSCs and
also enhanced the spread of CD8+ T cells and CD19+ B cells in
the primary tumor, thereby inducing a shift in anti-tumor activity
by cytotoxic cells.24 Maccari et al also reported the efficacy of
propranolol on tumor development in B16F10 melanoma‐
bearing mice and suggested that propranolol causes constriction
of microvessels within the tumor, leading to a reduced blood
supply and restrained tumor growth.25 Researchers have
mainly observed retrospectively better treatment outcomes
when β-blockers were combined with conventional treatment
modalities. Kokolus et al observed that β-blockers when used
with αPD-1/IL-2 were found to be more effective than β-blockers
with αPD-1 or αPD-1/IL-2 used alone in murine tumor models.26
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Various studies have shown that β‐blockers decrease
proliferation of melanoma cells in both human and murine
cell lines.20,21 The β‐adrenoceptors signaling in melanoma cell
induces the production of pro-tumorigenic interleukin-6 and -8,
matrix metalloproteinase-2 and -9, which are pro-invasive, and
vascular endothelial growth factors, which are pro-angiogenic;
thereby inhibition of β‐adrenoceptors could result in inhibition
of melanoma cell growth. In vivo studies have shown that
propranolol reduces tumor development and metastasis in
immunodeficient mice that were transplanted with human
melanoma cells by inducing apoptosis through the AKT and
MAPK pathways.22 Wrobel at al reported that propranolol
downregulated Akt3 and PiK3R5, the genes inducing
proliferation and survival of melanoma cells, and upregulated
TP53, a gene causing cell cycle inhibition and apoptosis in mice
engrafted with human primary and metastatic cells, thereby
altering the balance between genes inducing proliferation and
apoptosis leading to inhibition of cell proliferation and initiation
of apoptosis.22 Furthermore, they suggested that in contrast to
the inhibition of melanoma progression by non-cardioselective
β-blockers like propranolol, the cardioselective β-blocker

De Giorgi et al evaluated the impact of β–blockers use for
concomitant disease in the outcome of melanoma progression
in a retrospectively study. They investigated 121 patients with
thick malignant melanomas (Breslow thickness >1 mm), of
which 30 were treated with β–blockers for 1 year or more,
while the remaining 91 constituted the control group. Median
duration of the use of β-blocker was 5 years. After a median
follow-up of 2.5 years, 34% of the patients in the control group
showed significant progression of disease, opposed to 3% of
the patients treated with β–blockers. It was also observed that
19% of the patients in the control group tested positive for
sentinel lymph nodes, as compared to only 3% in the group
treated with β-blocker. Disease free survival was better in the
β–blockers treated group and the recurrence ratio was also
significantly lower in the β-blocker treated group.8 A follow-up
of 4 years (or more) for a group of 79 melanoma patients who
were using β-blockers in a subsequent study of De Giorgi et al
reconfirmed that with each year of β-blockers use, the risk of
death was reduced by 38%, as compared to controls.10
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Besides recent observations in preclinical and retrospective
studies demonstrating β-blockers to inhibit angiogenesis, De
Giorgi et al showed in a first prospective study with propranolol
for off-label treatment of patients with melanoma that β-blockers
protect patients with thick cutaneous melanoma from disease
recurrence. Among 53 included melanoma patients of stage
IB to IIIA, 19 patients were set on propranolol. After 3 years
of follow-up, 14 patients in the non-propranolol group (41.2%)
experienced disease progression, whereas only 3 patients
in the propranolol group (15.8%) had progression of disease.
Among the non-propranolol group, 6 patients (17.7%) died, 5
due to melanoma, whereas only 2 patients (10.5%) died in the
propranolol group. A better disease-free survival was recorded
in the propranolol group (89% vs 64% at 3 years; P=0.04). After
adjustment for Breslow thickness, age and ulceration, it was
observed that propranolol use was significantly associated with
reduced recurrence and around 80% risk reduction.27 In another
population-based cohort study, Lemeshow et al studied 372
patients with malignant melanoma who were administered
β-blockers and observed that the risk of death was less for
patients being administered β-blockers as compared to the
ones not receiving it.9 In a meta-analysis of twelve research
papers that obtained data from 20,898 subjects by Choi et al,
the researchers observed that the use of β-blockers leads to an
improved OS (HR 0.79; 95% CI 0.67–0.93; P=0.004) and diseasefree survival (HR 0.69; 95% CI 0.53–0.91; P=0.009). Even though
it was statistically insignificant, the effect was greater in patients
of low-stage or early cancer, or patients treated with surgery
over patients of high-stage cancer or treated without surgery
(HR 0.60 vs 0.78, and 0.60 vs 0.80, respectively).28
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The additional use of β-blockers in melanomas seems promising
but a few studies reported no positive benefit of β-blockers in
melanoma management. However, Livingstone et al studied the
effect of β-blockers in 203 melanoma patients with a Breslow
thickness >1 mmand observed that there was no statistically
significant difference in survival with β-blocker among
melanoma patients.29 In another population-based cohort study
conducted by Mc Court et al, the investigators observed that the
use of β-blocker did not reduce the risk of death in melanoma
patients.11

CONCLUSION
The use of β-blockers in melanoma patients as a supplementary
treatment appears promising but still further larger, randomized
clinical studies are needed to corroborate the findings.

15.

16.

17.

18.
19.
20.
21.
22.
23.

DISCLOSURES
The authors have no reported conflicts of interest.

24.

REFERENCES
1.

De Giorgi V, Gori A, Grazzini M, Rossari S, Oranges T, Longo AS, Lotti T,
Gandini S. Epidemiology of melanoma: is it still epidemic? What is the role
of the sun, sunbeds, Vit D, betablocks, and others? Dermatol Ther. 2012 SepOct;25(5):392-6.

25.
26.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

383
Journal of Drugs in Dermatology
April 2021 • Volume 20 • Issue 4

27.
28.
29.

M. Goldust, Z. Apalla, J.C. Szepietowski, et al

blocker use correlates with better overall survival in metastatic melanoma
patients and improves the efficacy of immunotherapies in mice. Onco
Immunology. 2018 Mar 4;7(3):e1405205.
De Giorgi V, Grazzini M, Benemei S, Marchionni N, Botteri E, Pennacchioli E,
et al. Propranolol for off-label treatment of patients with melanoma: results
from a cohort study. JAMA Oncology. 2018 Feb 1;4(2):e172908-.
Choi CH, Song T, Kim TH, Choi JK, Park JY, Yoon A, et al. Meta-analysis of the
effects of beta blocker on survival time in cancer patients. J Cancer Res Clin
Oncol. 2014;140(7):1179-88.
Livingstone E, Hollestein LM, van Herk-Sukel MP, van de Poll-Franse L,
Nijsten T, SchadendorfD, et al. β-Blocker use and all-cause mortality of
melanoma patients: results from a population-based Dutch cohort study. Eur
J Cancer. 2013;49(18):3863-71.

AUTHOR CORRESPONDENCE
Mohamad Goldust MD
E-mail:................…….............................. mgoldust@uni-mainz.de

Do Not Copy
Penalties Apply

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5861

April 2021

384

Volume 20 • Issue 4

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Evidence of Barrier Deficiency in Rosacea and th
Importance of Integrating OTC Skincare Products
into Treatment Regimens
Hilary Baldwin MD,a Andrew F. Alexis MD MPH,B Anneke Andriessen PhD,c Diane S. Berson MD FAAD,d
Patricia Farris MD FAAD,e Julie Harper MD,f Edward Lain MD FAAD,g Shari Marchbein MD,h
Linda Stein Gold MD,i Jerry Tan MD FRCPCj
aAcne Treatment & Research Center, Brooklyn, NY
BIcahn School of Medicine at Mount Sinai, New York, NY
c
Radboud UMC Nijmegen, Andriessen Consultants, Malden, The Netherlands
DCornell University Weill Medical College, Weill Cornell Medical Center, Dermatology, New York, NY
ETulane University School of Medicine, New Orleans, LA; Sanova Dermatology, Metairie, LA
f
The Dermatology and Skin Care Center of Birmingham, Birmingham, AL
g
Sanova Dermatology, Austin TX; Austin Institute for Clinical Research, Austin, TX
h
NYU School of Medicine, New York, NY
IHenry Ford Health System, Detroit, MI
j
Royal College of Physicians and Surgeons of Canada; Schulich School of Medicine and Dentistry,
Department of Medicine, Western University, Windsor, ON, Canada;
Windsor Clinical Research Inc; The Healthy Image Centre, Windsor, ON, Canada

ABSTRACT
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Background: Rosacea, an inflammatory skin disease that leads to an impaired skin barrier function, commonly involves the face.
Symptoms of rosacea can be bothersome and include pain, stinging, burning, itching, and facial flushing. This review explored skin
barrier impairment in rosacea and reduced symptomatology when using over the counter (OTC) skincare products.
Methods: Nine dermatologists (the panel) completed a survey on OTC products they recommend for rosacea. The survey results
were summarized, presented, and discussed during the online meeting, together with the results of a literature review. The outcome
of these discussions, coupled with the panel's expert opinion and experience, is shown in the current review.
Results: Addressing barrier dysfunction by use of moisturizer and cleanser formulations that restore skin hydration, normalize skin
pH, restore the microbiome, and skin lipids can assist in improving rosacea signs and symptoms. The panel's consensus was that in
addition to the use of prescription medications, skincare recommendations are a crucial part of successful rosacea therapy. In addition
to occlusives and humectants, barrier restoring ingredients such as ceramides, hyaluronic acid, and niacinamide were considered
beneficial. Equally important was the absence of potentially irritating substances.
Conclusions: The use of OTC products can improve rosacea symptomatology and signs. As adjuncts, these products are recommended
before and during prescription therapy and as part of a maintenance regimen.
J Drugs Dermatol. 2021;20(4):384-392. doi:10.36849/JDD.5861

INTRODUCTION

R

osacea is a chronic skin disorder characterized by
inflammation and vasculopathy.1-3 About 5%–10%
of the population is affected by rosacea, which has
been said to be most prevalent in Caucasian women from
the Northern hemisphere; this is likely due to reporting bias.3
Additionally, numerous recent reports highlight rosacea
in other skin phototypes including in Asian and African
populations.4,5 Genetic factors play a clear but ill-defined role.3,4
Commonly involving the central face, rosacea lesions and

erythema are most prominent on the cheeks, forehead, chin,
and nose.1,2,4 Symptoms of rosacea include stinging, burning
and itching, and facial flushing.1,2,4,6-8 Recently the classification
of rosacea has been revamped.1,2,6 Numerous expert groups
are now recommending a more patient-focused phenotype
approach due to shortcomings in the classification of rosacea
by subtypes. The former more accurately reflects the myriad
clinical presentations of rosacea patients rather than artificially
conflating them into subtype categories. Additionally,
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therapeutic approaches need to consider all aspects of a
patient's presenting features as there is no single medication
that addresses them all.1,2,6
Patients often report disease flares triggered by environmental
factors and food/drink consumption. Various stimuli that
promote vasodilation, such as sun exposure, hot or spicy
food, drinks, alcohol, physical exercise, high-temperature
environments, or abrupt changes of temperature, may trigger
disease flares.1,2 Vasodilators (eg, antihypertensives) or
angiogenic drugs (eg, topical corticosteroids) may also induce
rosacea exacerbation.1,2
Frequent and repeated flushing may cumulatively lead to
progressive damage of the endothelium, angiogenesis, and
inflammatory changes in the dermis.9 Studies evaluating barrier
dysfunction in rosacea demonstrated that inflammation could
cause or prolong flares and worsen symptoms.9,10
This article explores the role of skin barrier impairment in rosacea
and the effect of over the counter (OTC) skincare products in
improving barrier function and disease symptomatology.

MATERIALS AND METHODS
A panel comprised of nine dermatologists from the US and
Canada (the authors) convened a webinar meeting on October
10, 2020. The online conference replaced a face to face meeting
that was canceled due to the COVID-19 pandemic.

H. Baldwin, A.F. Alexis, A. Andriessen, et al

Rosacea Pathophysiology and the Role of the Stratum Corneum
Permeability Barrier
Rosacea pathophysiology
The pathophysiology of rosacea has yet to be fully elucidated.
The current model implicates two main physiologic
components: an upregulated and dysregulated innate immune
system and neurovascular dysregulation, both of which are
triggered by genetic and exogenous factors. Consequently, this
results in the activation of inflammatory cascades culminating
in chronic inflammation and acute and chronic changes in the
facial vasculature.1,11-14 Innate immune dysfunction in rosacea
promotes photosensitivity and vascular adhesion molecule
expression.14 Additionally, impairment of the skin barrier may
play a role in disease occurrence and severity. However, it is
unclear if this is causative for rosacea or if it results from the
existence of diseased rosacea skin.12,15
Skin barrier composition and function
The skin barrier consists of enucleated protein-rich corneocytes
with highly organized intercellular lipids interspersed around
and between them. The organization of these two components
has often been compared to a brick-and-mortar wall. But this
static view does not consider the dynamic nature of the highly
organized remodeling that occurs as the stratum corneum is
created. Corneocytes are the building blocks of the epidermal
barrier. A water-resistant layer of lipid lamellae encases the
corneocytes (cornified lipid envelope), preventing water loss
and controlling barrier permeability.15,16 Together, these two
components serve as a nearly impenetrable interface between
the body and the outside world.15,16
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Topics for discussion included: What is the evidence that rosacea
is a barrier defect disorder? What role does quality skincare play
in the therapeutic algorithm? Are there particular ingredients
that skincare products designed for rosacea patients should
contain? Are there ingredients that should be avoided?
Prior to the meeting, panel members completed a survey on
OTC skincare products recommended for rosacea patients
in their practice. The survey examined which OTC products
were recommended for rosacea monotherapy, an adjunct to
prescription medications, and maintenance therapy.
The results of the survey were summarized, presented, and
discussed during the online meeting. The outcome of these
discussions, coupled with the panel's expert opinion and
experience, is shown in the current review.
Clinical
guidelines,
algorithms,
and
evidence-based
recommendations describing current practice for rosacea were
culled from the literature through August 2020. Literature in
the English language from 2015 to July 2020 was selected for
clinical relevance, addressing aspects of rosacea related to skin
barrier impairment and management using OTC skincare.

The intact barrier prevents excess water loss and serves to
thwart the ingress of toxins and microorganisms. Harsh
chemicals, surfactants, exfoliants, and aggressive cleansers –
especially those with a high pH – can damage the skin barrier.
Disease processes such as atopic dermatitis (AD), psoriasis, and
acne may cause a barrier deficiency due to their inflammatory
nature.16,17 Conversely, exogenously created barrier dysfunction
(including dysbiosis of the cutaneous microbiota) may cause or
exacerbate the disease state.
The role of skin lipids in the healthy skin barrier
The skin lipids play a particularly significant role in barrier
function. They are produced in the lamellar bodies of the
stratum granulosum during keratinocyte differentiation.The
intercellular lamellar lipid membrane is primarily composed of
roughly equimolar concentrations of ceramides, cholesterol,
and free fatty acids, which play a vital role in the physiological
maintenance of SC hydration.20,21 The physiologic SC lipids
comprise approximately twenty percent of the volume of
the SC and are composed of ceramides (CERs) (40–50%),
cholesterols (25%), and free fatty acids (10–15%).18-22 The lipids'
composition and organization are crucial to allow the formation
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FIGURE 1. Inflammation vascular disorders and a disrupted skin barrier in rosacea.

Adapted from Addor.7
Stimuli that promote vasodilation, such as sun exposure, hot or spicy food, and drinks, alcohol, physical exercise, high-temperature environments, or abrupt changes of temperature, may trigger
rosacea.1,2 Vasodilators (eg, antihypertensives) or angiogenic drugs (eg, topical corticosteroids, topical tretinoin) may also induce rosacea.1,2 It is thought that flushing may lead to progressive damage
to the endothelium and also angiogenesis, as well as inflammatory changes in the dermis.4

of a highly ordered 3-dimensional structure. Ceramides – of
which there are many varieties – compose about 50% of the
total lipids and are highly location-specific. Abnormalities in
ceramide composition alter the stratum corneum's physiologic
properties and contribute to barrier dysfunction and disease.
Ceramide levels are reduced or structurally aberrant in psoriasis,
ichthyosis, acne, AD, and skin damaged by surfactants.3,18-22 The
use of ceramide-containing skincare products has been shown
to restore ceramide composition and improve skin function and
disease severity.23-26

controls. Patients with AD showed enhanced susceptibility to
sodium lauryl sulfate in comparison with rosacea and healthy
subjects. In the rosacea patients, skin barrier impairment was
limited to the area affected by rosacea, indicating that rosacea
as an inflammatory disease is not generally related to an
impaired barrier function, unlike AD. The authors, therefore,
theorized skin physiology deterioration to be a consequence of
inflammation.9
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Evidence for barrier dysfunction in rosacea
Although physicians may accept that rosacea is a barrier defect
disorder, data have been primarily circumstantial until recently.
Data that point to barrier deficiency in rosacea includes evidence
of increased trans-epidermal water loss (TEWL), decreased
skin hydration, increased stratum corneum (SC) pH, increased
lactic acid stinger reaction, symptoms of itch, burn, and sting,
and an increased incidence of irritant and allergic contact
dermatitis.9,27-31 Still lacking is the identification of specific lipid
abnormalities in rosacea-prone skin.
TEWL and skin hydration in both rosacea and AD were evaluated
in a study exploring skin barrier function.9 The skin's irritation
threshold to different sodium lauryl sulfate concentrations was
assessed on the volar forearm and nasolabial fold in ninetyone patients with AD, rosacea, and healthy individuals. TEWL
was higher (P=0.127) in AD patients compared to rosacea,
which exceeded that of healthy patients. Skin hydration was
decreased equally in atopic and rosacea patients compared to

A study evaluating 135 patients with rosacea found that
the erythematotelangiectatic form of rosacea occurs more
frequently in dry skin than in seborrheic skin, while normal
sebum levels were found in those with the predominantly
papulopustular disease.7 However, the authors did note
an imbalance in fatty acid concentration in patients with
papulopustular disease that may influence skin barrier integrity.
Notably, a significant reduction in skin hydration level persisted
even after clinical improvement with oral minocycline.
Lonne-Rahm and co-workers evaluated a 5% lactic acid
stinging reaction in 32 rosacea patients.29 This test is used to
measure subjective skin irritation and constitutes a clinical
measure of barrier function.
Twenty-five patients were
identified as having papulopustular disease, while seven had
the erythematotelangiectatic type. They were compared to 32
healthy individuals. All patients with vascular disease were
considered "stingers," compared to 68% of those with papules,
pustules, and 19% of controls. SC permeability disruption was
presumed to be the cause of the heightened response.
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These data point to a barrier dysfunction in rosacea, although
the etiology and pathomechanisms are ill-defined. It is believed
that the impaired epidermal barrier facilitates the entry of
irritants and allergens, causing hypersensitivity to exogenous
stimuli, vasodilation, and inflammation. This promotes the
development of a cycle of disease and periodic exacerbations.
What is unknown is the chicken/egg conundrum: does an initial
barrier defect trigger the derangements in vascular and immune
system function that we call rosacea? Or does the inflammatory
storm and vascular dysregulation elicit a barrier dysfunction?
Or, to muddy the waters further, does genetic predisposition
lead to the simultaneous development of neurovascular and
immune dysregulation, both of which may contribute to barrier
dysfunction?
Regardless of its origin, clinically, the disturbed barrier often
translates into a situation where patients are too irritated to
permit the use of the medications and products that would
otherwise result in clinical improvement.
Integration of OTC Skincare Products into a Rosacea Regimen
The panel determined that addressing barrier repair early
in the treatment phase, continuing such care through acute
treatment, and the maintenance phase is paramount in rosacea
management.
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often present with heterogeneous phenotypes, combination
treatment may be necessary.32,35,36
OTC Skincare Products for Rosacea
Skin barrier function includes physical, chemical, and
immunological barriers to the ingress of noxious environmental
toxins.37 Additionally, skin pH plays an important role in the
barrier function. Normal barrier function is dependent on the
complex interplay of stratum corneum pH and exogenous and
endogenous processes.31,37 Lipid processing and formation of
lamellar structures require an acidic skin pH. Further, elevated
skin pH may delay barrier recovery and facilitate skin barrier
breakdown.31,38,39 This is particularly well documented in AD,
but also rosacea.40 Normalizing pH using acidic topical skincare
products contributes to skin barrier repair, normalization of the
microbiome, and the reduction of inflammation.40
Skincare considerations in rosacea include cleansers,
moisturizers and UV protection.32,33 Guidelines recommend
skincare with gentle cleansers and moisturizers to relieve/
prevent dry skin, improve irritation symptoms, and restore skin
barrier function.2,6,32,33,35,36
The global ROSacea COnsensus (ROSCO) guidelines emphasize
the importance of skincare as part of rosacea's treatment and
maintenance approach.2 According to the guidelines, skincare
should include a gentle cleanser, avoidance of topically
applied triggers, use of a moisturizer containing humectants
and barrier lipids such as ceramides or hyaluronic acid, and a
sunscreen.2,7,31 Camouflage products may be used to reduce the
visibility of the disorder. Although avoidance of environmental
stimuli (sun, cold, hot), emotional stimuli (stress and anxiety),
physiological stimuli (alcohol, caffeine, spicy foods, strenuous
exercise) is thought to prevent flares and reduce symptoms,
achieving these goals is difficult and often patient adherence
may be impractical.33
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The panel explored recent guidelines and algorithms for rosacea
management to provide a basis for OTC recommendations.2,6,32-35
We considered that selected treatment might need to take
into account patient phenotype (eg, transient and persistent
erythema, papules and pustules, flushing, ocular disease,
prominent symptomatology, telangiectasia, and phyma),
personal circumstances, preferences, cost, and availability of
treatment.2,6,8,32-35
Prescription Treatment for Rosacea
Guidelines recommend that persistent erythema be treated
with topical brimonidine or topical oxymetazoline.2,6,32,33,35,36
Patients with both erythema and telangiectasia may benefit
from laser and intense pulsed light therapy.2,6,32,33,35,36

FDA-approved therapy for the papules and pustules of rosacea
includes oral doxycycline 40 mg modified-release (MR), topical
azelaic acid, topical metronidazole, topical ivermectin, and most
recently, topical minocycline foam. Although isotretinoin is not
FDA approved for this indication, it is effective for most aspects
of recalcitrant disease and phymas.2,6,32,33,35,36 Further treatment
options for the papules and pustules of rosacea include
antibiotic doses of doxycycline and minocycline, although
antibiotic resistance concerns preclude long-term use.2,6,32,33,35,36
Ocular rosacea may benefit from oral omega-3 fatty acids
and responds to topical ivermectin, doxycycline 40 mg MR,
and tetracycline-class antibiotics.2,6,32,33,35,36 Since patients

Skin cleansers
An effective and safe skin cleanser aims to remove pollutants,
debris, and harmful bacteria from the skin without disrupting or
removing the beneficial lipids, proteins, and normal flora that
contribute to the skin barrier's integrity and function.31,37,39,41,42
Physiological stratum corneum pH is acidic (4–6), while the
body's internal pH is neutral to slightly alkaline (~7.4).31,40
Imbalance in the skin surface pH can inhibit lipid processing
and can lead to dysbiosis, which is recognized as an associated
factor in inflammatory dermatoses.31,38,41 Cleansers with an
elevated pH can damage the stratum corneum or strip it of
essential components, such as lipids, proteins, and natural
moisturizing factor (NMF).31,38,41
Considerations for choosing the ideal cleanser for rosacea-prone
skin involves inclusion as well as omission of key ingredients.
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Ingredients that may induce skin irritation, such as alcohol,
acetone, benzyl alcohol, propylene glycol, butylene glycol,
and acids (alpha, beta-hydroxyacids) should be avoided.39
Surfactants are an integral component of cleansers but may
be a source of irritation. They are amphiphilic molecules with
a hydrophobic, water-insoluble tail and a hydrophilic, watersoluble head and thus can adsorb at the interface of water and
oil.39 They can be anionic, cationic, amphoteric, or non-ionic
Anionic agents such as sodium lauryl sulfate or quaternary
ammonium can induce skin irritation.31,38,41 The use of abrasive
cleaners may damage the stratum corneum, compromising
the skin barrier's permeability, exacerbating rosacea.41 Lastly,
cleansers containing antimicrobial agents such as some
combars should be avoided due to their high pH (10–12) and
propensity to cause cutaneous dysbiosis.41

As such, they can be helpful as monotherapy or as adjuncts
to rosacea prescription therapies.2,6,8,32-35 An ideal moisturizer
for rosacea patients would be safe, effective, affordable, and
fragrance- and sensitizing agent-free. Preferably, the product
would be pleasant to use with a look, smell, and feel that it
invites consistent use. OTC skin care product choice may differ
between gender, skin type, and skin condition, and the clinician
is urged to consider patient preference.43

Non-greasy, oil-free liquid cleansers and syndet (synthetic
detergent) cleansers have a near physiologic pH (4–7) and do
not contain true soap.41 Both are helpful for skin that is prone
to irritation and dryness (Table 3).7,31,38,41 These gentle cleansers
support skin barrier repair, decrease inflammation, accelerate
pH recovery, and support the skin's antimicrobial defense.31,41

A multicenter, open-label study (N=102) showed that a
skincare regimen consisting of a mild cleanser and moisturizer
could help maintain skin barrier integrity and reduce rosacea
symptoms.45 Two small clinical studies evaluated a tinted daily
SPF‐30 facial moisturizer used for dry skin or as part of the
skincare regimen for rosacea patients.46 The first assessed the
improved barrier function in twenty-one healthy women with
dry skin. After a single moisturizer application, an increase
of electrical capacitance and a significant decrease in TEWL
was observed at 2-, 4-, and 8-hour assessments compared to
baseline.46 In the second study, the efficacy and tolerability of
a once-daily moisturizer used for twenty-two days in thirtythree females with mild-to-moderate rosacea and non-transient
erythema were evaluated. The study revealed that skin redness
improved after day one compared to baseline. Both image
analysis and chromameter readings showed that redness was
significantly lower on the day 22 assessment than baseline.46
Further, patients reported that the product was well tolerated
and noted a reduction of skin dryness at three days, one and
three-week evaluation.46

The addition of hydrating agents to cleansers can provide both
hygiene and moisturization. An example discussed by the
panel is a ceramide and hyaluronic acid-containing cleanser
with a near-physiological pH of 5.5. In addition to providing
hydration, the product utilizes a technology (Multi Vesicular
Emulsion), which releases the moisturizing ingredients slowly
over time, providing long-term hydration.24,42

There are many types of OTC moisturizers available to
recommend to our rosacea patients. However, robust
comparative studies are scarce.44 Most of the information comes
from open-label studies, case reports, or small case series and
studies that combine biophysical measurements (corneometry
and trans-epidermal water loss) with clinical assessment.42,44,45
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Patient behavior modification must also be considered.
Patients should be advised to discard all cleansing brushes
and scrubs, to avoid vigorous cleansing, and to wash the face
using a gentle motion with the fingertips.6 Avoiding hot or cold
water may decrease irritation and avoid triggering flushing and
irritating the already sensitive skin.7,39,41
Moisturizers
The past decade has seen considerable advances in the
understanding of moisturizers and barrier maintenance and
repair. Effective moisturizers can restore and maintain skin
barrier function, enhance skin hydration, and reduce the
likelihood of skin irritation.2,6,7,32-35,42 Moisturizers are composed
of humectant, occlusive, and emollient ingredients that attract
water, seal in moisture, and smooth and soften the skin.4
Increased knowledge of skin barrier function has led to the
development of moisturizers containing physiologic lipids
such as ceramides, which may help replace the deficient lipids
in inflammatory skin disorders characterized by skin barrier
impairment.31,33,41-43 In the treatment of rosacea-prone skin,
moisturizers relieve dry skin, reduce symptoms (pruritus,
stinging, burning) improve skin texture, and reduce erythema.

The evaluation of barrier function in multiple inflammatory
skin conditions has shown that ceramide levels are decreased
in atopic dermatitis, acne vulgaris, psoriasis, and ichthyosis.17-20
Although presumed, ceramide abnormalities have not been
evaluated in rosacea patients. Nevertheless, the use of ceramidecontaining moisturizers and cleansers plus moisturizer has
been shown to improve symptoms and disease severity in
atopic and psoriatic patients.26 Most recently, Draelos 2020
showed that the use of a ceramide-containing moisturizing
cream on dry lower leg skin of 49 women resulted in an 11%
increase in total ceramide content, a 14% increase in free fatty
acids, and an 11% increase in cholesterol.24 Most importantly,
this increase in ceramide content was still demonstrable after
48 hours. Specifically, microvesicular technology mentioned
previously traps ingredients into layers which dissolves slowly
over a sustained period.42 The reduction of symptoms in many
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inflammatory disorders has been demonstrated following
the use of quality skin care.24,26,42 Last, skincare containing
mineralizing thermal water has been used to protect the skin
against exposome factors causing skin irritation.48
Sunscreen
Sun exposure is a well-known contributory factor to rosacea.1,2,4
Guidelines recommend, and the panel agreed, that sun
avoidance and sunscreen with a sun protection factor (SPF) of
at least 30 are necessary for rosacea patients.2,6,8,32-35
A moisturizer with an SPF 50+ was shown to be beneficial
in adults with rosacea-prone sensitive skin.47 After three
weeks of product application, there was a reduced feeling
of dryness, itching, and burning of the patients' skin.47 The
well-tolerated product was easy to incorporate into the daily
skincare regimen.47 Similar results were shown with a tinted

FIGURE 2. Pre-meeting survey: What do you use to treat each type
of rosacea? (A) Erythematous rosacea (N = 8) (B) Papulopustular
rosacea (N = 8) (C) Phymatous rosacea (N = 8).
(A)
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daily SPF‐30 facial moisturizer used for dry skin or as part of the
skincare regimen for rosacea patients.46
Survey on OTC skincare
Panelists completed a pre-meeting survey regarding the
composition of their rosacea practice, prescribing habits, and
OTC skincare recommendations. The goal was to ascertain
at what therapeutic junction the OTC products would be
recommended, and the important ingredients to be included
and omitted in the ideal OTC regimen.
Although the bulk of patients display combination features,
patients with pure erythematotelangiectatic, papulopustular,
and phymatous rosacea were considered for the sake of the
discussion. Respondents indicated that their typical rosacea
patient presented with fully erythematotelangiectatic rosacea
(30%–40%), fully papulopustular rosacea (30%–60%), and fully
phymatous rosacea (5%). For the treatment of fully vascular
rosacea, the physicians used laser or a light source (62.5%),
oxymetazoline (25%), and brimonidine (12.5%). Treatment of
fully inflammatory rosacea included topical medications (87.5%)
such as ivermectin 1% cream (50%), azelaic acid (15%) and
niacinamide (12,5%), and oral medications (87.5%) including
doxycycline (25%) and isotretinoin 0.5 mg/kg (12,5%). Fully
phymatous rosacea was treated primarily with procedural
methods (50%) and oral isotretinoin (37.5%) (Figure 2). These
recommendations are in concordance with published guidelines
and treatment algorithms.2,4,8,32-35
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(C)

FIGURE 3. What OTC Ingredients do you consider to be the most
important for your rosacea patients? (N = 8)

FIGURE 4. What OTC ingredients should absolutely not be used on your
rosacea patients? (N = 8)
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The panel was asked to identify the OTC skincare products
they recommend for rosacea monotherapy, adjunctive therapy,
and maintenance therapy. Their answers included cleansers,
moisturizers, sunscreens, anti-redness, and anti-inflammatory
products. The OTC products recommended for monotherapy
comprised ceramide-containing cleansers and moisturizers,
mineral sunscreens, anti-redness creams, niacinamidecontaining lotions, and azelaic acid 10%. (Table 1).

H. Baldwin, A.F. Alexis, A. Andriessen, et al

and moisturizers with various ingredients. Ceramide containing
skincare and a corrective gel was recommended by 37.5% of
physicians. A cleanser and anti-redness cream was used by
37.5%, and a gentle cleanser, a moisturizer with SPF, or various
types of serum was recommended by 25% of physicians (Table 2).
For rosacea maintenance, the panel responded that their
recommendations were unchanged from their acute
recommendations (Table 3).

For adjunctive therapy, their choices comprised facial cleansers

TABLE 2.

TABLE 1.
Pre-Meeting Survey First, Second, and Third Choice Monotherapy
With OTC products (N = 8)
Product
Gel cleansera
Ceramides containing skincare

b

Pre-Meeting Survey First, Second, and Third Choice Monotherapy
With OTC products (N = 8)
First
choice

First
choice

Second
choice

Third
choice

1

--

--

Ceramides containing skincarea

3

AR serumb

3

1

Product

Second
choice

Third
choice

3

1

2

--

--

2

AR serum

1

--

--

Corrective gel

3

--

--

Corrective geld

1

--

--

None

--

--

2

--

T cleanser and moisturizerd

1

--

1

Cleanser and Anti-redness
SPF 20 creame

--

3

--

Vitamin Bs containing lotionc

--

--

1

Cleanser and lotion with SPFf

1

--

--

--

1

--

--

1

--

--

1

--

--

1

--

c

Sunscreen

1

--

None

1

2

3

Azaleic acid 10%

--

1

--

M89 moisturizere

--

1

--

--

1

--

1

T cleanserc
Anti-redness SPF 20 cream

f

--

Cleanserf

--

Facial cleanserg
Vitamin Bs containing lotion

d

--

1
--

--

c

Forte cream
Do-- Not Copy
A serum
-Penalties
Apply
AR serum
1
g

h

b

--

1

Spectrogel cleanser, GSK ; CeraVe cleanser and moisturizer, CeraVe ; Rosaliac
AR Intense Visible Facial Redness Serum, Toleriane cleanser, La Roche-Posay
(LRP)c; Phyto corrective gel, Metacell lotion, SkinCeuticalsd
Mineral 89 Hyaluronic Acid Face Moisturizer, Vichye; Cetaphil cleanser, Cetaphil
Redness Relieving Daily Facial Moisturizer SPF 20, Galderma laboratoriesf ;
Neutrogena facial cleanser, Neutrogenag
a

b

TABLE 3.

NP serumi

CeraVe cleanser and moisturizer, CeraVea; Rosaliac AR Intense Visible Facial
Redness Serum, Toleriane cleanser, La Roche-Posay (LRP)b; Phyto corrective
gel, Metacell lotion, SkinCeuticalsc; Toleriane cleanser and moisturizer, La
Roche-Posay (LRP)d; Cetaphil cleanser, Cetaphil Redness Relieving Daily Facial
Moisturizer SPF 20, Galderma laboratoriee; Aveeno Ultracalming cleanser and
lotion with SPF, J&Jf; Avene Antirougeurs forte cream, Aveneg; Skin Better Alto
Defense serum, Skin Wellness Dermatologyh; Neocutis Peche, LovelySkini

TABLE 4.

Pre-Meeting Survey First, Second, and Third Choice OTC Skincare
Product for Maintenance Therapy (N = 6/8)

Type of cleanser

Ingredients

Soap

Fat and alkali-treated salts or fatty
acids

9.0–12.0

Syndet bar

Synthetic detergents and small
amounts of soap

4.0–6.0

--

Combar

Equal parts of soap mixed with
synthetic detergent

10.0–12.0

--

--

Liquid
cleanser

Synthetic ionic or anionic detergents
in lotion, cream, oil or gel form

6.0–7.0

--

1

--

--

4

Synthetic cleanser that may
contain ceramides

5.0–7.0

--

Non-greasy
cleanser
Multivesicular
emulsion system
based cleanser

Cleanser with multivesicular emulsion system and ceramides

4.0–6.0

First
choice

Second
choice

Third
choice

Ceramides containing skincarea

--

--

1

AR serum

1

1

--

Same product that worked
previously

4

4

T cleanser and moisturizerb

1

Cleanser and anti-redness
SPF 20 creamc
Sunscreen

Product

b

d

Types of Cleansers

CeraVe cleanser and moisturizer, CeraVea; Rosaliac AR Intense Visible Facial
Redness Serum, Toleriane cleanser, La Roche-Posay (LRP)b; Cetaphil cleanser,
Cetaphil Redness Relieving Daily Facial Moisturizer SPF 20, Galderma laboratoriec; EltaMD UV clear sunscreen, EltaMD skincared

pH

Adapted from Lynde CW et al. J Drugs Dermatol 2019;18(12)S-1:1-16.31
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3.

CONCLUSION
Rosacea is a disease of skin inflammation that leads to
derangements in skin barrier function. This contributes to
the sensation of pain, burning, itching, stinging so often
bothersome in those affected. Addressing barrier dysfunction
by using moisturizer and cleanser formulations that restore skin
hydration, normalize skin pH, and restore the microbiome and
skin lipids can help improve rosacea signs and symptoms.

4.
5.

6.

The panel's consensus was that in addition to the use of
prescription medications, skincare recommendations are a
crucial part of successful rosacea therapy. Participants noted
that the use of quality OTC products could improve rosacea
symptomatology and severity in and of themselves. As
adjuncts, these products are recommended before and during
prescription therapy and as part of a maintenance regimen.
The importance of providing the patients with specific branded
recommendations was discussed both in terms of the presence
of reparative actives and the omission of irritating substances.
In addition to occlusives and humectants, barrier restoring
ingredients such as ceramides, hyaluronic acid, and niacinamide
were considered beneficial. Equally important was the absence
of potentially irritating substances. In particular, cleansers with
harsh surfactants, antibiotics, and elevated pH can strip lipids,
proteins, and NMF, thereby stimulating inflammation.
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Patients benefit from specific recommendations when faced
with the bewildering array of options in the pharmacy skincare
aisle. The wrong choice can derail an otherwise ideal therapeutic
approach.

15.
16.
17.

Limitations
There are many types of OTC skincare products available;
however, robust comparative studies on their use for rosacea
are scarce. Information from studies that combine biophysical
measurements with clinical assessment may help to make an
informed choice.
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Objective: We describe patient-reported outcomes and quality of life through 5 years of treatment in patients with moderate-to-severe

ABSTRACT

plaque psoriasis in the UNCOVER-1 and -2 studies.
Methods: This analysis included patients who were randomized to ixekizumab every 2 weeks then received ixekizumab every 4 weeks
during the maintenance period, and who achieved static physician global assessment (0,1) at week 12, completed week 60, and
entered the long-term extension period (weeks 60–264). Outcomes measures included responses in itch numeric rating scale (NRS),
skin pain visual analog scale (VAS), and dermatology life quality index (DLQI) (0,1), and mean change from baseline in short form health
survey (SF-36) mental (MCS) and physical component summaries (PCS), psoriasis skin appearance bothersomeness (PSAB), and work
productivity activity impairment (WPAI).
Results: At week 264 in UNCOVER-1 and -2, the observed itch NRS ≥4 responses were 82.4% and 93.1%, respectively, the itch NRS=0
responses were 51.7% and 58.5%, respectively, the skin pain VAS=0 responses were 59.3% and 63.1%, respectively, and the DLQI
(0,1) responses were 75.0% and 88.1%, respectively. The observed mean changes from baseline at week 264 in UNCOVER-1 and
UNCOVER-2 were 3.4 and 6.5, respectively, for SF-36 MCS, 4.4 and 4.8, respectively, for SF-36 PCS, and -21.3 and -22.0, respectively,
for PSAB. WPAI psoriasis item scores improved from baseline in both UNCOVER-1 and -2.
Conclusion: Ixekizumab provided clinically meaningful and sustained improvements in itch, skin pain, DLQI, PSAB, SF-36 PCS, SF-36
MCS, and WPAI through 5 years of treatment in patients with moderate-to-severe plaque psoriasis.
J Drugs Dermatol. 2021;20(4):394-401. doi:10.36849/JDD.5821

INTRODUCTION

P

soriasis is a chronic, systemic, immune-mediated
disease recognized by its cutaneous manifestation of
well-demarcated, erythematous, scaly plaques. These
skin lesions, often associated with significant pruritus, stinging,
and burning, cause substantial psychosocial impairment and
overall decreased quality of life (QoL).1

Patient-reported outcome (PRO) measures provide patients
and clinicians with a tool to assess physical and psychological
functioning, facilitate treatment decision making, and identify
coping strategies. When used effectively, individual and
aggregated PRO data can inform and evaluate treatment, aid the
holistic management of patients, and improve communication
between patients and clinicians.2,3 The motivation to completely
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clear psoriasis plaques from the skin of patients has grown in
response to accumulating evidence that residual skin disease
can affect patients’ health-related QoL.4,5
In one study, clinicians reported that itch, flaking, and pain
were the primary symptoms of psoriasis.6 In the same study,
patients rated itch as the most important, most severe, and
most troublesome psoriasis symptom.6 Furthermore, patients
reported that itch negatively impacted their daily activities,
concentration, sleep, and absenteeism and presenteeism,
as well as emotions such as anxiety and embarrassment.6
It is particularly important for studies to assess the impact
of psoriasis treatments on absenteeism and presenteeism
because work productivity loss increases progressively with
increasing dermatology life quality index (DLQI) scores and
body surface area affected, and its associated costs contribute
to the economic burden of psoriasis.7
Ixekizumab is a high-affinity monoclonal antibody that
selectively targets interleukin-17A (IL-17A). IL-17A is a member
of the family of proinflammatory IL-17 cytokines and plays
an important role in the pathogenesis of psoriasis and other
immune-related diseases.8 Two randomized, double-blinded,
multicenter, phase 3 clinical studies of ixekizumab (UNCOVER-1
and UNCOVER-2) have shown greater efficacy than placebo
and etanercept through 60 weeks of treatment in patients with
moderate-to-severe plaque psoriasis.9,10 As psoriasis is a chronic
disease with a cumulative burden if not treated, treatment
should be efficacious and well tolerated long-term, particularly
as drug exposure increases over time. The objective of this
analysis was to report PROs for UNCOVER-1 and UNCOVER-2
in patients with moderate-to-severe plaque psoriasis through 5
years of treatment with ixekizumab.

M.J. Gooderham, B. Elewski, M. Augustin, et al

(sPGA 0,1), were initially randomized to ixekizumab Q2W, who
received ixekizumab Q4W during the maintenance period,
completed week 60, and continued into the long-term extension
periods (weeks 60–264) of UNCOVER-1 and -2. UNCOVER-1 was
conducted in Australia, Canada, Denmark, Germany, Hungary,
Italy, Japan, Poland, Romania, the United Kingdom, and the
United States. UNCOVER-2 was conducted in Australia, Austria,
Canada, the Czech Republic, France, Germany, the Netherlands,
Poland, Romania, Spain, the United Kingdom, and the United
States.
Both studies included in this analysis were compliant with
ethical guidelines including the Declaration of Helsinki and
other relevant laws and regulations. Each site’s ethical review
committee or institutional review board approved the study
protocols and all patients provided written informed consent.
Study Population
Detailed eligibility criteria have been published.9,11 Briefly,
eligible patients were aged 18 years or older and had a
diagnosis of chronic plaque psoriasis at least 6 months before
baseline (randomization), involvement of 10% or greater body
surface area at both screening and baseline visits, at least a
moderate clinical severity as measured by sPGA ≥3, a psoriasis
area and severity index (PASI) score of ≥12, and were candidates
for phototherapy, systemic therapy, or both. Prior therapy with
biologics was permitted except for prior use of etanercept,
which was an exclusion criterion in UNCOVER-2.
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MATERIALS AND METHODS
Study Design
The present report includes side-by-side data from the
UNCOVER-1 (NCT01474512) and UNCOVER-2 (NCT01597245)
studies.The study designs for these studies have been described
previously.9,10 An active drug control (etanercept) was also
included in UNCOVER-2. Both the studies included a blinded
induction period from weeks 0–12. Patients in UNCOVER-1
(N=1296) were randomized in a 1:1:1 ratio to receive ixekizumab
80 mg every 2 weeks (Q2W), ixekizumab 80 mg every 4 weeks
(Q4W), or placebo. In UNCOVER-2, patients (N=1224) were
randomly assigned in a 2:2:2:1 ratio to receive ixekizumab Q2W,
ixekizumab Q4W, etanercept 50 mg twice weekly, or placebo. In
both studies, patients treated with ixekizumab received an initial
loading dose of 160 mg. During the maintenance period (weeks
12–60) in both studies, static physician global assessment
(sPGA) <2 responders were re-randomized in the same ratio to
receive any study treatment, and non-responders were assigned
to ixekizumab Q4W in both UNCOVER-1 and -2. Here, we report
the efficacy results for patients who responded at week 12

Assessments
Efficacy outcome measurements included the proportion of
patients achieving improvement in itch numeric rating scale
≥4-point improvement from baseline (itch NRS ≥4), itch NRS 0
for patients with baseline itch NRS >0, skin pain visual analog
(VAS) scale 0, DLQI 0,1, and mean change from baseline in the
psoriasis skin appearance bothersomeness (PSAB) measure.
The PSAB measure asks patients to indicate how bothered
they are by the 3 dimensions of skin appearance (redness or
discoloration, areas or thickness, and scaling or flakiness) due to
psoriasis skin plaques included in the physician-assessed PASI.12
Each dimension is rated on an 11-point NRS ranging from 0 (not
bothered at all) to 10 (extremely bothered). The 3-item scores
were summed for a total score ranging from 0 to 30, with higher
scores indicating more bothersomeness due to skin appearance.
Additionally, mean change from baseline in the short form health
survey (SF-36) physical (PCS) or mental component summaries
(MCS) along with individual domains were measured, as well
as work productivity activity impairment (WPAI) psoriasis item
scores. The clinical meaningfulness of improvements in WPAI
psoriasis item scores for work productivity loss and work
activity impairment was assessed by determining the minimal
clinically importance difference (MCID), using a cutoff of 20% as
previously described.13
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Statistical Methods
Change from baseline analyses for the continuous variables
SF-36 MCS, SF-36 PCS, PSAB, WPAI, and MCID were conducted
using a modified baseline observation carried forward
(mBOCF) method. Change from baseline analyses for the
categorical variables itch NRS, skin pain VAS, and DLQI were
conducted using a modified non-responder imputation (mNRI)
method. Missing data were imputed using a mBOCF method
for continuous variables and a mNRI method for categorical
measures.

RESULTS
Patients
An overview of patient demographics and baseline disease
characteristics for the long-term extension populations in
UNCOVER-1 and UNCOVER-2 are presented in Table 1. The mean
age of patients was 44.9 years and 41.9 years in UNCOVER-1 and
UNCOVER-2, respectively. In both studies, approximately two
thirds of the patients were male. The mean itch scores were 6.7
and 6.6, the mean skin pain VAS scores were 42.1 and 45.9, and
the mean DLQI total scores were 12.2 and 12.1 in UNCOVER-1
and UNCOVER-2, respectively.
The proportion of patients that discontinued treatment over the
long-term extension portion of the studies (weeks 60–264) was

TABLE 1.
Baseline Demographics and Disease Characteristics
UNCOVER-1

Age, years (SD)
Male

M.J. Gooderham, B. Elewski, M. Augustin, et al

20% in UNCOVER-1 and 13% in UNCOVER-2. The proportion
who discontinued due to a lack of efficacy was 3% and 0% in
UNCOVER-1 and UNCOVER-2, respectively. The proportion who
discontinued due to an adverse event (AE) was 4% and 3% in
UNCOVER-1 and UNCOVER-2, respectively. No discontinuations
due to adverse events were related to study drug in either
UNCOVER-1 or UNCOVER-2. There were no deaths during the
long term extension portion of either study.
Patient-Reported Outcomes at 264 Weeks of Treatment
In patients with baseline itch NRS ≥4 in UNCOVER-1 and -2, the
proportion with observed itch NRS ≥4 responses at 60 weeks
(87.4% and 91.4%, respectively) was sustained through 264
weeks (82.4% and 93.1%, respectively) (Figure 1A and 1B). In
patients with baseline itch NRS >0 in UNCOVER-1 and -2, the
proportion with observed itch NRS=0 responses at 60 weeks
(56.0% and 55.9%, respectively) was sustained through 264
weeks (51.7% and 58.5%, respectively) (Figure 1C and 1D). In
patients with baseline skin pain VAS >0 in UNCOVER-1 and -2,
the proportion with observed skin pain VAS=0 responses at 60
weeks (64.2% and 53.7%, respectively) were sustained through
264 weeks (59.3% and 63.1%, respectively) (Figure 2A and 1B).
The proportion of patients in UNCOVER-1 and -2 with DLQI (0,1)
responses at 60 weeks (80.0% and 83.3%, respectively) was
sustained through 264 weeks (75.0% and 88.1%, respectively)
(Figure 3A and 3B). For itch, skin pain and DLQI, the observed
responses were similar to those determined by mNRI analyses
(Figures 1, 2, and 3).
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UNCOVER-2

IXE Q2W/
IXE Q4W
(N=110)

IXE Q2W/
IXE Q4W
(N=96)

44.9 (13.0)

41.9 (12.9)

75 (68.2)

65 (67.7)

Weight, kg (SD)

94.1 (23.0)

87.9 (18.5)

Age of patient at psoriasis
onset, years (SD)

25.8 (12.3)

24.9 (12.7)

Itch NRS score

6.7 (2.4)

6.6 (2.6)

PASI score

19.6 (7.6)

19.1 (5.9)

Percentage body surface
area affected

29.2 (18.5)

24.8 (12.6)

Skin pain VAS score

42.1 (30.9)

45.9 (30.0)

DLQI total score

12.2 (6.9)

12.1 (6.9)

PSAB score

23.5 (7.1)

23.6 (6.8)

SF-36 MCS

48.9 (11.4)

48.0 (11.0)

SF-36 PCS

47.5 (8.6)

48.9 (8.9)

Data are mean (SD) unless otherwise stated.
Abbreviations: DLQI, dermatology life quality index; IXE Q2W, ixekizumab
every 2 weeks; IXE Q4W, ixekizumab every 4 weeks; MCS, mental component
summary; NRS, numeric rating scale; PASI, psoriasis area and severity index;
PCS, physical component summary; PSAB, psoriasis skin appearance bothersomeness; SD, standard deviation; SF-36, medical outcomes survey short
form-36; VAS, visual analog scale.

In UNCOVER-1 and -2, the observed mean changes from
baseline in SF-36 MCS at 60 weeks (4.4 and 6.5, respectively)
were sustained through 264 weeks (3.4 and 6.5, respectively)
(Figure 4A and 4B). Likewise, the observed mean changes
in SF-36 PCS in UNCOVER-1 and -2 at 60 weeks (4.5 and 4.0,
respectively) were sustained through 264 weeks (4.4 and 4.8,
respectively) (Figures 4C and 4D). The observed mean changes
in PSAB in UNCOVER-1 and -2 at 60 weeks (-21.5 and -22.1,
respectively) were also sustained through 264 weeks (-21.3 and
-22.0, respectively) (Figure 5A and 5B). The observed changes
from baseline in SF-36, SF-PCS, and PSAB were consistent with
those determined by mBOCF analyses (Figures 4 and 5).
The baseline and mean changes from baseline in WPAI
questionnaire psoriasis item scores at week 264 in UNCOVER-1
and UNCOVER-2 are presented in Table 2. The changes from
baseline in scores for work absenteeism, presenteeism,
productivity loss, and activity impairment were similar for
UNCOVER-1 and UNCOVER-2 based on mBOCF analyses (Table
2). The proportion of patients who achieved MCID of 20% for
work productivity loss and work activity impairment at week
264 were also similar in UNCOVER-1 and UNCOVER-2 (Table 2).
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FIGURE 1. Proportion of patients with itch responses with ixekizumab through 264 weeks of treatment in UNCOVER-1 (A and C) and UNCOVER-2
(B and D). Patients with itch NRS >0 at baseline were assessed for itch NRS=0, and patients with itch NRS ≥4 at baseline were assessed for itch
NRS ≥4-point reduction. Ns for the observed data are listed beneath each graph. Abbreviations: mNRI, modified non-responder imputation; NRS,
numeric rating scale.
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FIGURE 2. Proportion of patients with skin pain responses with ixekizumab through 264 weeks of treatment in UNCOVER-1 (A) and UNCOVER-2
(B). Patients with skin pain VAS >0 at baseline were assessed for skin pain VAS=0. Ns for the observed data are listed beneath each graph.
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FIGURE 3. Proportion of patients with DLQI responses with ixekizumab through 264 weeks of treatment in UNCOVER-1 (A) and UNCOVER-2 (B).
Ns for the observed data are listed beneath each graph. Abbreviations: DLQI, dermatology life quality index; mNRI, modified non-responder
imputation.
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and UNCOVER-2 (B and D). Ns for the observed data are listed beneath each graph. Abbreviations: mBOCF, modified baseline observation carried
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FIGURE 5. Proportion of patients with PSAB responses with ixekizumab through 264 weeks of treatment in UNCOVER-1 (A) and UNCOVER-2 (B).
Ns for the observed data are listed beneath each graph. Abbreviations: mBOCF, modified baseline observation carried forward; PSAB, psoriasis
skin appearance bothersomeness.
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FIGURE 6. Mean change from baseline in WPAI questionnaire psoriasis item scores with ixekizumab through 264 weeks of treatment in UNCOVER-1
(A) and UNCOVER-2 (B). Abbreviations: mBOCF, modified baseline observation carried forward; WPAI, work productivity activity impairment.
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DISCUSSION
This study shows that ixekizumab treatment resulted in
improvements in the PROs of itch and skin pain, health-related
QoL, bothersomeness of skin disease, and work productivity
in patients with moderate-to-severe plaque psoriasis that were
sustained from 60 to 264 weeks of treatment in the UNCOVER-1
and -2 studies. Although these studies were not designed to
compare the ixekizumab study arms across the 2 studies, they
appeared to result in similar health outcome results at week 264.
The baseline characteristics and disease characteristics of the
long-term extension population were similar to that of overall
population previously reported.9,11 The patient baseline mean
PASI score and skin pain VAS were indicative of high disease
severity at study enrollment, and the SF-36 MCS and SF-36 PCS
suggested psoriasis was having a moderate impact on patients’
health-related QoL.
Ixekizumab treatment also resulted in improved DLQI and SF-36
measures at 264 weeks in both the UNCOVER-1 and -2 studies.
Improvement related to skin symptoms was demonstrated by
PROs as measured by the itch NRS and DLQI scores. Ixekizumab
treatment resulted in improved DLQI scores, with over three
quarters of patients reporting that their psoriasis-associated skin
symptoms had no effect on their lives (DLQI 0,1). These findings
have substantial implications for patients with moderate-tosevere psoriasis since improvements in the severity of skin
disease have been shown to be associated with enhanced
health-related QoL.14-16

M.J. Gooderham, B. Elewski, M. Augustin, et al

presenteeism), and activity impairment (activities performed
outside of work) at week 264.
The main limitation of this study was that the active comparator,
etanercept, was only evaluated up to 12 weeks and the longterm treatment period was open-label. The strength of this
study is that the inclusion criteria reflect most patients affected
with moderate-to-severe plaque psoriasis, making the results
generalizable to a large population. In addition, the efficacy
results were validated through replication in 2 independent
studies.

CONCLUSION
Ixekizumab provided clinically meaningful and sustained
improvements in itch, skin pain, QoL, PSAB, SF-36 MCS, and SF36 PCS through 5 years of continuous treatment in patients with
moderate-to-severe plaque psoriasis.
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The personal and economic burden of psoriasis is considerable.
Impaired physical function and work difficulties are associated
with psoriatic skin disease, whereas severity of the skin disease
is associated with poor mental functioning.17 A nationwide,
cross sectional study of patients in the US with moderate tosevere psoriasis showed that biologic therapy was associated
with significantly greater increases in measures of physical
and mental functioning compared with oral therapy.18 In the
UNCOVER-1, -2, and -3 studies, patients treated with ixekizumab
reported statistically significant improvements in mean SF-36
PCS and SF-36 at 12 weeks that persisted through week 60.19
Here, we build on these findings and show that patients treated
with ixekizumab reported improvements in skin disease, with
improvements in health-related QoL measured by the DLQI
and SF-36 as well as the individual domain scores, that were
maintained through 264 weeks of treatment.
There are also indirect costs for people with psoriasis, including
disability (short- and long-term) and lost productivity through
an inability to undertake paid and unpaid work.17 In our study,
patients treated with ixekizumab reported sustained work
productivity measured by reduced presenteeism (reduced/
impaired effectiveness at work), work productivity loss
(overall work impairment associated with absenteeism and
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ABSTRACT
Background: Since lips have a significant role in facial aesthetic perception, lip augmentation is an increasingly popular
aesthetic procedure.
Objective: To evaluate aesthetic improvement and facial dynamics with hyaluronic acid (HA) fillers in the lips and perioral region at
8 weeks after the last treatment compared to pre-treatment.
Methods and Materials: In this open-label study, all subjects received HARK in the lips, and an additional group also received HARR
and/or HARD in nasolabial folds (NLFs) and marionette lines (MLs). Assessments included aesthetic improvement, naturalness of facial
expressions, perception of age, and lip texture.
Results: Nineteen subjects received HARK only; 40 received HARK and HARR and/or HARD. The primary objective was met. All subjects
experienced aesthetic improvement in lip fullness at week 8. The investigators also reported aesthetic improvement in all subjects.
For the majority of subjects, aesthetic improvement was associated with maintenance of natural and youthful facial expressions, and
improved lip texture. Most treatment-emergent adverse events were mild; none were serious.
Conclusion: HARK is a well-tolerated and effective treatment for enhancing lip fullness, maintaining naturalness and youthfulness of
facial expressions, and smoothing lip texture, whether used alone or in combination with HARR/ HARD in the NLFs and/or MLs.
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INTRODUCTION

A

ugmentation with hyaluronic acid (HA) dermal fillers is
an increasingly popular aesthetic treatment approach
to increase volume and improve the shape of the lips,
as lips are associated with beauty and youth, and have an
important role in facial aesthetic perception.1–3 This procedure
is commonly requested by younger subjects, but an older
population can also benefit from treatment as lips become
thinner with age due to a decrease in collagen and elastin and
thinning of the orbicularis oris muscle.4

The goal of lip augmentation is to create full, smooth, naturally
contoured lips with the correct balance between the upper
and lower lips and well-defined vermilion borders.5–7 It is also
important to provide aesthetic improvement without hindering
natural facial movement.8
Restylane Kysse (HARK), Restylane Refyne (HARR), and Restylane
Defyne (HARD) are hyaluronic acid dermal fillers formulated
with XpresHAn Technology™ (also known as Optimal Balance

Technology (OBT) outside of the US), which is designed to
achieve distributed tissue integration, and provide flexibility
and support for maintaining natural movement in areas of
dynamic expression.9–15 HARK is a product specifically designed
for lip augmentation that was recently approved in the US in
2020 and has been approved in various countries outside of the
US since 2010.9,16 HARR and HARD have been approved in the US
since 2016 and were also used in the current study as add-on
treatment for subjects who required lower face correction in
addition to lip augmentation to achieve optimal results. HARR
and HARD are FDA-approved for injection into the mid‐to‐deep
dermis for the correction of moderate‐to‐severe wrinkles and
folds, such as NLFs and MLs. The softer gel structure of HARR
is most appropriate for moderate wrinkles and folds while the
firmer texture and larger gel calibration of HARD is suitable for
correction of severe wrinkles and folds.10,11,17,18
In this open-label Phase IV post-marketing study, HARK was
evaluated for aesthetic improvement and facial dynamics of
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the lips compared to pre-treatment with and without the use of
HARR or HARD for NLFs and MLs. Efficacy data included overall
aesthetic improvement using the 5-grade Global Aesthetic
Improvement Scale (GAIS), as well as reported adverse events,
and independent photographic reviewer (IPR) assessments
of dynamic expressions for naturalness, perceived age, and
lip texture. This study was also designed to assess outcomes
with combination treatment (HARK + HARR/HARD). In a secondary
publication, subject and partner satisfaction was reported for
this study.19

MATERIALS AND METHODS
An open-label Phase IV post-marketing study (NCT03967444)
was conducted between 29 May and 18 September 2019 at three
investigational sites in Canada.
Subjects
The criteria for inclusion in the study were adult men and
non-pregnant women who were healthy and seeking lip
augmentation and were in a steady relationship with a partner
for at least 6 months. Subjects had to agree to abstain from
prohibited facial cosmetic treatments for the duration of the
study.
Subjects were excluded if they had a known allergy to hyaluronic
acid or active disease in or near the intended treatment site.

V. Bertucci, A. Nikolis, N. Solish, et al

was offered after 4 weeks; this decision was agreed upon by the
treating investigator and the subject.
Assessments
Subjects were contacted by telephone 72 hours after the initial
treatment at baseline and optional touch-up treatment after 4
weeks (as applicable) and had in-clinic follow up visits at week 4
and week 8 after the last treatment.
The primary objective of the study was to evaluate the aesthetic
improvement (overall appearance) of the lips with HARK
compared with pre-treatment as assessed by the subject 8
weeks after the last treatment using the 5-grade GAIS to assess
lip fullness (upper and lower lip combined). Subjects used a
mirror for the live assessment and reviewed their baseline
archival photograph to aid in the assessment, and the GAIS was
performed for the lip area only. A responder was defined as a
subject with a rating of at least ‘improved’.
Secondary objectives included independent photographic
reviewer evaluation of naturalness of facial expressions
(maintained or reduced), perception of age (younger, same, or
older), and lip texture (improved, no change, or worse). Highresolution 3D images were collected from synchronized VECTRA
stereo cameras for the assessment of facial expressions and
perceived age. At baseline, week 4, and week 8 the subject was
photographed executing a series of standard facial expressions:
At Rest; Closed Big Smile; Big Smile; Pursed Kiss; and Blow a
Kiss. Lip texture was assessed using 2D images.The independent
photographic reviewer was blinded with respect to subject
identifiers, investigator information and treatment group.
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The study was performed in compliance with the ethical
principles of the Declaration of Helsinki, Good Clinical Practice
(GCP), International Conference on Harmonization guideline for
GCP (E6), and the International Organization for Standardization
guidelines for clinical studies of medical devices in humans (ISO
14155:2011), including the archiving of essential documents.

Treatment
Treating investigators determined subjects’ treatment group
assignment based on optimal correction for the subject. HARK
(20 mg/mL hyaluronic acid / 3 mg/mL lidocaine hydrochloride)
was injected into the submucosal layer of the lips (up to 2.5 mL
in total) using a 30-gauge (G) x ½ inch ultra-thin wall (UTW)
needle (Terumo, USA). Injection techniques included serial
puncture, linear threading, and/or cross-hatching. HARR (20 mg/
mL hyaluronic acid / 3 mg/mL lidocaine hydrochloride) or HARD
(20 mg/mL hyaluronic acid / 3 mg/mL lidocaine hydrochloride)
were injected into moderate or severe nasolabial folds (NLFs)
and marionette lines (MLs), respectively (up to 4 mL or 6 mL in
total, respectively). These were intended to be injected into the
mid to deep dermis using serial puncture, linear threading, and/
or cross-hatching techniques.
Eligible subjects were injected by the treating investigator at
baseline. If optimal correction of the lips or surrounding facial
wrinkles and folds (if treated) was not achieved at baseline or if
the aesthetic appearance could be further improved, a touch-up

Safety was evaluated by collecting adverse events throughout
the study.
Statistical Analysis
For the GAIS assessment, response rate was calculated together
with a 95% confidence interval. If the entire confidence interval
regarding subject assessment at week 8 was above 50%, then
the primary objective was fulfilled. The other effectiveness and
safety objectives were analyzed using descriptive statistics.

RESULTS
Subject Population
A total of 59 subjects were enrolled in the study (HARK group, n
= 19; HARK + HARR/HARD group, n = 40; see Table 1, which shows
the baseline demographics of the ITT population). Overall, the
mean age of study subjects was 46.2 years. The mean age in
the HARK only group was 36.1 years and in the HARK + HARR/HARD
group it was 50.9 years.
For the HARK only group, the total mean volume (initial and
touch-up) injected into both lips combined was 1.80 mL (±0.39).
For the HARK + HARR/HARD group, the total mean volume (initial
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FIGURE 1. Primary endpoint: GAIS at 8 weeks. GAIS, Global Aesthetic Improvement Scale.

and touch-up) injected into both lips combined was 1.6 mL
(±0.50). The total mean volume (initial and touch-up) of HARR
and/or HARD injected into the facial wrinkles and folds was 2.65
mL (±0.91).

assessment data at 8 weeks after the last injection is also shown
by treatment group in Figure 1.
Responder rates were similar for subjects’ GAIS assessments
and treating investigator GAIS assessed at 4 and 8 weeks
after last injection, with 100% of subjects assessed as at least
improved.
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Primary Effectiveness Assessed by GAIS
The primary objective of the study was fulfilled, with 100% of
subjects, in both groups and overall, assessing the aesthetic
improvement of their lip fullness as improved or better at week
8 (entire 95% CI above 0.50).
Overall, 80% (n = 45) of subjects indicated that their lip fullness
was very much improved or much improved on the GAIS
8 weeks after the last injection (Figure 1). Subjects’ GAIS

TABLE 1.
Baseline Demographics (ITT population)
Subjects Randomized

HARK group
(n = 19)

HARK + HARR/
HARD group
(n = 40)

Total
(N = 59)

FIGURE 2. Aesthetic results before and after treatment with HARK only
or HARK + HARR/HARD. (A) A 51-year-old subject treated with 0.9 mL and
0.55 mL HARK in the upper and lower lips, respectively. (B) 50-year-old
subject treated with 1.3 mL and 1.0 mL HARK in the upper and lower lips,
respectively (C) 37-year-old subject treated with 0.8 mL and 1.15 mL
HARK in the upper and lower lips, respectively, and 3.35 mL HARD in the
NLFs and MLs.
Baseline
(A)

Completed the study?
Yes

18 (95%)

38 (95%)

56 (95%)

No

1 (5%)

2 (5%)

3 (5.1%)

36.1

50.9

46.2

Mean age (years)

Aesthetic improvement in both neutral and dynamic expressions
for subjects treated with HARK alone or in combination with HARR/
HARD are shown in Figures 2 and 3.

(B)

Gender
Male
Female

1 (5.3%)

2 (5%)

3 (5.1%)

18 (94.7%)

38 (95%)

56 (94.9%)

(C)

Race and ethnicity
White

17 (89.5%)

36 (90%)

53 (89.8%)

Non-Hispanic

18 (94.7%)

37 (92.5%)

55 (93.2%)

ITT, intention-to-treat.

Week 8
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FIGURE 3. Aesthetic results of dynamic expressions before and after treatment with HARK. (A) A 33-year-old subject before and after treatment with
1.0 mL and 1.15 mL HARK in the upper and lower lips, respectively. (B) A 47-year-old subject before and after treatment with 0.8 mL and 0.5 mL HARK
in the upper and lower lips, respectively, and 3.7 mL HARD in the NLFs and MLs.

Week 8

Baseline

(A) 33-year-old subject

Week 8

Baseline

(B) 47-year-old subject

FIGURE 4. Perception of naturalness of facial expression: independent photographic reviewer assessment at 8 weeks, overall results (A) and by
treatment group (B). A=HARK only group; B=HARK + HARR/HARD group.
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FIGURE 5. Perception of age with facial expression: independent photographic reviewer assessment at 8 weeks, overall results (A) and by treatment
group (B). A=HARK only group; B=HARK + HARR/HARD group.
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FIGURE 6. Perception of lip texture: independent photographic reviewer assessment at 8 weeks.
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Independent Photographic Reviewer Assessments
Naturalness of facial expressions
The majority of subjects (≥82%; data not shown) were assessed
as maintaining the naturalness of all facial expressions 4 weeks
after treatment with HARK, and naturalness was maintained
through week 8 (≥80%) (Figure 4A). Similar results were
observed by treatment group through week 8 (Figure 4B).
Perceived age
At week 8 after treatment compared to baseline, ≥43% of subjects
were assessed as looking the same with all facial expressions,
and ≥39% assessed as looking younger (Figure 5A). None were
assessed as looking older.
By treatment group comparison, a higher percentage of subjects
in the HARK + HARR/HARD treatment group were assessed as
looking younger compared to the HARK only group, except for the
‘Big Smile’ and ‘Blow a Kiss’ expressions (Figure 5B). In the HARK
only group, most subjects were perceived as looking younger
with a ‘Big Smile’ at week 8 (56%) (Figure 5B). In the HARK + HARR/
HARD treatment group, most subjects were perceived as looking
younger with a ‘Big Closed Smile’ (55%) (Figure 5B).
Lip texture
Lip texture was assessed as improved for most subjects
4 weeks after treatment with HARK (85%; data not shown), and
improvement was maintained through week 8 (77%) (Figure 6).
Similar results were observed by treatment group.

V. Bertucci, A. Nikolis, N. Solish, et al

flexibility and support for maintaining natural movements in
areas of dynamic expression.11–15
The current open-label Phase IV post-marketing study evaluated
HARK for aesthetic improvement of the lips compared to pretreatment with and without the use of combination treatment
with HARR or HARD for facial wrinkles and folds surrounding the
lips, such as NLFs and MLs. In addition to aesthetic improvement
assessed using GAIS, assessments of naturalness of facial
expressions, perceived age, and lip texture, were also recorded.
The results from this study demonstrated that all subjects
enrolled and available for assessment in the study experienced
aesthetic improvement in lip fullness at week 8 with HARK, as
self-assessed using GAIS. Thus, the primary objective of the
study was met (CI > 50%).
Importantly, in the current study, this improvement was
associated with the maintenance of natural facial expressions in
≥80% of subjects at week 8. These assessments are particularly
important for people who want natural‐looking outcomes,
as natural facial expressions are a key aspect of nonverbal
communication and signal characteristics.8 The use of a standard
set of facial expressions to show that naturalness of the facial
area around the mouth is maintained and even enhanced after
hyaluronic acid filler treatment has been previously shown as a
novel approach to assessing facial aesthetic procedures.12,14,15 In
these studies, naturalness of facial expression was maintained
in the majority of subjects with hyaluronic acid fillers
manufactured with XpresHAn Technology.12,14,15 This should be
considered a key outcome assessment in subjects undergoing
this procedure.
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Safety
In the HARK treatment group, 10 subjects (53%) reported a total
of 42 treatment-emergent adverse events (TEAEs); 41 TEAEs
(98%) were related to the study product or injection procedure.
For subjects in the HARK and HARR/ HARD treatment group, 25
subjects (63%) reported a total of 127 TEAEs; 121 TEAEs (95%) in
23 subjects (58%) were related to the study product or injection
procedure. Overall, most treatment-related TEAEs (96%) were
mild. There were no serious adverse events reported in either
treatment group. Overall, the adverse event profiles were
similar between the two treatment groups. The most commonly
reported treatment-related TEAEs were implant-site reactions
(bruising [39% of subjects], pain [34% of subjects], oedema
[27% of subjects] and erythema [22% of subjects]). The median
duration of treatment-related TEAEs was 2.5 days.

DISCUSSION
Hyaluronic acid fillers are considered to be the gold standard for
nonsurgical facial rejuvenation, and optimal tissue augmentation
of the face based on individual needs should provide aesthetic
improvement, not hinder natural facial movements, and
produce no obvious evidence of filler.8 HARK, as well as HARR and
HARD, are formulated with XpresHAn Technology™, which are
designed to achieve distributed tissue integration, and provide

Subjects also had improved lip texture (77%) and a perceived
age the same or younger than the actual age of the subject
(≥43% and ≥39%, respectively) at week 8. Additionally, a higher
percentage of subjects with the add-on perioral treatment were
perceived as younger than their actual age, which might suggest
that combination treatment provides an optimal outcome
for patients.
The mean age of the subjects treated with HARK in combination
with HARR/ HARD was greater than in the HARK only group. This
was to be expected, given that younger subjects are less likely to
require treatment in the NLFs and MLs. The treatment outcomes
using GAIS and photographic analysis indicated similar
outcomes with the combination treatment versus HARK alone,
demonstrating that HARK is suitable for a wide age range and
that treatment around the mouth in addition to lip augmentation
should be considered based on patient needs.
Treatment with HARK, HARR and HARD was well-tolerated in this
study. Treatment-related TEAEs were all implant- or injection-
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site reactions, predominantly of mild intensity, and resolved
after a couple of days in the majority of subjects.
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17.

18.

CONCLUSION
HARK is a well-tolerated and effective treatment for enhancing
lip fullness, maintaining naturalness and youthfulness of facial
expressions, and smoothing lip texture, whether used alone
or in combination with HARR/ HARD in the NLFs and/or MLs. The
study also demonstrated that HARK is suitable for a wide age
range and combination treatment around the mouth should be
considered based on individual needs.

19.

Baumann L, Weiss RA, Grekin S, et al. Comparison of hyaluronic acid gel
with (HARDL) and without lidocaine (HAJUP) in the treatment of moderateto-severe nasolabial folds: a randomized, evaluator-blinded study. Dermatol
Surg. 2018;44:833–40.
Fagien S, Monheit G, Jones D, et al. Hyaluronic acid gel with (HARRL) and
without lidocaine (HAJU) for the treatment of moderate-to-severe nasolabial
folds: a randomized, evaluator-blinded, phase III study. Dermatol Surg.
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satisfaction with lip and perioral enhancement using flexible hyaluronic acid
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ABSTRACT
Background: Clinical trials of primary axillary hyperhidrosis (AHH) require rigorous measurement of AHH severity from the patient’s
perspective. Previously, we reported conceptualization and item content development for the Hyperhidrosis Disease Severity MeasureAxillary (HDSM-Ax) scale.
Objective: To evaluate the psychometric performance and estimate clinically meaningful change scores for the HDSM-Ax in a Phase
IIb clinical study of sofpironium bromide gel for AHH.
Method: HDSM-Ax measurement performance was analyzed in trial response data using two psychometric paradigms: Classical Test
and Rasch Measurement Theories (CTT; RMT). HDSM-Ax meaningful change scores were estimated from anchor-based methods using
two global summary questions of hyperhidrosis severity and the Hyperhidrosis Disease Severity Score (HDSS).
Results: HDSM-Ax satisfied CTT and RMT criteria as a fit-for-purpose outcome measure in AHH clinical trials. Within-person anchorbased analyses indicated a 1-point change in HDSM-Ax severity score (range, 0–4) represents a clinically meaningful change in AHH
severity.
Conclusion: HDSM-Ax is a well-defined and reliable measure of AHH severity. A 1-point change in HDSM-Ax score is clinically
meaningful.
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INTRODUCTION

P

rimary hyperhidrosis is a chronic disorder of excessive
sweating that can profoundly impact quality of life.
Measuring hyperhidrosis severity is challenging. The
absence of widely accepted, scientifically sound, patientreported outcome (PRO) measures hinders development of
better hyperhidrosis treatments.
The frequently used Hyperhidrosis Disease Severity Scale
(HDSS) is a single question with four severity levels. Such
“single-item” scales do not meet scientific and regulatory
rigor as outcome measures because single questions cannot
measure the extent of disease impact reliably, validly, or
precisely.1,2 In addition, each HDSS response category combines
two constructs: tolerability and impact on daily life. Thus, the
HDSS does not allow patients to report different levels of
effect for these two constructs. Quantitative axillary sweating
measurements, such as gravimetric sweat production, are
variable, difficult to interpret, and correlate poorly with patient
experience.3,4

The Hyperhidrosis Disease Severity Measure-Axillary (HDSMAx) was developed to be an accurate, comprehensive measure
of primary AHH severity satisfying scientific and regulatory
requirements for treatment trials.1,3,5 Three planks underpin
current PRO requirements: a clearly defined variable to
measure, an explicit context of use, and robust measurement
performance.1 When these criteria are met, it is reasonable to
interpret scores and estimate clinically meaningful changes.
Previously, we reported conceptualization and item content
development for HDSM-Ax.6 The result was an 11-item
questionnaire with each item scored 0–4, yielding a total score
of 0–44. HDSM-Ax was used as the primary efficacy endpoint
in a randomized, controlled, double-blinded, phase IIb study of
sofpironium bromide gel for treatment of AHH (NCT03024255).6
We now evaluate HDSM-Ax measurement performance and
estimate clinically meaningful change scores from those data.
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MATERIALS AND METHODS
Data Acquisition
The design of the phase IIb clinical study has been reported
previously.6 In brief, adults (aged≥18) with AHH were randomized
(ratio 1:1:1:1) to 1 of 3 sofpironium bromide gel strengths (5%,
10%, or 15%) or vehicle, applied daily for 42 days. In total, 227
participants were enrolled at 23 clinical sites in the United States.
Assessments were performed at 11 time-points: screening,
baseline, and days 8, 15, 22, 29, 36, 41, 42, 43, 57. Measurements
included: HDSM-Ax, HDSS, and two global summary questions
of hyperhidrosis severity.
Protocols and procedures were approved by the Aspire
Institutional Review Board (Santee, CA). All participants gave
informed consent before any study-related procedures. The
trial was conducted in accordance with the principles of Good
Clinical Practice and the International Council on Harmonisation.
HDSM-Ax: Evaluation of Performance and Clinically Meaningful
Change
First, we reviewed data availability (missing data at questionnaireand item-levels) and item-response distributions. Next, we
examined the measurement performance of HDSM-Ax using
two complementary psychometric approaches (paradigms):
traditional psychometric methods based on Classical Test Theory
(CTT) and modern psychometric methods based on Rasch
Measurement Theory (RMT).7-9 Data analyses were performed
using Microsoft EXCEL, IBM SPSS Statistics 22, Rasch
Unidimensional Measurement Model Professional Edition.10

J. Hobart, L. Burke, B. Kirsch, D. Chadha

of completions implies participants considered all HDSM-Ax
items clinically relevant and comprehensible. Item responses
were well-distributed across categories (Table 2), implying all
categories were clinically relevant.
CTT Evaluation of HDSM-Ax Measurement Performance
Table 3 summarizes the CTT evaluation.
Scaling assumptions
HDSM-Ax scale scores could be computed for all participants
at all time points. Item mean scores and variances spanned a
narrow range; item total correlations exceeded the required
minimum of 0.30.12 Factor analytic studies identified one factor.
These findings satisfy CTT criteria for summing the 11 item
scores without weighting or standardization, to generate an
HDSM-Ax total score.
Scale-to-sample targeting
Good scale-to-sample targeting was indicated by 1) HDSM-Ax
total scores spanning the entire scale range, 2) mean scores
located near the scale midpoint, 3) small floor and ceiling
effects, 4) skewness between +/-1.0 (-0.278).
Reliability
High Cronbach’s alpha (0.985) and homogeneity coefficients
(0.859) indicate good internal consistency. Test-retest
reproducibility correlations, from baseline and screening
scores, appeared low (r=0.543). Additional analyses suggested
this was artefactual: HDSM-Ax score ranges were narrow at
screening and baseline due to the study’s inclusion criterion
(HDSM-Ax score 3 or 4). Paired sample t-tests indicated small,
non-significant numeric differences between screening and
baseline scores.
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We estimated HDSM-Ax meaningful change scores using
triangulated data from three anchor variables: two global
summary questions of hyperhidrosis severity, and the HDSS.11
These analyses assume a 1-point change in any anchor variable
is clinically meaningful. We computed estimates of clinically
meaningful change in HDMS-Ax score using HDSM-Ax changes
from baseline to end-of-treatment. Specifically, we: 1) grouped
participants according to their integer change in each anchor
variable; 2) computed HDSM-Ax mean-change scores for each
integer-change group; 3) computed HDSM-Ax mean-change
score for each 1-point change on each anchor variable; and 4)
averaged those HDSM-Ax mean-change scores to give a single
estimate of the HDSM-Ax mean-change score that corresponded
to a clinically meaningful change in the anchor variable.

RESULTS
Table 1 shows demographic and baseline characteristics of
the 225 participants receiving treatment with sofpironium
bromide or vehicle. Two additional participants were enrolled
but did not receive treatment. Participant characteristics were
similar across the four randomized groups. The HDSM-Ax
was administered on 2325 occasions. Complete data were
available for 2321 (99.83%) occasions (Table 2). The high rate

Validity
Convergent and discriminant construct validity was supported
by the direction, magnitude, and pattern of HDSM-Ax total score
correlations with independent variables. Group differences
construct validity was supported by stepwise decreases in
HDSM-Ax mean scores associated with decreasing global
summary questions and HDSS scores.
Ability to detect change
The ability of HDSM-Ax to detect change in AHH severity was
supported by change scores consistent with study hypotheses
(means and effect sizes): 1) differences from screening to
baseline were small and non-significant, 2) changes from
baseline to end-of-treatment were large, and 3) changes from
baseline to end-of-treatment in participants receiving active
treatment exceeded those in vehicle-treated participants.
RMT Evaluation of HDSM-Ax Measurement Performance
Table 4 numerically summarizes the RMT evaluations.
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TABLE 1.
Sample Characteristics
Randomization Group
Parameter

Total Sample

n

Sofpironium Bromide Gel

Vehicle Gel

227*

57

5%

10%

15%

57

57

56**

Female, n (%)

102 (45)

30 (53)

25 (44)

22 (39)

25 (46)

Age, mean (SD), years

31.3 (9.9)

30.0 (8.6)

30.8 (10.2)

33.7 (11.3)

30.7 (9.2)

3.39 (0.29)

3.49 (0.32)

3.50 (0.29)

3.57 (0.31)

Baseline values
HDSM-Ax score (0-4), mean (SD)
HDSS score (1-4), mean (SD)
GSP, mean (SD), mg/5 min
No. (%) completing study

196 (86.3)

3.39 (0.40)

3.51 (0.44)

3.54 (0.43)

3.57 (0.44)

279.4 (178.8)

274.3 (191.4)

288.5 (195.9)

311.1 (187.2)

52 (91.2)

50 (87.7)

49 (86.0)

45 (80.4)

The randomized sample comprised 227 participants whereas the modified intent-to-treat sample, which included all participants who were randomized and received
study drug, comprised 225 participants.
Two participants were randomized to receive sofpironium bromide gel 15% but were not dispensed the medication.

*

**

TABLE 2.
HDSM-Ax, Global Questions and HDSS Response Distributions
HDSM-Ax Item

HDSM-Ax Item Sore
1

2

3

4

None of
the time

A little

Some

Most

All of
the time

Total

Missing

Code

Statement

Q01A

Damp or wet clothing because of your underarm sweating

161

426

623

707

408

2325

0

Q01B

Underarm sweating for no apparent reason

209

425

588

697

405

2324

1

Not
experienced

Mild

Moderate

Severe

Very
severe
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Q02A

Underarm sweating when you felt nervous, stressed
or anxious

212

379

581

637

516

2325

0

Q02B

Damp or wet clothing because of your underarm sweating

178

420

615

656

456

2325

0

Q02C

Underarm sweating after little or no physical exercise

199

462

608

679

377

2325

0

Q02D

Underarm wetness

170

452

611

666

426

2325

0

Q02E

Underarm sweating for no apparent reason

263

433

560

677

392

2325

0

Q02F

Underarm sweating that was manageable

398

394

581

601

351

2325

0

Q02G

Underarm sweating when you were cool

315

488

615

665

239

2322

3

Not at all

Slight

Moderate

Strong

Very
strong

437

352

512

591

433

2325

0

354

410

503

555

503

2325

0

2325

0

2325

0

2324

1

Q03A

Feeling the need to change clothes because of your
underarm sweating

Q03B

Feeling the need to wipe the sweat from under your arms

Anchor Variables
Global
Q1

Global
Q2

HDSS*
*

0

Since yesterday, how much time did you experience
excessive underarm sweating

How severe was your underarm sweating AT ITS WORST
since you woke up yesterday

How would you rate the severity of your hyperhidrosis for
the past week

None of
the time

A little

Some

Most

All of
the time

230

439

627

819

210

None

Mild

Moderate

Severe

Very
severe

122

496

579

735

393

Not
noticeable

Tolerable

Barely
tolerable

Intolerable

226

848

824

426

N/A

The full wording of the four HDSS responses are shown on the x axis of Figure 1A.
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TABLE 3.
HDSM-Ax Evaluation Using CTT Analyses
CTT Psychometric property

Value

Scaling assumptions^
Item mean scores, range

2.010 – 2.373

Item variances, range

1.357 – 1.893

Item total correlations corrected for overlap, range

0.860 – 0.941

Factor analytic studies (principal components analysis)
No. components extracted with Eigenvalues > 1.0

1

No. components extracted explaining >5% of total variance

1

1 component Eigenvalue (% total variance explained)

9.597 (87.2)

2 component Eigenvalue (% total variance explained)

0.242 (2.2)

st

nd

Scale-to-sample targeting
Scale range 0-44 (default metric)
Possible scale range (mid-point)

0-44 (22)

Observed score range

0-44

Mean (SD)

24.46 (12.79)

Median (IQR)

25 (14-35)

Scale range 0-100 (transformed metric)
Possible scale range (mid-point)

0-100 (50)

Observed score range

0-100

Mean (SD)
Median (IQR)
Range independent statistics
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55.58 (29.06)
56.82 (31.82 – 79.55)

Ceiling effect (score=0): n (%)

82 (3.5)

Floor effect (score=44 or 100): n (%)

102 (4.4)

Skewness (SE skewness)

-0.278 (0.051)

Reliability
Internal consistency
0.985

Cronbach’s alpha^
Homogeneity coefficient

^

0.859

Test-retest reproducibility*
Correlation between screening and baseline scores
Difference between screening and baseline scores (0-100 metric): Paired samples t-test: Mean;
SD (t-value; p-value); SRM^^; CES**

0.543 (n=227)
-0.61; 8.37 (-1.10; 0.273)
-0.073; -0.068

Standard error of measurement (SEM)^*
SEM (SD√(1-reliability)) [+/-1.96 SEM] {default range}
SEM (SD√(1-reliability)) [1.96 SEM] {0-100 metric}

1.566 [+/- 3.07]
3.559 [+/- 6.976]

Validity
Convergent and discriminant construct validity (HDSM-Ax correlationsa with)
HDSS

+0.79

Global summary question 1 (n=2325)

+0.91

Global summary question 2 (n=2325)

+0.89

Gravimetrically Measured Sweat Production (bilateral) (n=2319)

+0.39
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TABLE 3. (CONTINUED)
HDSM-Ax Evaluation Using CTT Analyses
CTT Psychometric property

Value

Group differences construct validity
Sample with each HDSS score

HDSM-Ax mean score

1=Sweating never noticeable, never interferes with daily activities (n=226)

10.267

2=Sweating tolerable, sometimes interferes with my daily activities (n=848)

38.114

3=Sweating barely tolerable, frequently interferes with daily activities (n=824)

70.741

4=Sweating intolerable always interferes with my daily activities (n=426)

85.003
ANOVA: F(p)[df]

Sample with each Global summary question 1 score

2262.085 (0.000) [4; 2320]
HDSM-Ax mean score

0=None of the time (n=230)

6.957

1=A little of the time (n=439)

26.532

2=Some of the time (n=627)

51.439

3=Most of the time (n=819)

78.424

4=All of the time (n=210)

92.857
ANOVA: F(p)[df]

Sample with each Global summary question 2 score

2998.355 (0.000) [4; 2320]
HDSM-Ax mean score

0=I did not have underarm sweating (n=122)

3.111

1=I had underarm sweating but it was mild (n=496)

22.888

2=I had underarm sweating and it was moderate (n=579)

48.866

3=I had underarm sweating and it was severe (n=735)
4=I had underarm sweating and it was very severe (n=393)

Do Not Copy
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74.380
87.875
ANOVA: F(p)[df]

Sample with each Global summary question 2 score

2262.085 (0.000) [4; 2320]
HDSM-Ax mean score

0=I did not have underarm sweating (n=122)

3.111

1=I had underarm sweating but it was mild (n=496)

22.888

2=I had underarm sweating and it was moderate (n=579)

48.866

3=I had underarm sweating and it was severe (n=735)

74.380

4=I had underarm sweating and it was very severe (n=393)

87.875
ANOVA: F(p)[df]

2262.085 (0.000) [4; 2320]

Ability to detect change
Screening to baseline (n=227; computed as screening minus baseline)
Paired samples t-test: t-value (p-value)

-1.10 (0.273)

Cohen’s ES (mean change / SD screening)

-0.068 ((-0.61 /8.94)

SRM (mean change / SD change)

-0.073 (-0.61 / 8.37)

Baseline to Day 42 (n=201; computed as baseline minus Day 42)
Paired samples t-test: t-value (p-value)

t=8.045 (p<0.001)

SRM (mean change / SD change)

1.82 (48.46 / 26.69)

Computed from 2321/2325 with complete data;
*
Agreement between total scores at screening and baseline;
^^
SRM=Standardised Response Mean = mean change / SD change;
**
Cohen’s ES = Cohen’s Effect Size = Mean change / SD screening (8.9381);
^*
Estimate of the error range for an individual person’s HDSM-Ax total score;
aPearson’s product moment correlation coefficient
^
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TABLE 4.
HDSM-Ax Evaluation Using RMT Analyses
RMT Psychometric property

Value

SCALE-TO-SAMPLE TARGETING
Item locations
Item location range (logit span)

-0.682 to +1.031 (1.713)

Threshold location range (logit span)

-6.982 to +6.797 (13.779)

Person locations
Person measure range (logit span)

-8.757 to +8.395 (17.152)

Person measure mean (SD)

0.833 (4.467)

No. extreme scores: n (%)

184 (7.91)

Floor/ceiling effect: n (%)*

102 (4.4) /82 (3.5)

ITEM & SCALE PERFORMANCE
Thresholds
No. items with disordered thresholds

0 of 11

Measurement precision
No. logits / threshold

0.313

Item fit statistics
Item-person interaction (n=2141)
Item fit residuals - range

-12.163 to +14.604

Item fit residuals exceeding +/-2.5 (item)
Random sample of n=500
Item fit residuals – range [random sample of n500]
Item fit residuals exceeding +/-2.5 (item)
Item-trait interaction
Chi square values - range

9 (n=7, <-2.5; n=2, >+2.5)
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--6.421 to +5.678
--

8.850 to 105.240

No. significant chi square values^

3

Sample size adjusted to n500

--

Chi square values - range
No. significant chi square values^

2.067 to 24.577
0

Item bias
No. of residual correlation^^

55

Range of item residual correlations

-0.216 to +0.224

No. correlations > +/-0.30; 0.40; 0.50

0, 0, 0

Differential item functioning (DIF)
No. items showing DIF by visit*^
No. items showing DIF by treatment

1 of 11 (item 1a)
0 of 11

PERSON & GROUP MEASUREMENT
Sample separation by these items
Person separation index (reliability)**

0.976**(0.976***)

Person fit statistics
Person fit residuals, range
Person fit residuals exceeding +/-2.5: n (%)
Person fit residuals: <-2.5 / >+2.5

-5.966 to +6.0443
347/2141 (16.2)
295^^^(13.78%) / 52 (2.43)

where floor effect = MAX possible score (worst hyperhidrosis); ceiling effect = MIN possible score (least hyperhidrosis); ^with Bonferroni adjustment (0.000909 for 11
items); *^DIF by visit is scale test-retest reliability; **with n=184 extreme scores included; ***with extreme scores excluded; ^^Where number of correlations is given by
the combination rule, nCr=n!/[(n-r)!r!]); ^^^Most of these 295 values (191/295 = 64.75%) were due to people giving the same score to all 11 items. These response patterns
are consistent but show up as “misfit”.
*
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TABLE 5.
Computation of HDSM-Ax Meaningful Change Estimates
Anchor variable change score, sample size, HDSM-Ax mean change$

Samples from which adjacent change group mean differences computed

HDSMQ04 change score

n

HDSM-Ax mean
change score

-4

8

-89.49

--

--

--

--

-3

48

-73.44

16.05^

--

--

--

-2

68

-55.48

17.96

17.96

17.96

17.96

-1

40

-33.07

22.41

22.41

22.41

22.41

0

31

-13.49

19.58

19.58

19.58

--

1

6

2.27

15.76

--

--

--

Average

18.35

19.98

19.98

20.19

HDSMQ05 change score

n

Mean

-4

6

-85.23

--

--

--

--

-3

43

-71.99

13.24

--

--

--

-2

75

-57.3

14.69

14.69

14.69

14.69

-1

39

-34.73

22.57

22.57

22.57

22.57

0

33

-13.43

21.3

21.3

21.3

--

1

5

-7.73

5.7

--

--

--

Average

15.50

19.52

19.52

18.63

HDSS change score

n

Mean
--

All

n>20

n>30

n>40

-3

12

-78.98

--

--

-2

74

-62.41

16.57

--

--

--

--

-1

78

-42.07

20.34

20.34

20.34

20.34

0

36

-25.19

16.88

16.88

16.88

--

1

1

13.64

38.83

--

--

--

Average

23.16

18.61

18.61

20.34

Grand mean*

19.00

19.37

19.37

19.72
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Computed using CTT HDSM-Ax total score 0-100 metric
^
Computed as: 16.05 = (-73.44) – (-89.49)
*
Grand mean is the average of the three bolded averages in each column (e.g. 19.00 = (18.35+15.50+ 23.16) / 3)
$

Scale-to-sample targeting
Figure 1A (and Table 4) shows HDSM-Ax-derived interval
measurements of participant hyperhidrosis (person-measures,
upper histogram) are distributed over a wide range (17.152
logits [log-odds units]) and span the distribution of HDSMAx item threshold locations (lower histogram). These results
indicate this sample is well-suited for analyzing HDSM-Ax item
and scale performance.
Item and scale performance
Figure 1B (and Table 4) show HDSM-Ax items formed an
ordered continuum on which AHH severity could be measured.
The thresholds (points of transition between adjacent item
response categories) were ordered in the response data as
intended conceptually, indicating that higher HDSM-Ax item
and total scores indicate greater AHH severity. Table 4 shows

HDSM-Ax items provided good measurement precision, were
a statistically cohesive set, were free from scoring bias, and
were stable across different time-points and treatment groups.
These findings indicate good item and scale performance
and—combined with good scale-to-sample targeting—indicate
participant and sample HDSM-Ax results can be studied and
interpreted as intended.
Individual person and group measurement
Table 4 shows a high person separation index indicating
the HDSM-Ax effectively separated this sample in terms of
participant AHH severity. In 93.3% of HDSM-Ax completions,
participant response patterns across the 11 items were
consistent with expectation rather than random. Measurement
error associated with person measurements was small across a
wide range indicating precise measurement.
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FIGURE 1. RMT analyses. (A) Scale-to-sample targeting showing
person-measure distribution (upper histogram) and item-threshold
distribution (lower histogram). (B) Threshold map in order of AHH
severity. A higher score on each item indicates more self-reported
observations with hyperhidrosis. (C) HDSM-Ax ordinal total scores
derived by CTT on a scale of 0–44 (y-axis) versus HDSM-Ax linear
measures of hyperhidrosis severity derived by RMT (x-axis).

A.

J. Hobart, L. Burke, B. Kirsch, D. Chadha

with CTT analyses and results, CTT has significant scientific
weaknesses.13 In contrast, RMT provides stronger evaluations
of measurement performance.14,15 Adequate PRO measurement
performance enabled meaningful interpretation of scores and
score changes, as well as estimation of meaningful changes.
Our analyses imply a change in HDSM-Ax total score of 1 point
(on a scale of 0–4) represents a clinically meaningful shift in AHH
severity.
Although RMT identified some departures from model
expectations—for example small degrees of misfit—these
departures were not considered of substantive importance.
RMT analyses will always identify some abnormalities because
discrete integer-level questionnaire response data are tested
against a mathematic model. Moreover, the relationship
between ordinal HDSM-Ax total scores derived from CTT and
HDSM-Ax interval measures derived by RMT was nearly linear
over much of its range (Figure 1C). This implies HDSM-Ax total
score can be analyzed as interval measures.

B.
Q01A
Q02B
Q02A
Q02D
Q01B
Q02C
Q02E
Q03B
Q03A
Q02F
Q02G

HDSM-Ax total scores correlated highly with both global
questions and HDSS (r=0.79–0.91; not shown). This may suggest
single-item measures could be suitable for clinical trials.
However, single-item scales try to encapsulate complex clinical
constructs in one question. By definition therefore, single-item
scales lack validity to adequately represent construct content.

AHH Severity

Least severe

C.

Do Not Copy
Some HDSM-Ax item pairs were highly correlated, suggesting
Penaltiespossible
Apply
redundancy. However, during development of HDSMMost severe

Ax, patient-centered qualitative analysis found all items
addressed related but distinct and important AHH issues.5 Our
quantitative analyses show highly correlated HDSM-Ax items
have different distributions and variances (available on request),
further supporting the conclusion that each item provides
unique information.

40

CTT AHH Score

35
30
25
20
15
10
5
-8 -7

-6

-5 -4 -3

-2 -1

0

1

2

3

RMT AHH Severity

4

5

6

7

8

Meaningful Change Estimation
Table 5 shows HDSM-Ax mean change scores corresponding
with 1-point changes in each anchor variable. Since the HDSMAx mean change estimates are computed from samples of
varying sizes (1–78), we report estimates using different sample
size cut-offs. The grand mean of these values is approximately
20 points (in CTT 0-100 score range metric). This equates to 1
point on a 0–4 average item-level score range metric.

DISCUSSION
The HDSM-Ax PRO satisfied both CTT and RMT criteria as a fitfor-purpose measure. Although clinicians are far more familiar

Limitations
Assessment of clinically meaningful change relied on anchor
variables that were single-item measures. These are considered
scientifically limited. Nevertheless, at this time, this approach is
recommended for determining clinically meaningful change.11

CONCLUSION
This study of the HDSM-Ax, together with its previously reported
conceptualization and item content development,5 support its
use as a fit-for-purpose measure of AHH severity in clinical trials.
We expect use of the HDSM-Ax will improve assessment of true
treatment effects in comparison to pre-existing scales, such as
HDSS. The current analyses imply a change of ≥1 point in withinperson HDSM-Ax score is clinically meaningful (on a 0–4 scale).
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ABSTRACT
Background: The fixed dose combination of calcipotriene and betamethasone dipropionate (CAL/BDP) is a well-established, efficacious,
and safe topical treatment of psoriasis.
Method: A Phase 3, multicenter, randomized, investigator-blind, active, and vehicle-controlled trial enrolling 796 patients with moderate
to severe psoriasis according to the Physician Global Assessment (PGA) scale. Products were applied once daily for 8 weeks.
Results: The proportion of patients achieving PGA treatment success after 8 weeks was statistically significantly greater for CAL/BDP
cream (37.4%) compared to CAL/BDP TS (22.8%, P<0.0001), and vehicle (3.7%, P<0.0001). A similar statistically significant difference
in favor of CAL/BDP cream at week 8 was demonstrated for the percentage change in mPASI from baseline and the proportion of
patients obtaining mPASI75. Patient reported treatment convenience for CAL/BDP cream was rated superior to CAL/BDP TS. Safety
assessments during the trial demonstrated that CAL/BDP cream was well-tolerated with no adverse reactions with a frequency greater
than 1%.
Conclusion: CAL/BDP cream is a novel topical treatment of psoriasis, which in a single product, offers a unique combination of high
efficacy combined with favorable safety and excellent treatment convenience. For these reasons, CAL/BDP cream offers a distinctive
advantage for the topical treatment of plaque psoriasis.
ClinicalTrials.gov: NCT03308799
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INTRODUCTION

P

soriasis is an inflammatory skin disease that has a
profound influence on all aspects of quality of life,
including physical, psychologic, social, sexual, and
occupational elements. Most psoriasis patients are candidates
for topical treatments, and the fixed dose combination of
calcipotriene (CAL) and betamethasone dipropionate (BDP) is
a well established treatment option based on strong scientific
rationale for the single agents having complementary efficacy
and safety.

The CAL/BDP combination is recommended both by European
guidelines1-3 as a first line treatment of mild to moderate
plaque psoriasis and is also recommended by the Canadian
Dermatology Association,4 and the American Academy of
Dermatology.5
The currently marketed 0.005 w/w% CAL and 0.064 w/w%
BDP fixed dose combinations are non-aqueous formulations
containing petrolatum or mineral oil as the predominant
excipient. Conversely, the CAL/BDP cream is an easily

spreadable cream based on the proprietary PAD™ Technology
(MC2 Therapeutics), which has enabled development of a watercontaining formulation of CAL and BDP, despite their known
pH-related instability when combined in the presence of water.6
Treatment non-adherence is a well-known problem in
dermatology and an important reason for treatment failure.7,8
In a European survey of non-adherence of topical treatment in
psoriasis, 73% of the patients did not adhere to the prescribed
treatment regime. The principal reason for non-adherence
was the greasiness of the product.9 Other studies have also
demonstrated that adherence is affected by treatments which
are greasy or oily, stain clothes, are difficult to apply, or dosed
more than once daily.10,11
CAL/BDP cream has the in-use characteristics of an easily
spreadable cream, which absorbs rapidly and completely into
the skin leaving no sticky feeling behind. It is anticipated that
these qualities will result in increased patient adherence and
consequently, improved real-world treatment outcomes.12 The
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aim of the present trial was to evaluate the efficacy and safety
of CAL/BDP cream as well as its patient treatment acceptability
compared to CAL/BDP topical suspension (CAL/BDP TS) and
cream vehicle.

MATERIALS AND METHODS
Study Design
This was a Phase 3 randomised, investigator-blind, multicentre,
vehicle and comparator controlled, parallel-group trial. It was
conducted at 55 study sites in the United States. The trial
included a screening, 8-week treatment, and a 2-week follow-up
period.
Subjects and Randomization
For inclusion, subjects could be of either gender, be 18 years
or older and have plaque psoriasis with an Physcician Global
Assessment (PGA) score of 2 (mild) or 3 (moderate), a modified
psoriasis area and severity index excluding the scalp (mPASI)
score of at least 2, and a treatment area between 2% to 30% of
the body surface area (BSA). Eligible patients were randomly
assigned in a 3:1:3 ratio to receive treatment with either CAL/
BDP cream, vehicle, or CAL/BDP TS applied topically to the
affected area once daily for 8 weeks. Areas of the face, scalp,
and axillae or other intertriginous areas were not included or
treated. Assessments were carried out at baseline and 1, 4, 6,
and 8 weeks of treatment.

L.S. Gold, L. J. Green, S. Dhawan, et al

was obtained at each visit and reported using MedDRA version
20.1. The local safety and tolerability of the treatment area were
assessed as local skin reactions (LSRs): perilesional erythema,
scaling, edema, atrophy, vesicles, and erosion/ulceration and
lesional vesicles, and erosion/ulceration. Subjects assessed the
symptoms of application site burning or pain. Routine safety
laboratory tests were performed at screening, week 4, and week 8.
Statistical Analysis
The superiority analyses of all efficacy endpoints (active
treatments versus vehicle and CAL/BDP cream versus CAL/
BDP TS) were based on multiple imputation of the intent-totreat (ITT) population comprising all subjects who received
study drug. Superiority analysis of itch intensity by the 11-point
numeric rating scale (NRS) were based on the subset of subjects
with minimum itch NRS of 4 at baseline (N=626). Categorial
endpoints were analyzed by logistic regression, and continuous
endpoints by ANCOVA with adjustment for treatment, disease
severity at baseline, and analysis site. Superiority analysis of
treatment convenience (PTCS) was based on the ITT population
where missing data were imputed by last observation carried
forward and analyzed by ANOVA with adjustment for treatment
and analysis site. Quality of life endpoints were based on the
ITT population without multiple imputation following the
developer's instructions. Non-inferiority analyses (CAL/BDP
cream vs CAL/BDP TS) were performed, based on the perprotocol (PP) population. Analyses were performed using SAS
version 9.3.
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Study Oversight
The trial was approved by the institutional review board of
each participating center and was conducted in accordance
with Good Clinical Practices, the Declaration of Helsinki, and
all applicable local regulations. Written informed consent was
obtained from each patient. The trial identifier on clinicaltrials.
gov is NCT03308799.

Study Assessment
The primary endpoint was the proportion of patients in each
treatment group with 'PGA treatment success' at week 8, which
is defined as a PGA score of 0 (clear) or 1 (almost clear) with
minimum 2-points improvement from baseline.
The secondary endpoints included: (1) the percentage change in
modified (excluding the head) Psoriasis Area and Severity Index
(mPASI) score at week 8; (2) the proportion of subjects with a
4-point improvement in itch based on an 11-point numerical
rating scale (NRS) from baseline to week 4 (CAL/BDP cream vs
vehicle); and (3) patients assessment of treatment acceptability
at week 8 using a Psoriasis Treatment Convenience Scale (PCTS)
calculated as the sum of 5 treatment-specific questions rated
on a 1–10 scale. Other endpoints included the proportion of
subjects with mPASI75 (at least 75% reduction in mPASI from
baseline) at week 8 and all efficacy assessments at week 4.
Information on reported and observed adeverse events (AEs)

All safety analyses were based on the safety population and
summarized by frequency and severity for each treatment
group.

RESULTS
Subject Disposition, Demographics, and Baseline Characteristics
Overall, 796 patients were randomized (343 patients treated with
CAL/BDP cream, 338 patients treated with CAL/BDP TS and 115
patients treated with vehicle). Of the randomized patients 321
(93.6%), 319 (91.7%), and 94 (81.7%) completed the trial in the
three groups, respectively. The main reason for discontinuation
was lost to follow up (Table 1).

TABLE 1.
Summary of Subject Disposition (All Randomized Subjects, N=795)
Characteristics

CAL/BDP
cream

CAL/BDP
Topical
suspension

Vehicle

Total

Randomized, N

343

338

114

795

Adverse events,
N (%)

2 (0.6%)

3 (0.9%)

4 (3.5%)

9 (1.1%)

Subject request

6 (1.7%)

15 (4.4%)

10 (8.7%)

31 (3.9%)

Lost to follow up

11 (3.7%)

8 (2.4%)

7 (6.1%)

26 (3.3%)

Protocol violation

1 (0.3%)

1 (0.3%)

0

2 (0.3%)

Other

2 (0.6%)

3 (0.9%)

2 (1.8%)

7 (0.9%)

321 (93.6%)

310 (91.7%)

94 (81.7%)

725 (91.2%)

Completed
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TABLE 2.
Patient Demographic and Disease Baseline Data (ITT Population)
Characteristics

CAL/BDP
cream
N=342

CAL/BDP
TS
N=337

Vehicle
N=115

Total
N=7941

Mean age ± SD

52±14.4

52.8±13.7

50.4±14.3

52.0±14.1

Female

40.6

34.4

38.3

37.7

Male

59.6

65.6

61.7

62.3

Gender (%)

Ethnicity (%)
Latino

29.5

27.9

27.0

28.5

Non-Latino

70.5

72.1

73.0

71.5

Race (%)

White/Caucasian

84.8

88.7

88.7

87

Black/African
Americans

9.6

5.9

9.6

8.2

Asian

2.9

3.0

0.9

2.6

Other

2.4

2.4

0.9

2.2

17.7±13.4

15.0±12.7

16.2±13.7

16.3±13.2

Mild

19.9

16.9

17.4

18.3

Moderate

80.1

83.1

82.6

81.7

Baseline
mPASI±SD

7.3±3.9

7.7±4.1

7.1±4.1

7.4±4.0

Duration of
psoriasis ± SD
(years)
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FIGURE 1. (A) PGA Treatment Success improvement over time. P values
represent comparison of CAL/BDP cream to CAL/BDP TS analyzed by
logistic regression (B) Percentage change in mPASI from baseline.
P values represent comparison of CAL/BDP cream to CAL/BDP TS
analyzed by an ANCOVA model. (C) Proportion of subjects obtaining
mPASI75 over time. P values represent comparison of CAL/BDP cream
to CAL/BDP TS analyzed by logistic regression. All data based on the
ITT population using multiple imputation.
A
A

CAL/BDP
CAL/BDP TS
TS

40
40

P=0.0001
P=0.0001

20
20

00

B
B

13.4

00

Baseline mean
BSA ± SD (%)

7.3±6.0

8.4±7.0

7.5±6.1

18.9

24.9

18.8

12.8

7.8±6.5
21.4

Two patients (one in each active arm) were excluded from the ITT population
since they did not apply treatment

1

Baseline demographics and disease characteristics were
comparable across the treatment arms (Table 2). At baseline,
81.7% subjects had moderate and 18.3% mild disease according
to PGA disease severity. The mean BSA was 7.8% (SD 6.5%)
with 64 subjects having severe disease defined as BSA>10%.
Mean mPASI was 7.4% (SD 4.0%) with 42 subjects having severe
disease defined as mPASI>12% (Table 2).
Efficacy
PGA treatment success
The percentage of patients achieving PGA treatment success
at week 8 was statistically significantly higher in the CAL/BDP
cream group (37.4%) compared to the cream vehicle group (3.7%)
(P<0.0001) and to the CAL/BDP TS group (22.8%) (P<0.0001).
Statistically significant differentiation between CAL/BDP cream
and CAL/BDP TS was observed already at week 4 (P=0.0001)
and week 6 (P<0.0001) (Figure 1). PGA treatment success with
MC2-01 cream for subjects with mPASI≤12 and >12 was 37.3%
and 48.0%, respectively, whilst the corresponding data for CAL/

2
2

4
4
Weeks

6
6

88

80
80
CAL/BDP cream
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CAL/BDP TS

60
60

mPASI
% chamge in mPASI

12.9

Vehicle

P<0.0001

P<0.0001
P<0.0001

P<0.0001

50
50
40
40

P=0.0010
P=0.0010

30
30
20
20
10
10
00

C
C

0

2

4
Weeks

6

88

50
50
P=0.0015
P=0.0015

CAL/BDP cream
CAL/BDP TS

40
40

PASI75
PASI75

12.4

P<0.0001
P<0.0001

30
30

70
70

Baseline
mPASI >12 (%)

P<0.0001
P<0.0001

Vehicle
Vehicle

10
10

Baseline PGA (%)

Baseline BSA>10

50
50
CAL/BDP
CAL/BDP cream
cream

%PGA
PGATreatment
TreatmentSuccess
Success
%
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TABLE 3.
PGA Success Rate as a Function of Baseline Severity Measured by
BSA and mPASI
Characteristics

CAL/BDP
cream

CAL/BDP TS

Vehicle

Comparison
CAL/BDP
cream to TS

BSA≤10

38.0% (274)

26.0% (251)

4.9% (91)

P=0.0018
P=0.0549

BSA>10

41.5% (64)

23.3% (83)

5.5% (21)

mPASI≤12

37.3% (296)

25.6% (291)

5.6% (97)

P=0.0011

mPASI>12

48.0% (42)

23.3% (43)

0.9% (15)

P=0.0387

Number in parenthesis reflects the number of subjects.
Statistical comparison: Logistic regression model including randomized
treatment and baseline PGA as independent variables. P values are for test of
difference

BDP TS was 25.6% and 23.3%. For subjects with BSA≤10 and
>10, PGA treatment success was was 38.0% and 41.5% for CAL/
BDP cream and 26.0% and 23.3% for CAL/BDP TS, suggesting
that PGA treatment success increases for CAL/BDP cream and
decreases for CAL/BDP TS by increasing severity (Table 3).
Change from Baseline in mPASI
The mean percentage reduction in mPASI score from baseline
to week 8 was statistically greater for CAL/BDP cream (62.9%)
than for CAL/BDP TS (51.3%) P<0.0001) and vehicle (22.9%)
(P<0.0001). The difference in treatment effect between CAL/BDP
cream and CAL/BDP TS was statistically significant already at
week 1 (P=0.0010) and maintained at week 4 (P<0.0001), and
week 6 (P<0.0001) (Figure 1).

L.S. Gold, L. J. Green, S. Dhawan, et al

FIGURE 2. (A) Proportion of subjects obtaining minimum 4-point
improvement in itch intensity rated by patients on the 11-point numerical
rating scale (NRS). Data based on the subset of subjects in the ITT
population with minimum itch NRS of 4 at baseline (N=626). P values
were analyzed by logistic regression and represent either CAL/BDP
cream comparison to vehicle or CAL/BDP TS as indicated. (B) Patient
reported acceptabilty of treatment assessed by the patient treatment
convenience scale over time. P values represent comparison of CAL/
BDP cream to CAL/BDP TS analyzed based on the ITT population
where missing data were imputed by last observation carried forward
by an ANOVA model.
A

80
CAL/BDP cream

70
% ≥4-point improvement of NRS Itch

Journal of Drugs in Dermatology
April 2021 • Volume 20 • Issue 4

CAL/BDP TS
Vehicle

60
50

P=0.0241

40
P<0.0001
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P<0.0001

P<0.0001

20
10
0

0

Do Not Copy
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The proportion of subjects obtaining mPASI75 wasPenalties
statistically

2

4
Weeks

6

8

greater in the CAL/BDP cream group than in the CAL/BDP
TS group at week 8 (41.7% vs 29.5%; P=0.0015) and at week 4
(23.1% vs 13.9%; P=0.0029) (Figure 1).
Itch by NRS
The proportion of subjects with a 4-point or greater
improvement in itch using the 11-point NRS at week 4 was
statistically significantly greater in the CAL/BDP cream group
(60.2%) compared to the vehicle group (21.4%) (P<0.0001). The
onset of reduction of itch was rapid with most of the reduction
already occuring in the first week after initiating treatment. At
week 1, the proportion of subjects obtaining improvement in
itch was greater for CAL/BDP cream (44.0%) than for CAL/BDP
TS (36.9%) (P=0.0241). At week 4, there was only a marginal
difference between the two active treatments in improvement
of itch (60.3% versus 55.8% for CAL/BDP cream and CAL/BDP
TS, respectively).
Patient treatment acceptability
The mean patient treatment convenience score (PTCS) at week 8
for CAL/BDP cream (41.5) was statistically significantly superior
to CAL/BDP TS (37.5) (P<0.0001). A similar statistically significant
difference between CAL/BDP cream and CAL/BDP TS was
observed at week 1 and week 4. Analysis of single treatment
acceptability questions clarified that the higher preference

Patient Treatment Convenience (PTCS)

50

CAL/BDP cream
CAL/BDP TS

45
P<0.0001
P<0.0001

P<0.0001

40

35

30

0

2

4
Weeks

6

8

for CAL/BDP cream was mainly due to the cream being a less
greasy formulation compared to CAL/BDP TS.
Safety
Overall, 311 AEs were reported by 198 of 794 (24.9%) patients.
The incidence and type of AEs were similar in the 3 treatment
groups with 90 (26.3%) patients in the CAL/BDP cream group, 76
(22.6%) in the CAL/BDP TS group, and 32 (27.8%) in the vehicle
group. The majority of AEs were of mild or moderate intensity
and only few were severe.
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In total, 35 treatment related AEs in 28 (3.5%) patients were
reported, showing an even distribution between the three
treatment arms. The related AEs for the CAL/BDP cream group
were benign in nature and essentially similar to those described
for existing CAL/BDP products. Most treatment related AEs were
located at the application site, eg, irritation, pain, and pruritus.
In the CAL/BDP cream group, 6 subjects reported such events
(1.8%). No single related AE, including application site reactions,
was greater than 1% in frequency.
Local skin reactions (LSR) occurred with similar frequency in the
3 treatment groups and were mostly mild or moderate. All LSRs
decreased in intensity and frequency during the trial – especially
in the two active treatment arms. The subject-assessed LSR
(application site burning or pain) also decreased in frequency
and intensity during the trial.
There were 12 AEs reported in 9 subjects leading to
discontinuation. In the CAL/BDP cream group, 2 (0.6%) subjects
were discontinued due to AEs with 1 event (insomnia) deemed
to be probably related.
A total of 21 (2.6%) subjects reported a serious adverse event
with similar frequency in the 3 treatment groups. None was
assessed by the investigator to be related to trial medication.
Laboratory data did not suggest CAL-mediated changes in
calcium metabolism in any of the 3 arms during the trial.

DISCUSSION

L.S. Gold, L. J. Green, S. Dhawan, et al

improvement of itch for CAL/BDP cream at week 4 and week 8
compared to CAL/BDP TS.
The treatment efficacy measured as PGA treatment success at
week 8 of CAL/BDP cream increased in subjects with severe
psoriasis (defined by BSA>10% or mPASI>12), whereas efficacy
of CAL/BDP TS decreased in these subjects (Table 3).
At all visits throughout the trial, patient treatment convenience
was significantly (P<0.0001) higher in patients having received
CAL/BDP cream than in those treated with the CAL/BDP TS.
Types and incidences of related AEs with CAL/BDP cream were
as expected based on the known safety profile of marketed
CAL/BDP products. The majority of the related AEs for CAL/BDP
cream were application site reactions, with no AE frequency
above 1%. There were 12 AEs reported in 9 subjects leading to
discontinuation. In the CAL/BDP cream group, 2 (0.6%) subjects
were discontinued due to AEs and only 1 event (insomnia) was
deemed probably related.
Topical formulations containing fixed dose combinations of CAL
and BDP with 0.005 w/w% CAL and 0.064 w/w% BDP have over
the last decades confirmed their clinical efficacy and favorable
systemic and dermal safety.1,13-18 However, for stability reasons,
all marketed CAL/BDP combination products have until now
been based on non-aqueous petrolatum or mineral oil as the
predominant ingredient. Consequently, these formulations
are perceived by many patients as inconvenient since they
are greasy, sticky, take a long time to dry and stain clothes,
consequently interfering with daily routines and persistently
reminding the patient about their disease condition. The result
may be lack of adherence to treatment leading to suboptimal
treatment outcomes in the real-world setting.19
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Results from the present trial demonstrated that CAL/BDP
cream was significantly more effective than CAL/BDP TS. The
achievement of PGA treatment success at week 8 was greater for
CAL/BDP cream (37.4%) than for CAL/BDP TS (22.8%) (P<0.0001),
and the reduction in mPASI from baseline to week 8 was greater
for CAL/BDP cream (62.9%) compared to CAL/BDP TS (51.3%)
(P<0.0001). This finding was confirmed by significantly more
subjects obtaining mPASI75 in the CAL/BDP cream group.
The CAL/BDP cream had a faster onset of action than CAL/BDP
TS. With respect to treatment efficacy measured by reduction in
mPASI, there was a statistically significant difference in favor of
CAL/BDP cream already at week 1 (mean percentage reduction:
25.4% vs 18.8%, P=0.0010), which continued with significant
difference at all subsequent visits (P<0.0001). The PGA treatment
success rate was found to be statistically significantly greater in
the CAL/BDP cream group compared to CAL/BDP TS at week 4
(24.2 vs 12.9, P=0.0001) and at week 6 (P<0.0001). The level of
PGA success and reduction in mPASI from baseline for CAL/BDP
cream at week 4 was similar to that obtained with CAL/BDP TS
after 8 weeks of treatment. Most of the reduction in itch took
place within the first week of treatment where more patients
obtained 4-point itch improvement in the CAL/BDP cream group
(44.0%) than in the CAL/BDP TS (36.9%) group (P=0.0241).
Further comparisons demonstrated only marginally greater

The CAL/BDP cream has been designed to create a novel and
unique topical formulation of CAL/BDP, combining excellent
patient acceptability, high efficacy and favorable safety in one
product. Development of CAL/BDP cream is enabled by PAD™
technology, which, by its robust oil-in-water dispersion structure,
offers unique advantages with respect to solubility of actives,
high penetration into the skin, and increased drug stability.
These features have overcome the inherent pH-dependent
stability problem associated with formulation of CAL/BDP in
the presence of water.9 Moreover, formulations based on PAD™
technology are appealing creams of high cosmetic quality and
patient acceptability.

CONCLUSION
In conclusion, the CAL/BDP cream is a novel topical treatment of
psoriasis that in a single product has the unique combination of
high efficacy, favorable safety, and excellent patient acceptability.
CAL/BDP cream thus offers a distinctive advantage for topical
treatment of psoriasis.
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ABSTRACT
Background: Cutaneous rosacea is a common inflammatory facial dermatosis characterized visibly by persistent central facial
erythema, episodic dilation of facial vasculature (flushing), and telangiectasias, with or without inflammatory (papulopustular) lesions
and phymatous changes.1,2 Although prevalence rates vary among evaluated populations, and the disorder is reported to most commonly
affect fair-skinned individuals, rosacea is an "equal opportunity disease" that can affect all races, colors, and creeds.3-5 Beyond the signs
and symptoms of rosacea, the disorder may be stigmatizing, can adversely influence workplace behavior and contribution, and has
been associated with psychosocial sequelae including, anxiety, depression, embarrassment, and loss of self-esteem.5 The presentation
of patients with papulopustular rosacea is common in clinical practice, with flushing episodes and papulopustular lesions reported as
the most bothersome manifestations of rosacea across all disease severities.6
J Drugs Dermatol. 2021;20(4):426-431. doi:10.36849/JDD.5923

INTRODUCTION

C

utaneous rosacea is a common inflammatory facial
dermatosis characterized visibly by persistent central
facial erythema, episodic dilation of facial vasculature
(flushing), and telangiectasias, with or without inflammatory
(papulopustular) lesions and phymatous changes.1,2 Although
prevalence rates vary among evaluated populations, and the
disorder is reported to most commonly affect fair-skinned
individuals, rosacea is an “equal opportunity disease” that
can affect all races, colors, and creeds.3-5 Beyond the signs and
symptoms of rosacea, the disorder may be stigmatizing, can
adversely influence workplace behavior and contribution, and
has been associated with psychosocial sequelae including,
anxiety, depression, embarrassment, and loss of self-esteem.5
The presentation of patients with papulopustular rosacea
is common in clinical practice, with flushing episodes and
papulopustular lesions reported as the most bothersome
manifestations of rosacea across all disease severities.6

past several years, with greater emphasis in the literature on
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States (US) Food and Drug Administration (FDA) of a modifiedPenaltiesrelease
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sub-antibiotic dose doxycycline capsule (40 mg daily)

Comprehensive management of rosacea requires the
incorporation of multiple therapeutic approaches in order
to fully address the signs and symptoms that are affecting
any given patient with rosacea that we encounter in “real
world” clinical practice.7,8 With regard to use of pharmacologic
therapies, the major emphasis to date has been with topical
and oral agents that effectively reduce papulopustular
lesions.7,9,10 Among oral therapies, the second generation
tetracycline agents, doxycycline and minocycline, have been
the most commonly utilized for both acne and rosacea over the

for papulopustular lesions of rosacea in adults.11-13 In 2018, the
third generation oral tetracycline, sarecycline, was approved by
the US FDA for treatment of acne vulgaris in patients 9 years of
age and older.14 Reported potential advantages with sarecycline
include a narrow spectrum of antibiotic activity with a lower
risk of antibiotic selection pressure and emergence of resistant
bacteria (including several gram-negative and anaerobic
organisms that inhabit the gastrointestinal [GI] tract), and a
low rate of adverse events historically associated with oral
tetracyclines, such as photosensitivity, GI side effects, vertigo,
and vaginal yeast infections.15-18
Due to the well-established role for oral tetracycline agents in
rosacea treatment, and the desire to circumvent emergence of
antibiotic resistant bacteria as much as possible, the authors
have completed a pilot study evaluating the use of oral
sarecycline in patients with rosacea. This article reviews the
results of this study.

STUDY DESIGN
A prospective, parallel group, randomized, multicenter,
investigator-blinded, clinical trial was designed with a target
population of one hundred (100) adult subjects with moderateto-severe papulopustular rosacea. Subjects were randomized to
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receive the brand tablet formulation of oral sarecycline (Seysara)
once daily based on weight-based dosing as described in the
approved product labeling for acne vulgaris (group A), or one
tablet daily of Centrum Adult Multivitamin (group B) in a 3:1 ratio,
respectively. The study duration was 12 weeks, with scheduled
visits for screening, baseline, at week 4, at week 8, and at week
12 (end of study (EOS]). The study protocol was Institutional
Review Board (IRB)-approved. All sites carried out the study in
keeping with local legal and regulatory requirements, abided by
principles defined in the recognized “Guideline for Good Clinical
Practice”, and strictly followed ethical principles described in the
current version of the Declaration of Helsinki.
Inclusion Criteria
The study required enrollment of adult subjects (≥18 years
of age) of either gender. Females of child-bearing potential
were required to have a negative urine pregnancy test before
enrollment and had to agree to use an effective method of
contraception throughout the study. Importantly, a sterile sexual
partner was not considered as an adequate form of birth control
for entry into the study. All enrolled subjects agreed to minimize
recognized or known external factors that might trigger rosacea
flare-ups, such as spicy foods, thermally hot foods/drinks, hot
ambient environmental temperature, prolonged sun exposure,
and alcoholic beverages. Any subject utilizing facial makeup
agreed to use the same brands/types of make-up and usage
frequency for a minimum period of 14 days prior to study entry
and throughout the study. The following inclusion criteria for
facial papulopustular rosacea were required at baseline in order
to be considered for randomization into the study:

J.Q. Del Rosso, Z.D. Draelos, C. Effron, L.H. Kircik

6.

7.
8.

9.

10.
11.

12.

13.

14.
15.

Use within 6 months of oral retinoids or therapeutic
vitamin A supplements of greater than 10,000 units/day
(standard multivitamins are allowed).
Initiation of estrogens or oral contraceptives less than 3
months prior to baseline visit.
Use of systemic antibiotics with a known impact on the
severity of facial rosacea and/or systemic corticosteroids
within 1 month of baseline visit.
Use of topical agents including corticosteroids, antibiotics
or rosacea medications, wax epilation or facial sauna/
spa/cosmetic treatments within 2 weeks of baseline visit.
Active bacterial folliculitis.
Exposure to potential rosacea trigger factors such as
excessive, prolonged exposure to sunlight, or weather
extremes.
Presence of conditions that may compromise subject
ability to comply with study requirements such as
excessive alcohol use and/or abuse of licit or illicit drugs.
Presence of any condition that in the opinion of the
Investigator would interfere with study evaluations or
optimal participation in the study.
Participation in an investigational drug study within 30
days prior to baseline visit.
Prior laser therapy, electrodessication, or phototherapy
to the facial area within 180 days prior to baseline visit.

primary duty of the investigator is discontinuation of study
Do Not ACopy
participation if desired by a subject at any point in time or if the
Penaltieshealth
Apply
or well-being of a subject is threatened by continuation

1.
2.
3.

Moderate or severe rosacea based on Investigator Global
Assessment rating (Table 1)
At least 15 and <50 facial papules and pustules; no more
than 2 facial nodules
Presence of or history of facial erythema and/or flushing

Exclusion Criteria
Subjects were excluded from enrollment in the study for any of
the following reasons:
1.
2.

3.
4.

5.

Women who are pregnant, lactating, or planning to
become pregnant during the study period.
Presence of any facial skin condition that would interfere
with the diagnosis or assessment of rosacea, including
excessive facial hair.
Moderate or severe rhinophyma, dense telangiectasia,
or plaque-like facial edema.
History of hypersensitivity or allergy to all tetracyclines,
or to any component of the formulation, history of
C difficile-associated colitis, or history of intracranial
hypertension (pseudotumor cerebi).
Severe erythema, dryness, scaling, pruritus, stinging/
burning, or edema.

in the study. If premature study discontinuation occurs, the
primary reason should be determined as best as possible.

STUDY EVALUATIONS
At each visit, including screening, baseline, at week 4, at week
8, and at week 12 (EOS), informed consent and standard data
collections were completed including inclusion/exclusion
criteria, medical and surgical history, physical examination,
vital signs, concomitant medications, tolerability and safety
assessments, efficacy evaluations, and urine pregnancy testing
(where applicable) following the Schedule of Study Assessments
and Procedures mandated by the study protocol. Subject
Global Assessment (SGA) ratings were also captured. Other
than urinary pregnancy testing completed at all study visits in
females of child-bearing potential, no other routine laboratory
testing was completed during the study.
Efficacy Assessments
Primary Endpoints
The percent of subjects achieving clear or almost clear based
on the protocol mandated IGA grading scale and the percent
reduction of inflammatory lesions at week 12 are the primary
endpoints. The IGA score was determined at each visit (Table 1).
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Table 1. Investigator Global Assessment (IGA) Grading Scale

TABLE 1.

Statistical Analysis
An estimated total of 100 subjects was the target sample size for
this pilot study.

Investigator Global Assessment (IGA) Grading Scale

Secondary Endpoints
The percent of subjects achieving clear or almost clear based on
the IGA rating and percent reduction of inflammatory lesions at
week 4 and at week 8 are the secondary endpoints.

Table 2. Primary Efficacy Endpoint Data Based on IGA Ratings at Each Study Visit

Lesion Counts (Papules/Pustules)
Counting of the number of papules/pustules at each study visit
was completed by the investigator using only the face in the
assessment (the whole face down from the hairline edge to the
mandibular line).
Table 3. Primary Efficacy Endpoint Data Based on Total Inflammatory Lesion Counts at Each Study Visit
Subject Global Assessment (SGA)
The Subject Global Assessment (SGA) was rated by all
randomized subjects at each study visit using a 5-point
comparative grading system (much worse, slightly worse,
same, slightly better, much better).
Study Compliance
Compliance with the study treatment regimen was assessed at
each visit by study site personnel. If the total amount of study
medication used was less than half of the quantity of dispensed
drug, those subjects were excluded from statistical analysis.

Statistical analyses were conducted on an intent-to-treat basis,
with all tests two-sided and interpreted at a 5% significance
level. Descriptive statistics (ie, mean, standard deviation, etc.)
were provided for all continuous variables and frequencies and
for all categorical variables, presented by treatment group.
Comparisons between treatment groups will be performed
using an ANCOVA technique; baseline values were used as
the covariate providing necessary assumptions for parametric
test satisfaction. The Wilcoxon Rank-Sum test was used if
needed assumptions for parametric testing were not satisfied;
comparative mean scores were also evaluated. Safety analyses
were performed assessing incidence and severity of local
tolerance signs and symptoms and adverse and/or unexpected
events, including comparisons of mean scores. A complete
listing of all reports of adverse and/or unexpected events was
collected and tabulated.

STUDY OUTCOMES
Among the 102 subjects enrolled, 97 subjects completed
the study, 72 in the sarecycline-treated group and 25 in the
Centrum-treated group. Five subjects withdrew for varying
reasons. All results throughout this report are based on the 97
subjects that completed the study. The majority of subjects were
female (80; 82%) and white (95; 98%). The mean age was 52.4
years (SD = 14.5 years) and similar in both study groups, with
an age range of 22 years to 81 years. Subjects were enrolled
between 6/30/2019 through 7/1/2020, with a study period of 455
days. Times between study visits were consistent over all study
sites and treatment groups.
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SAFETY AND TOLERABILITY EVALUATIONS
Local Signs and Symptoms (Facial Skin)
At each visit, the current severity of erythema, dryness,
peeling, and oiliness using a 5-point scale for each parameter
was rated as defined in the study protocol (0=absent, 1=trace,
2=mild, 3=moderate, 4=severe). The current severity of pruritus
was documented from the subject through questioning by
the investigator at each visit using a 6-point scale as defined
in the study protocol (0=absent, 1=trace, 2=mild, 3=moderate,
4=marked, 5=severe).
Adverse Events
All subjects were monitored throughout the study for adverse
events (AEs), irrespective of causality, including any illness,
injury, toxicity, sensitivity, or sudden death. A reported AE must
either not be present pre-study or must worsen in either intensity
or frequency during the study. An unexpected AE was defined
as any treatment-related AE that is not identified in nature,
severity, or frequency in current literature as related to the study
medication. Any serious or treatment-related unexpected AEs
occurring during the study were promptly reported to the IRB as
per protocol-mandated study guidelines.

Primary Endpoints
IGA Primary Endpoint
At baseline, IGA scores were evenly distributed between
treatments at baseline (van Elteren test, P=.75). There were
significant reductions in IGA scores from baseline to Week 12
for both study groups (sarecycline P<.001, Centrum P=.0008),
with the sarecycline group exhibiting greater reductions
(P<.0001). With regard to achieving clear or almost clear at week
12, sarecycline performed significantly better than Centrum
(P<.0001), with 75 percent of sarecycline-treated subjects IGArated as clear or almost clear by EOS compared to 16 percent
of Centrum-treated subjects. Data for the IGA primary endpoint
are depicted in Table 2. The percentage of subjects reaching the
IGA primary endpoint was 75 percent (54/72 subjects) in the
sarecycline group compared to 16 percent (4/25 subjects) in the
Centrum group.
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Lesion Count Primary Endpoint
Total inflammatory lesion counts (papules, pustules) were
evenly distributed at baseline (P=0.13). Both sarecycline and
Centrum produced absolute and percent reductions in lesion
counts at weeks 4, week 8, and week 12 (EOS) relative to baseline
(P<.001 for all). Absolute and percent lesion count reductions
were greater in the sarecycline group at all study visits (P<.001
for all). Summary data for total inflammatory lesion counts
observed throughout the study are shown in Table 3. These
results demonstrate statistically superior total inflammatory
lesion count reductions at week 12 (EOS) with sarecycline as
compared to Centrum (P<.0001). Then secondary endpoint
evaluations of total inflammatory lesion count reductions at
week 4 and week 8 in both study groups are also shown in Table 3.
Subject Global Assessment
There was a significant favorable change in Subject Global
Assessment (SGA) scores in the sarecycline group (P<.001), but
no significant change in the Centrum group (P=.68) from week
4 to week 12 (EOS). At week 12, 44 percent, 35 percent, and 21
percent of subjects reported “much better”, “slightly better”, or
“same” in the sarecycline group, respectively, as compared
to 16 percent, 16 percent, and 56 percent in the Centrum
group, respectively. No sarecycline-treated subjects reported
worsening of rosacea at any time point during the study, as
compared to 12 percent of Centrum-treated subjects at week 8
and week 12.

J.Q. Del Rosso, Z.D. Draelos, C. Effron, L.H. Kircik

Adverse Events
There were 26 AEs that occurred in 16 subjects in the sarecycline
group at some time point during the study. Nine were
considered “definitely related”, 3 were “probably related”, and
3 were “possibly related” to study drug as determined by the
investigator. Seven AEs were rated as mild, 17 as moderate, and
2 as severe based on AE severity grading, with none determined
to be serious AEs. Among the AEs of specific interest in patients
treated with a tetracycline derivative, nausea occurred in
2 subjects, headache in 2 subjects, and facial sunburn in 2
subjects (1 mild case determined to be unrelated to study
drug). Dosing was interrupted in 2 subjects for AEs determined
to not be related to study drug (tinea versicolor, “unknown
rash”). Sarecycline was discontinued in 3 subjects, with 2 AEs
probably related to sarecycline (headache, gastroenteritis) and
1 AE unlikely related to sarecycline (“boil on leg”). In all other
cases, no specific interventions occurred; all AEs resolved in
cases where follow-up with subjects was possible, with the two
exceptions of one case of mild nausea that was ongoing and
one case of headache that was ongoing at EOS, neither of which
underwent therapeutic intervention.

CONCLUDING REMARKS
Papulopustular rosacea is a common presentation of cutaneous
rosacea which has been reported to be bothersome to affected
patients. In this investigator-initiated, investigator-blinded, 12week study, 97 subjects were enrolled. Seventy-two subjects
received oral sarecycline once daily (daily dose based on
patient weight) and 25 subjects received one Centrum oral
multivitamin tablet daily. The results of the study demonstrate
that oral sarecycline is efficacious for papulopustular rosacea
in adults based on both IGA assessments and documentation
of total inflammatory lesion reductions. Additionally, evaluation
of local signs and symptoms of facial skin are typically included
as part of the safety and tolerability evaluation. However, as this
study assesses signs and symptoms at baseline and throughout
the study, and is evaluating oral therapy only, the noted
significant improvements in facial skin manifestations such
erythema, dryness, peeling, burning, and pruritus are believed
to be reflective of the therapeutic response of rosacea to oral
sarecycline. The type, frequency, and severity of AEs reported in
this study are consistent with what has been reported with oral
sarecycline in the pivotal trials completed that support its US
FDA approval for treatment of acne vulgaris. Additional studies
are suggested to further evaluate the use of oral sarecycline for
the treatment of rosacea.
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Local Signs and Symptoms (Facial Skin)
Erythema, dryness, peeling, oiliness, and pruritus were evenly
distributed between treatment groups at baseline; burning
sensation was also not significantly different between both
groups (P=.07). Absent or trace ratings for erythema at week 12,
were significantly better in the sarecycline group (63 percent of
subjects) as compared to the Centrum group (12% of subjects;
P<.0001). From baseline to week 12, significant reductions in
dryness were observed in the sarecycline group (P=.01). Absent
or trace ratings for dryness at week 12 were reported in 98
percent in the sarecycline group and 84 percent in the Centrum
group (P=.02). Significant reductions in peeling from baseline to
week 12 were observed in the sarecycline group (P=.02) and not
in the Centrum group (P=.77), with absent or trace peeling noted
in 98 percent of sarecycline-treated subjects. Oiliness was not
commonly observed among subjects in either treatment group.
Sarecycline-treated subjects exhibited statistically significantly
greater reduction in sensation of skin burning (P=.01), with
absent or trace ratings documented in 96 percent of subjects
receiving sarecycline versus 76 percent of those receiving
Centrum (P=.038). Absent or trace ratings of pruritus at week 12
were significantly greater in the sarecycline group 94 percent
of subjects) than in the Centrum group (76 percent of subjects;
P=.023), with significant reductions also observed only in the
sarecycline group from baseline to week 12 (P<.001).

DISCLOSURES
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Mayne Pharma.
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ABSTRACT
Telemedicine, defined as practicing medicine at a distance, has grown in popularity over the past ten years, as advances in consumer
technology have permitted its expansion. Dermatology is a field that especially lends itself to this method of care, as many common
dermatological diagnoses can be made upon visual inspection. With social distancing becoming the new standard in this age of
COVID-19, telemedicine emerges as a key tool in continuing patient care without interruption. In this pilot study, we examine the
reliability of acne vulgaris diagnostic assessments made via patient-taken photos compared to in-office assessments in patients
between the ages of 16 and 23 with mild to moderate acne. Fourteen patient encounters were clinically examined for three outcomes:
inflammatory lesions, noninflammatory acne lesions, and facial nodules. On the same day patient outcomes were counted and recorded
in-person, patients were instructed to photograph their faces. These images were reviewed 8–12 weeks later by investigators for the
same assessment. Initial findings suggest strong concordance between in-person and digital diagnosis, with a Spearman’s correlation
coefficient of 0.96 across all lesion and nodule scores. These data support further research on the expansion and implementation of
telemedicine for dermatology.
J Drugs Dermatol. 2021;20(4):432-435. doi:10.36849/JDD.5688

INTRODUCTION

T

Do Not Copy
to interview, convey treatment plans, and educate the patient
PenaltiesinApply
a clear way that promotes patient centered care. Despite

elemedicine, defined as practicing medicine at a
distance, provides an opportunity for patients to see their
physician without physical interaction.1 This platform of
medical service delivery has become more common, especially
during the COVID-19 pandemic, where social distancing is the
new standard.2,3 In order for this tool to be correctly applied in
current practice, it must be vetted through validation studies
that assess the accuracy and diagnostic reliability of such
systems.1

Among the medical specialties that value and have utilized
telemedical evaluations, dermatology has been at the forefront
since 1995.4 The proposed benefits of teledermatology include
increased access to care, improved clinical outcomes, and
patient satisfaction.5 Furthermore, compared to traditional
face-to-face visits, this method of care has been proposed to be
more efficient as well as to foster improved patient compliance
by removing the waiting times and distance traveled to see a
physician.6
There are three main teledermatology delivery system
categories that are used in clinical practice: synchronous,
asynchronous, and hybrid. Synchronous platforms use live
video conferencing to connect the patient and the physician.The
ability to have live patient-physician interactions is a strength
of this delivery system technique. It allows the dermatologist

7

its versatility in clinical practice, there are weaknesses to
synchronous interactions, which include patient-physician
encounters separated by different time zones, as well as
encounters where higher resolution images are required for
diagnosis and management of the particular disease.8 Although
synchronous teledermatology has value in patient care, current
evidence suggests that the asynchronous method is superior
and has higher versatility in clinical practice.9
Asynchronous teledermatology utilizes stored images taken
by the patient or the physician and subsequently sent to the
dermatologist for review and clinical judgement. This is called
the store-and-forward technique.8,9 There are several advantages that this technique has over its synchronous counterpart.
Some examples of this include not needing an active high
speed internet connection, cost effectiveness, and lack of a set
appointment time, which can be limiting factors among some
patients.9 Furthermore, the superiority of the store-and forward
technique becomes especially apparent when compared to low
resolution live video conferencing, which has been shown to be
less effective with low image quality.10
Although less commonly used, the hybrid technique,
which combines both synchronous and asynchronous
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teledermatology, can be used to avoid encountering the
limitations that each system offers.8
A popular method of store-and-forward teledermatology in
recent years is the use of a personal smartphone to take pictures
of the skin and share these pictures with their dermatologist.
These studies that have evaluated the efficacy of the store-andforward smart-phone driven technique have shown it to be
effective in diagnostic reliability.11,12 Many skin conditions have
been evaluated among different populations using smartphone
media; however, when compared to face-to-face evaluations,
the results are mixed. Shin et al in 2012 showed that the
diagnostic accuracy of smart phone images was inferior to
a face-to-face evaluation with a dermatologist, but images
examined by dermatologists were superior to face-to-face
evaluations by non-dermatologist physicians.13 Alternatively,
a separate study demonstrated a high level of concordance
among images and face-to-face visits with a dermatologist.14
Although the field of teledermatology has been extensively
studied in recent years, fewer studies have evaluated the
severity of skin conditions as compared to in-person visits. The
purpose of this study is to evaluate the accuracy and reliability
of store-and-forward teledermatology technique using patienttaken smartphone photographs as compared to in-person
examinations on patients with mild to moderate acne lesions.
To our knowledge, this is the first study that assesses this
population to evaluate the severity of acne, while using their
own smartphone mobile device.

T. Jacoby, A. Woolard, S. Chamoun, R. Moy

or cognitive difficulties. At the time of recruitment, each patient
was assessed in-person by an investigator. The investigator
counted three outcomes: the number of inflammatory lesions,
noninflammatory lesions, and facial nodules (Table 2).
On the same day, patients were also instructed to use their
smartphones to take five separate pictures at different, specified
angles of their face using the rear camera of their device. In the
first photo, participants faced the camera directly. In photos
two and three, participant faces were turned 45oo to the left and
right. In photos four and five, photos were taken of the left and
right profiles, facing perpendicular to the camera at 90o.
The same investigator counted the acne lesions 8–12 weeks
following the in-patient visit using the five smartphone pictures
that were initially taken by the patient. Patients were asked to
return for follow up in-patient evaluation of their acne every
four weeks for 12 weeks. On the same day after each visit,
smart phone images were taken by the patients using the same
method stated above, which would be used to compare to their
respective in-patient evaluation. We assessed concordance
between in-person acne lesions and their digital counterparts.
For analysis, data was imported into R as numerical values.
In-person and photo-based study outcomes were provided as
numeric counts for inflammatory lesions, and non-inflammatory
lesions, and as well as facial nodules during each occasion,
for a total of 42 separate counts (14 for each of the 3 outcome
measures). Spearman’s rank-order correlation was used to
assess the linear dependence between in-person and digital
diagnoses of acne lesions.
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MATERIALS AND METHODS
Participants between the ages of 16–23 with mild to moderate
acne were recruited and consented for this study from March 1
through April 1, 2019 (Table 1). Exclusion criteria for participants
are as follows: those without acne, those with severe acne,
lack of access to a smartphone mobile device, under the age
of 18 without parental consent, unable to communicate or
cooperate with the study investigator due to language barriers

TABLE 1.
Demographic Characteristics of the Study Population
Demographic
Age (years)

Median

Range

18.5

16–23

RESULTS
This data includes counts for 1 patient on 4 separate occasions,
counts for 2 patients on 3 occasions, counts for 1 patient on 2
occasions, as well as counts for 2 additional patients for a single
occasion; a total of 6 participants were included in this study.
Patients completed between 1 and 4 encounters spread out by
at least 1 month between each encounter.
Our analysis showed a 97% and 95% correlation between inperson and photo-based assessments of inflammatory and
noninflammatory acne counts, respectively (Pearson correlation

TABLE 2.
Median and Range Values of Inflammatory Lesions, Non-Inflammatory Lesions, and Facial Nodules Among in Person and Photographed
Images
In-Person Median

In-Person Range

Photograph Median

Photograph Range
0,18

Combined lesions and facial nodules count

3

0,16

2

Inflammatory lesions count

3

0,6

2.5

0,6

Non-inflammatory lesions count

9

4,16

7

2,18

Facial nodules count

0

0,2

0

0,1
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coefficient, R version 4.0.2). Further, facial nodules assessment
had a 100% concordance between in-person and photo-based
assessment
Non-inflammatory skin lesion assessment was significantly
different between photo and live assessment.

DISCUSSION
Acne vulgaris is a relatively common disease of adolescents
and young adults, affecting nearly 85% of 12 to 25 year-olds
in the United States.15 Diagnosis of this disease is normally
made through clinical evaluation, and grading of severity can
be performed many different ways including lesion counting,
global acne severity grading, subjective self-assessment, and
multimodal imaging.16 Our study validates that acne severity
grading via patient-taken smartphone images is as effective
and reliable as the gold standard for diagnosis, which is faceto-face evaluation. Our results are consistent with prior work by
Singer et al, who found that counting acne skin lesions using
patient taken smart-phone photographs are comparable to inperson evaluations.17 This suggests that a substantial amount
of information can be derived from digital images for the
sake of acne evaluation and will continue to do so as digital
technology becomes more sophisticated and readily available
to patient populations. Acne is a disease that often requires
constant medical follow up to assess for changes in severity,
and many of these in-person appointments could be replaced
with telemedical progress evaluation with smartphone images.

T. Jacoby, A. Woolard, S. Chamoun, R. Moy

Additional considerations for this study include its limited
sample size, non-standardization of photographic parameters
such as distance from lens, exposure, aperture, and patient
equipment including phone brand and model. Non-inflammatory
skin lesion counts had a correlation of 95% which could be
improved upon by all of the following stated previously. These
skin lesions are more challenging to visualize because they lack
the erythema present of their inflammatory counterpart. Further
considerations to improve the concordance between patient
take photos and in-patient evaluation is to include more specific
patient instructions, including video examples of how to take
a picture of their face with adequate lighting and appropriate
distance from the lens. Recall bias was minimized by reviewing
pictures 8 months after in-patient examinations were performed.
Further studies are warranted that include a stronger sample
size with standardized camera equipment and photographic
parameters to validate these initial findings.

CONCLUSION
This pilot study suggests that patient-taken photographs of their
face using their own smartphone mobile device can be used as
a tool for acne assessment clinically and during clinical trials.
As technology becomes more advanced and available to the
public, we propose that broader research on teledermatology
is conducted to further confirm the present findings. Such
validation will support this becoming the preferred methodology
for treating acne, as telemedical appointments become more
convenient and safer during a time where social distancing is
necessary.
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In the setting of clinical trials, mobile teledermatology has been
shown to be an effective medium to administer a treatment plan
including those on acne patients taking isotretinoin.6,18
This further validates the use of patient-taken pictures as a
reliable method to manage acne in both the research and clinical
setting. A review article published in 2017 by Mounessa et al
also found that high satisfaction levels were recorded among
patients who received teledermatology services in developed
countries, suggesting a strong willingness to adopt it.19 Mobile
photographs have also been shown to be an effective way to
treat patients of different age groups are not limited to one
population. Further studies indicate that teledermatology is
an effective way to treat both geriatric patients and pediatric
patients.11,20
Based on our results, this model of asynchronous telemedicine
could be utilized in the management of other diseases that
rely on unaided visual assessment. Such diseases should be
accessible with high resolution smartphone images, chronic in
nature and nonemergent. As in this case, the suitability of this
technique must be validated by studies to confirm a high level
of concordance between in-patient and telemedical evaluation.

DISCLOSURES
There are no financial or non-financial conflicts of interest to
report.

ACKNOWLEDGMENT
Dr. Ronald Moy provided funding for this study via his practice,
Moy-Fincher-Chipps Facial Plastics and Dermatology.
The project described was supported by the Office of the
Dean through the Barry & Virginia Weinman Endowment.
(Individual biostatistician(s)) was (were) partially supported by
the U54MD007601 (Ola HAWAII) and U54MD007584 (RMATRIX)
grants from the National Institute of Health (NIH). The content is
solely the responsibility of the authors and does not necessarily
represent the official views of NIH

REFERENCES
1.
2.
3.

Eedy DJ, Wootton R. Teledermatology: a review. Br J Dermatol.
2001;144(4):696-707. doi:10.1046/j.1365-2133.2001.04124.x
Ohannessian R, Duong TA, Odone A. Global telemedicine implementation
and integration within health systems to fight the COVID-19 pandemic: a call
to action. JMIR Public Health Surveill. 2020;6(2):e18810. doi:10.2196/18810
Villani A, Scalvenzi M, Fabbrocini G. Teledermatology: a useful tool to fight
COVID-19. J Dermatol Treat. 2020;31(4):325-325. doi:10.1080/09546634.20
20.1750557

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

435
Journal of Drugs in Dermatology
April 2021 • Volume 20 • Issue 4
4.

5.
6.
7.
8.
9.
10.

11.

12.

13.
14.
15.
16.

17.

18.
19.

Tensen E, van der Heijden JP, Jaspers MWM, Witkamp L. Two decades
of teledermatology: current status and integration in national healthcare
systems. Curr Dermatol Rep. 2016;5(2):96-104. doi:10.1007/s13671-0160136-7
Loane MA, Bloomer SE, Corbett R, et al. Patient satisfaction with realtime
teledermatology in Northern Ireland. J Telemed Telecare. 1998;4(1):36-40.
doi:10.1258/1357633981931254
Frühauf J, Kröck S, Quehenberger F, et al. Mobile teledermatology helping
patients control high-need acne: a randomized controlled trial. J Eur Acad
Dermatol Venereol. 2015;29(5):919-924. doi:10.1111/jdv.12723
Andrees V, Klein TM, Augustin M, Otten M. Live interactive teledermatology
compared to in-person care – a systematic review. J Eur Acad Dermatol
Venereol. 2020;34(4):733-745. doi:10.1111/jdv.16070
Lee JJ, English JC. Teledermatology: a review and update. Am J Clin
Dermatol. 2018;19(2):253-260. doi:10.1007/s40257-017-0317-6
Brinker TJ, Hekler A, von Kalle C, et al. Teledermatology: comparison of storeand-forward versus live interactive video conferencing. J Med Internet Res.
2018;20(10). doi:10.2196/11871
O’Connor DM, Jew OS, Perman MJ, Castelo-Soccio LA, Winston FK,
McMahon PJ. diagnostic accuracy of pediatric teledermatology using
parent-submitted photographs: a randomized clinical trial. JAMA Dermatol.
2017;153(12):1243. doi:10.1001/jamadermatol.2017.4280
Heffner VA, Lyon VB, Brousseau DC, Holland KE, Yen K. Store-andforward teledermatology versus in-person visits: a comparison in pediatric
teledermatology clinic. J Am Acad Dermatol. 2009;60(6):956-961.
doi:10.1016/j.jaad.2008.11.026
Shin H, Kim DH, Ryu HH, Yoon SY, Jo SJ. Teledermatology consultation using
a smartphone multimedia messaging service for common skin diseases in
the Korean army: a clinical evaluation of its diagnostic accuracy. J Telemed
Telecare. 2014;20(2):70-74. doi:10.1177/1357633X14524151
Börve A, Holst A, Gente-Lidholm A, Molina-Martinez R, Paoli J. Use of the
mobile phone multimedia messaging service for teledermatology. J Telemed
Telecare. 2012;18(5):292-296. doi:10.1258/jtt.2012.120206
Zaenglein AL. Acne Vulgaris. Solomon CG, ed. N Engl J Med.
2018;379(14):1343-1352. doi:10.1056/NEJMcp1702493
Agnew T, Furber G, Leach M, Segal L. A comprehensive critique and
review of published measures of acne severity. J Clin Aesthetic Dermatol.
2016;9(7):40-52.
Singer HM, Almazan T, Craft N, et al. Using network oriented research
assistant (NORA) technology to compare digital photographic with inperson assessment of acne vulgaris. JAMA Dermatol. 2018;154(2):188-190.
doi:10.1001/jamadermatol.2017.5141
Eber EL, Arzberger E, Michor C, Hofmann-Wellenhof R, Salmhofer W.
[Mobile teledermatology in the treatment of chronic ulcers]. Hautarzt Z
Dermatol Venerol Verwandte Geb. 2019;70(5):346-353. doi:10.1007/s00105019-4397-5
Mounessa JS, Chapman S, Braunberger T, et al. A systematic review of
satisfaction with teledermatology. J Telemed Telecare. 2018;24(4):263-270.
doi:10.1177/1357633X17696587
Bianchi MG, Santos A, Cordioli E. Benefits of teledermatology for geriatric
patients: population-based cross-sectional study. J Med Internet Res.
2020;22(4):e16700. doi:10.2196/16700

T. Jacoby, A. Woolard, S. Chamoun, R. Moy

Do Not Copy
Penalties Apply

AUTHOR CORRESPONDENCE
Ted V. Jacoby
E-mail:................……............................... Tedmolly0@gmail.com

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5728

April 2021

436

Volume 20 • Issue 4

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Four-Week Daily Calcipotriene/Betamethasone Dipropionate
Foam Is Highly Efficacious in atients With Psoriasis
(PSO-LONG Lead-in Phase)
Richard B. Warren PhD,a Michael Gold MD,B Melinda Gooderham MD,c Leon H. Kircik MD,d
Jean-Philippe Lacour MD,e Philip Laws MBChB,f Monika Liljedahl MD,g Charles Lynde MD,h,i
Marie Holst Mørch MS,g Wiebke Sondermann MD,j and Diamant Thaçi MDk
aDermatology Centre, Salford Royal NHS Foundation Trust, Manchester
NIHR Biomedical Research Centre, University of Manchester, Manchester, UK
BTennessee Clinical Research Center, Nashville, TN
c
Skin Centre for Dermatology, Peterborough, Ontario, Canada; Probity Medical Research, Waterloo, ON, Canada;
Queen’s University, Kingston, ON, Canada
d
Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY
e
Department of Dermatology, University Hospital of Nice, University of Nice Côte d’Azur, Nice, France
f
Department of Dermatology, Leeds Teaching Hospitals, Leeds, UK
g
LEO Pharma, Ballerup, Denmark
h
Lynde Dermatology, Probity Medical Research, Markham, ON, Canada
i
Department of Medicine, University of Toronto, Toronto, ON, Canada
j
Department of Dermatology,Venereology and Allergology, University Hospital Essen, University Duisburg-Essen, Essen, Germany
k
Institute and Comprehensive Center for Inflammation Medicine, University of Lübeck, Lübeck, Germany

ABSTRACT
Background: Psoriasis is a chronic disease requiring long-term treatment strategies. Optimal strategies should include initial rapid
relief of symptoms followed by long-term management to maintain remission. This 4-week open-label phase of a long-term proactive
management phase 3 trial aimed to select responders to once daily, fixed-dose combination calcipotriene 0.005% and betamethasone
dipropionate 0.064% (Cal/BD) foam in adults with psoriasis and assess patient-reported outcomes.
Method: This phase 3 trial in adults with psoriasis included a 4-week open-label lead-in phase to determine treatment success prior to
entering the randomized maintenance phase. Success was defined as Physician Global Assessment (PGA) score ‘clear’/‘almost clear’
(PGA <2) with ≥2-grade improvement from baseline. Those achieving treatment success at week 4 entered the maintenance phase;
non-responders were withdrawn from the trial.
Results: 650 patients enrolled in the open-label phase, and 623 were treated with Cal/BD foam for 4 weeks; 521 (80%) patients
achieved treatment success and were included in the maintenance phase. In those patients achieving success (responders), 21.1%
and 78.9% achieved a PGA score of ‘clear’ and ‘almost clear’, respectively. Mean change from baseline in modified Psoriasis Area and
Severity Index (± standard deviation [SD]) and body surface area (± SD) in responders at week 4 was −82.1% (16.4%) and −56.6%
(38.3%), respectively. Mean Dermatology Life Quality Index score reduced by 6.0 from baseline to week 4 (n=521). 17.7% of patients
experienced AEs; with only one severe AE reported.
Conclusion: Cal/BD foam was highly efficacious and well tolerated during the 4-week lead-in phase of PSO-LONG.
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INTRODUCTION

P

laque psoriasis, or psoriasis vulgaris, is a chronic,
debilitating, inflammatory disease,1,2 characterized by
well-defined erythemato-squamous plaques surrounded
by normal skin.2 Various treatments are available for psoriasis,
including topical treatment (considered first-line treatment)
for mild-to-moderate disease and phototherapy or systemic/
biologic agents (considered first- or second-line treatment) for
moderate-to-severe disease.1

Despite the numerous treatment options for psoriasis,
maintaining long-term control remains a challenge, due
to the relapsing nature of the disease, and many patients
remain untreated or undertreated.3 Currently, topical psoriasis
treatment relies on a reactive approach to disease relapses,
as opposed to a long-term proactive management approach
aimed at maintaining disease remission.4 Psoriasis is a chronic
disease that requires a safe long-term treatment strategy.
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Optimal management of psoriasis must therefore include a
short-term strategy for initial rapid relief of symptoms and a
long-term strategy to maintain disease remission.
Fixed-dose combination calcipotriene 0.005%/betamethasone
dipropionate 0.064% (Cal/BD) aerosol foam (Enstilar®, LEO
Pharma) is approved in the USA (in adults and adolescents) and
EU (in adults) for the reactive treatment of psoriasis vulgaris for
4 weeks.5,6 The efficacy and safety of Cal/BD has been reported
in vehicle- and active-comparator trials of 4 weeks’ duration.
Three controlled efficacy and safety studies, including over
900 patients, demonstrated that Cal/BD was highly efficacious
over a 4-week period and shown to be well tolerated. Efficacy
and safety of Cal/BD for 12 weeks have also been reported in
various controlled studies.7 All studies to date show that Cal/BD
as a reactive treatment is highly efficacious, with a favorable
safety and tolerability profile.7–10
Data from the PSO-LONG study, a phase 3 multicenter trial
[NCT02899962] comparing the efficacy and safety of Cal/BD
foam (‘proactive’ treatment) with vehicle (‘reactive’ treatment)
as long-term maintenance therapy in patients with psoriasis
vulgaris, demonstrated superiority of proactive management
in prolonging time to first relapse, reducing number of
relapses, and increasing days in remission compared with
reactive treatment in adults with plaque psoriasis.11 Here, we
report efficacy and safety data from the 4-week, open-label
lead-in phase of fixed-dose Cal/BD foam treatment prior to
patients entering the 52-week, blinded, long-term proactive
management phase of PSO-LONG.

R.B. Warren, M. Gold, M. Gooderham, et al

and allow disease control, so that patients would enter the
52-week maintenance phase with no or minimal symptoms.
Treatment success was defined as a PGA score ‘clear’/‘almost
clear’ (PGA <2) with ≥2-grade improvement from baseline.
Those who did not achieve treatment success at the end of
the open-label lead-in phase were discontinued; those who
achieved treatment success entered the maintenance phase.
During the maintenance phase, patients were randomized 1:1 to
receive Cal/BD foam (‘proactive’ management group) or vehicle
foam (‘reactive’ management group) twice weekly for 52 weeks.
Exploratory endpoints of the open-label phase included change
from baseline in PGA, m-PASI, and BSA scores after 4 weeks’
treatment with Cal/BD foam.
Patient-reported outcomes included Dermatology Life Quality
Index (DLQI) and Psoriasis Symptom Inventory (PSI). DLQI was
assessed during the open-label phase at weeks 0 and 4, and
monthly and at all unscheduled visits during the maintenance
phase. A PSI was included to assess the severity of psoriasis
symptoms daily throughout the open-label phase and then
weekly during the first 28 weeks, and the last 2 weeks of the
maintenance phase for those who completed the trial.
Statistical Analysis
m-PASI and percentage change in m-PASI from baseline to week 4
were calculated. PGA and BSA were summarized at baseline
and week 4. Change and percentage change in the affected BSA
from baseline to week 4 were calculated.
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MATERIALS AND METHODS
This phase 3, multicenter trial (NCT02899962) included a
screening and washout phase of up to 4 weeks, followed by a
4-week open-label lead-in phase to determine treatment success
using Cal/BD foam once daily, prior to a 52-week randomized
double-blinded, vehicle-controlled maintenance phase and
an 8-week follow-up period.11 The trial was conducted at
56 participating sites in the USA, Canada, UK, France, Poland,
and Germany.
Patients aged ≥18 years, with truncal and/or limb psoriasis
involving 2–30% of body surface area (BSA), a Physician Global
Assessment (PGA) score of at least ‘mild’ (PGA ≥2) and a
modified Psoriasis Area and Severity Index (m-PASI) score ≥2,
were eligible to enroll in the open-label lead-in phase of the trial.
All eligible patients who entered the lead-in treatment phase
were instructed to apply Cal/BD foam once daily to the psoriatic
lesions on the trunk/and or limbs for 4 weeks. After 4 weeks,
patients returned to the site for clinical evaluation.
The purpose of this phase was to identify treatment responders

Mean scores and change in DLQI from baseline to week 4 were
calculated. The area under the curve for total PSI scores was
summarized. Change and percentage change in total PSI score
from baseline to week 4 were calculated.
Approval of the clinical trial protocol was obtained from the
relevant institutional review boards and/or independent ethics
committees and regulatory authorities, for each participating
site, prior to the enrollment of patients. All patients provided
written informed consent. The trial was conducted in accordance
with Good Clinical Practice and Ethical Principles for Medical
Research Involving Human Subjects.

RESULTS
Six-hundred-fifty patients enrolled into the open-label lead-in
phase (open-label safety analysis set [SAS]). Of these patients,
27 (4.2%) discontinued treatment (for the following reasons:
2 [0.3%] adverse events [AEs], 11 [1.2%] withdrawal by patient,
9 [1.4%] lost to follow-up, 10 [1.5%] other reasons); 623 completed
the lead-in phase. At the end of the 4-week, open-label lead-in
phase, 545 patients were randomized in the maintenance phase
to Cal/BD foam (proactive management; n=272) or vehicle foam
(reactive management; n=273) (SAS) (Figure 1). Twenty-four of
these patients, did not achieve treatment success at the end

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

438
Journal of Drugs in Dermatology
April 2021 • Volume 20 • Issue 4

of the open-label phase and were randomized in error to the
maintenance phase. As such, 521 patients achieving treatment
success at the end of the open-label lead-in phase were included
in the full analysis set (FAS) (Figure 1).
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TABLE 1.
Patient Demographics and Baseline Characteristics
(Open-Label SAS)
Demographics and Disease
Characteristics at Baseline

Patients (N=650)

Gender, n (%)

FIGURE 1. Patient disposition for the open-label lead-in phase leading
into the maintenance phase.

Female

226 (34.8)

Male

424 (65.2)

Ethnicity, n (%)
Entered open-label lead-in phase
(n=650, open-label SAS)

Randomized in errora
(n=24 [16 proactive
and 8 reactive])

Randomized into maintenance
phase (n=545, SAS [n=521, FAS])

Proactive management
(n=272, SAS [n=256, FAS])

Discontinued (n=105)
• Adverse event (n=2);
Lost to follow-up
(n=9); Withdrawal by
patient (n=11); Lack of
efficacy (n=4); Patient
(n=4);
didtreatnot
did
notPatient
achieve
achieve
treatment
ment
success
at end
success at end of
of
open-label lead-in
open-label lead-in
phase
(n=68);Failed
Failed
phase (n=68);
screening
screening (n=1);
(n=1); Other
(n=10)
Other
(n=10)

Reactive management
(n=273, SAS [n=265, FAS])

FAS, full analysis set; SAS, safety analysis set.
ªExcluded from FAS.
The open-label SAS included all patients with exposure to fixed-dose combination calcipotriene
0.005% and betamethasone dipropionate 0.064% (Cal/BD) in the open-label lead-in phase. The
SAS included all patients exposed to Cal/BD foam or vehicle foam following randomization. The
FAS included all randomized patients who had treatment success at randomization.

White

584 (92.0)

Asian

37 (5.8)

Black or African American

9 (1.4)

Native Hawaiian or other
Pacific Islander

4 (0.6)

American Indian or Alaska Native

1 (0.2)

Age, years
Mean (SD)

51.8 (14.2)

Min; Max

19.0; 84.0

Height, cm
Mean (SD)

171.5 (9.3)

Min; Max

147.3; 195.6

Weight (kg)
Mean (SD)

87.0 (21.1)

Min; Max

45.0; 176.3
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characteristics for the
Min; Max

Body mass index (BMI), kg/m2

Baseline demographic and disease
open-label lead-in phase are summarized in Table 1. Mean age
(± standard deviation [SD]) was 51.8 (14.2) years; 92% of patients
were white and 65% were male. The majority of patients (78.3%)
had a PGA score of moderate. Mean m-PASI at baseline was
7.7 (3.9) and mean BSA was 8.2 (6.4).
Efficacy
In total, 521 (80%) patients achieved treatment success. In
patients achieving treatment success, 91.7% had a PGA score
of moderate or severe at baseline (n=444 [85.2%] moderate,
n=34 [6.5%] severe). PGA at week 4 was ‘clear’ in 21.1% (n=110)
and ‘almost clear’ in 78.9% (n=411) of those patients achieving
treatment success. The mean change from baseline in m-PASI
(± SD) and BSA (± SD) in patients achieving treatment success
was −82.1% (16.4%) and −56.6% (38.3%), respectively.
During the lead-in phase, the mean (SD) total DLQI score
of patients included in the open-label SAS was 8.8 (6.2) at
baseline and 2.9 (3.5) at week 4, corresponding to a mean
reduction of 5.9 (5.4). In patients achieving treatment success
(responders) versus no treatment success (non-responders),
respectively, the mean (SD) DLQI score was 8.6 (6.2) versus
9.4 (6.2) at baseline and 2.6 (3.3) versus 4.6 (4.6) at week 4,
demonstrating a positive impact of treatment on DLQI (Figure 2).

29.5 (6.6)
16.1; 64.8

Duration of psoriasis
Mean (SD)

18.4 (13.7)

Min; Max

1.0; 74.0

Physician Global Assessment (PGA), n (%)
Mild

83 (12.8)

Moderate

509 (78.3)

Severe

58 (8.9)

Modified Psoriasis Area and Severity Index (m-PASI)
Mean (SD)
Median

7.7 (3.9)
7.0

Body surface area (BSA), %
Mean (SD)
Median

8.2 (6.4)
6.0

SAS, safety analysis set; SD, standard deviation.

The mean (SD) PSI score of patients included in the openlabel SAS was 12.8 (6.4) at baseline and 3.3 (3.9) at week 4,
corresponding to a mean reduction of 9.5 (6.4). In patients
achieving treatment success (responders) versus no treatment
success (non-responders), respectively, the mean (SD) PSI score
was 12.5 (6.1) versus 13.4 (7.3) at baseline and 3.2 (3.7) versus
4.0 (5.2) at week 4. By week 4, a small numerical difference
between mean (SD) change in PSI scores from baseline to week 4
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TABLE 2.

FIGURE 2. DLQI score by week and treatment success.

Overview of Adverse Events (Open-Label SAS)
Open-Label Lead-In Phase
N=650

Treatmentsuccess
success
Treatment
8

YY

NN

8

Mean total DLQI score

Mean total DLQI score

Adverse Event (AE) Category
6

4

All AEs

6

Serious AEs

2

157

115 (17.7)

5

4 (0.6)

Treatment-related AEs

7

5 (0.8)

2

2 (0.3)

Severe AEs

1

1 (0.2)

Considered possibly or probably related to trial product by the investigator.
SAS, safety analysis set.

*

2

0
Week 0

0

Almost all AEs were mild or moderate in severity, and only
one severe AE (myositis) was reported. Application site
pain in one patient, of mild intensity, starting on Day 2 of
treatment, was considered possibly related to treatment
by the investigator and led to the withdrawal of treatment.
The most common AEs reported were nasopharyngitis
and upper respiratory tract infections (both n=7 [1%]).

Week 4

Week 0

Week 4

DLQI, Dermatology Life Quality Index.

FIGURE 3. PSI score by treatment success.

DISCUSSION

Treatment success
N

12.5

Consistent with previous 4-week data with Cal/BD foam,8 the
open-label lead-in phase of this study shows that Cal/BD foam is
highly efficacious, achieving 80% treatment success in 4 weeks.
In a previous trial, 55% of patients achieved treatment success
with Cal/BD foam.8 A recently published open-label study in
adolescent patients reported a similar rate (76%) of treatment
success.12 This increased response in the open-label data could
be attributed to the fact that the lead-in phase was not blinded,
and the patients knew what treatment they were applying,
which could have improved treatment adherence.

Y
10.0
Mean total PSI score

Patients,
n (%)

AEs leading to withdrawal

*

4

Adverse Events,
n
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7.5

5.0

2.5

0.0
0

1

2

3

4

Weeks

PSI, Psoriasis Symptom Inventory.

was observed in responders versus non-responders (9.4 [6.1]
and 10.2 [8.0], respectively; Figure 3).
In those achieving treatment success, 48.6% (n=253) and
72.6% (n=378) of patients achieved DLQI ≤1 and ≤3 at week 4,
respectively, versus 22.5% (n=29) and 43.4% (n=56) in nonresponders. m-PASI ≤2 and ≤3 was achieved by 80.6% (n=420)
and 91.6% (n=477) responders versus 28.7% (n=37) and 42.6%
(n=55) non-responders, at week 4.
Safety
Of the 650 patients assigned to treatment (open-label SAS),
115 (17.7%) experienced 157 AEs; 5 (0.8%) experienced AEs
possibly or probably related to the study drug; 2 (0.3%)
withdrew during the open-label phase due to an AE (Table 2).

Proactive management is a therapeutic strategy to control
residual skin disease with minimal use of anti-inflammatory
drugs, by treating previously affected areas that may appear
normal and non lesional (not active treatment on skin that is
unaffected), to prevent lesion reoccurrence. In atopic dermatitis,
proactive management of disease with topical calcineurin
inhibitors is a concept that has been around for about a
decade.13 Learnings from proactive management of atopic
dermatitis suggest that in order to achieve long-term remission,
initial topical treatment should be with a highly efficacious
agent, followed by long-term intermittent topical treatment to
the affected area.13,14 In the lead-in phase reported here, 80% of
patients achieved treatment success with a PGA score of ‘clear’
or ‘almost clear’ at the end of the 4 weeks i.e. fixed-dose Cal/BD
foam is an initial efficacious treatment step.
In the 52 week maintenance phase of the PSO-LONG study, fixeddose Cal/BD foam was applied twice weekly on psoriatic lesions
that had cleared/almost cleared during the open-label lead-in
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phase or after treatment of a relapse (PGA score ≥‘mild’). Longterm proactive management was superior in prolonging time
to first relapse, reducing number of relapses, and increasing
days in remission compared with vehicle foam in adults with
plaque psoriasis.11 Taken together, the data from both phases
of the trial support the notion of achieving long-term disease
remission in patients with psoriasis using a highly efficacious
initial treatment expected to improve patient adherence, such
as fixed-dose Cal/BD foam, followed by its use in long-term
proactive management to maintain response.
The trial also assessed the impact of Cal/BD foam on patients’
quality of life. By the end of the open-label phase, the mean
DLQI score reduced from 8.8 at baseline to 2.9 at week 4, in
the open-label SAS. Up to 67% of patients who responded to
treatment achieved a DLQI ≤3 by the end of the open-label phase,
indicating that Cal/BD foam had a positive effect on quality
of life in patients with psoriasis in a relatively short period of
time. In clinical practice, patient adherence to treatment can
be challenging not only due to the inconvenience of applying
treatments but also because psoriasis therapies may require a
long period of use before a maximal response is achieved.15,16
This can vary between several weeks to months, depending on
the therapy, and can lead to patient dissatisfaction to treatment
and non-compliance to the treatment regimen.14,15 Given the fast
onset of action of Cal/BD foam, as evidenced by improvements in
DLQI, patients may be more inclined to adhere to the treatment
regimen, which in turn could improve outcomes.

R.B. Warren, M. Gold, M. Gooderham, et al

the open-label phase, definitive conclusions cannot be drawn
from the data gathered. Furthermore, the fact that a relatively
small number of patients with a mild PGA score were included
indicates that the trial population was not fully representative of
all psoriasis severities. The open label trial design may also be
more subjective to introduce bias, as patients and physicians
knew what treatment they were receiving. Potential investigator
bias to enable patients a chance to enroll into the maintenance
phase of the study could also impact the results. Moreover,
only changes from baseline were recorded throughout the
study, which may not be as clinically relevant as other outcome
measures.

CONCLUSION
Cal/BD foam was highly efficacious and well tolerated; 80% of
patients achieved treatment success by PGA following a 4-week,
once daily, open-label treatment regimen. Efficacy was also
associated with improvements in patient-reported quality-oflife outcomes, as assessed by DLQI. The overall number of AEs
reported during the open-label lead-in phase was consistent
with the established safety profile of Cal/BD foam.
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A treat-to-target approach has been utilized in the treatment
of psoriasis with biologic therapies. This concept involves
improving patient outcomes by treating the disease until a
prespecified objective measure is achieved.17 As a result of the
ever-evolving psoriasis treatment landscape, more ambitious
targets such as PGA 0/1 and DLQI 0/1 are seen as treat-to-target
goals for treatment with biologics.18 Given these treat-to-target
goals and the positive outcomes on PGA and DLQI as reported
in our analysis, we suggest that such an approach could also
be applied to topical treatment with Cal/BD foam. Following the
success of initial treatment, the treatment target could then be
maintained over time by employing a proactive management
regimen.
Overall, Cal/BD foam was well tolerated throughout the openlabel phase, which may be considered a prerequisite for
adherence. The incidence of AEs during this 4-week open-label
lead-in phase were consistent with other short term studies
using Cal/BD;7–10 the most frequently reported AEs were
nasopharyngitis and upper respiratory tract infections.
Although the current study included a large number of patients,
with a significant proportion having moderate-to-severe disease,
there were some limitations. As there was no control group in
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ABSTRACT
Background: Biologic treatments have taken the forefront in treating moderate-to-severe psoriasis. Although numerous randomized,
controlled trials have demonstrated the efficacy of these agents, there is limited data suggesting that clinical trial outcomes are
reproducible in real-world patients.
Objective: Obtain real-world evidence for the use of biologics that target different segments of the immune system in patients with
moderate-to-severe psoriasis.
Methods: A retrospective chart review was conducted for 100 patients who initiated biologic therapy and had a follow-up visit within a
4- to 12-month period. Efficacy assessments included body surface area (BSA), Physician’s Global Assessment (PGA) scores, composite
BSA×PGA scores, and the National Psoriasis Foundation (NPF) Treat to Target (TTT) goal of ≤1% BSA.
Results: Biologic treatment led to notable reductions in BSA, PGA, and BSA×PGA relative to baseline, with the majority (67.0%) of
the population achieving NPF TTT goals at follow-up. Disease improvements were observed in all patients, regardless of baseline body
weight, prior experience with biologics, or the specific immune target of the prescribed biologic.
Conclusion: Long-term biologic therapy demonstrated effectiveness in treating patients with moderate-to-severe psoriasis.
J Drugs Dermatol. 2021;20(4):442-449. doi:10.36849/JDD.2021.5823
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to clear active disease sites and prolong symptom-free

INTRODUCTION

P

that primarily affects the skin and joints.1-3 It is estimated
to affect more than 7 million people in the Unites States
and approximately 125 million people worldwide.2-4

Plaque psoriasis is the most common form of the disease,
affecting 80% to 90% of patients and manifesting as sharply
demarcated, scaling, and erythematous lesions that vary
in shape and size.1,5,6 Multiple comorbidities, including
cardiovascular disease, diabetes, metabolic syndrome, and
renal disease, increase the disease burden beyond the realm of
the skin, particularly with more severe disease.2,3,6,7
The majority of patients seen in clinical practice have mild
psoriasis, and only about 20% to 25% have moderate-to-severe
disease.3,8 The Psoriasis Area and Severity Index (PASI) is
among the most commonly used tools for monitoring response
to treatment in clinical trials.9,10 However, it is rarely used by
dermatologists to guide disease management because it can be
impractical to implement in clinical practice.9-11 Measures such
as the Physician’s Global Assessment (PGA), the percent of
body surface area (BSA) involvement, and composite BSA×PGA
scores are other commonly used assessment tools,6,10,12 with
BSA being the most preferred instrument for evaluating patient
responses.13

periods.8 Topical medications or phototherapy are sufficient
therapeutic interventions for the majority of patients with
limited disease.8,9,14 However, more extensive disease often
requires the use of systemic therapies, such as retinoids,
methotrexate, cyclosporine, or acitretin, or biologic immunemodifying agents.3,8,9,15 In recent years, newer therapies for
moderate-to-severe psoriasis have become available, primarily
through the development of biologics targeting tumor necrosis
factor (TNF), interleukin (IL)-12/23, IL-23, and IL-17.3 Because
of their specificity, biologic treatments for psoriasis are
considered safer than some of the traditional systemics,16 and
this has pushed them to the forefront in treating moderate-tosevere psoriasis.8,9
Despite their availability and overall success in treating
psoriasis, there are many unanswered questions regarding how
to appropriately match specific biologics to individual patients.
Numerous randomized, controlled trials have demonstrated
the efficacy of the different biologics against placebo, but the
relative benefit of individual biologics remains unclear due to
the limited number of head-to-head trials; comparative data
in a real-world setting are even more sparse. Additionally,
relevant practical information on chronic disease management
with biologics is lacking.
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Several other issues further complicate the selection and use
of biologics. For example, it is possible for a given biologic
to lose efficacy over time in a patient who initially responds
favorably.9 Further, there is a small percentage of patients
who fail to recapture their initial level of response when their
biologic therapy is resumed after a period of discontinuation,
and switching biologics entirely may not always result in
improved efficacy.9 More evidence is needed to determine the
relative efficacy of biologics in patients with psoriasis who have
previously received biologic therapy (“bio-experienced”) vs
those who are initiating biologic therapy for the first time (“bionaïve”), particularly in a real-world setting.
Another consideration in the use of biologics relates to body
weight. Patients with psoriasis, particularly those requiring
systemic treatment, tend to be above normal weight, and it is
now recognized that obesity is a risk factor for the incidence
and severity of psoriasis.17-20 Excess body weight may interfere
with therapeutic efficacy, with high interference identified for
fixed-dose biologics that do not account for differences in body
weight.17,18,20 In fact, body weight reduction in obese patients
on biologics may increase the efficacy of the drug, especially
for agents that are administered at fixed doses.19-21 Studying
clinical outcomes in patients who vary in body weight in a realworld setting will help guide treatment approaches.

J. Bagel, B. Butler, E. Nelson, A. Hetzel

each patient’s clinical response and insurance coverage, with
biologic prescriptions being switched, titrated, or discontinued
as needed. Modifications to a patient’s biologic regimen was
allowed at the follow-up visit, or any time prior. Additional
psoriatic treatments, including traditional systemic therapies,
were prescribed in combination with biologic therapy as needed.
This study was conducted in accordance with the principles
of the Declaration of Helsinki and with Good Clinical Practice
guidelines.
Study Outcomes
Efficacy and safety assessments were performed at baseline and
follow-up visits. Disease severity outcome measures included
the percent of affected BSA, score on the 5-point PGA in which
0=clear, 1=almost clear, 2=mild, 3=moderate, and 4=severe, and
the BSA×PGA composite score. Additional efficacy assessments
included the overall disease improvement at follow-up,
which was calculated as (BSA×PGAfollow-up – BSA×PGAbaseline)/
BSA×PGAbaseline, and the percent of patients achieving the
National Psoriasis Foundation (NPF) Treat to Target (TTT) goal
of BSA ≤1% at follow-up.13 Adverse events (AEs) were captured
as observations from the investigator or events reported by the
patients, regardless of severity, seriousness, or causality.
Statistical Analysis

analyses were performed by the investigator. No comparator
Do Not All
Copy
statistical testing was performed for the efficacy or safety data.
PenaltiesContinuous
Apply variables were summarized using descriptive

In the present study, we performed a retrospective chart
review to address some of these issues and determine if they
contribute to biologic efficacy in daily dermatology practice.
Clinical outcomes involving 9 different biologic agents were
assessed up to 1 year after the biologics were prescribed to
bio-naïve or bio-experienced patients who had a wide range of
body weights.

MATERIALS AND METHODS
Study Design
This was a single-center, observational study of 100 patients to
assess the efficacy of biologic therapy in a real-world setting
in a psoriasis population consisting mostly of patients with
moderate-to-severe psoriasis, per baseline BSA assessments. A
retrospective chart review was conducted for patients who were
evaluated at the center between August 1, 2015, and November
1, 2019. Patients who had initiated biologic therapy within 6
months of the baseline visit and who had a follow-up visit within
a 12-month period were selected for analysis. Eligible patients
included male and nonpregnant female adults ≥18 years of age
with moderate-to-severe chronic plaque psoriasis.
Patients who were undergoing therapy with a conventional
systemic treatment for psoriasis discontinued their regimen
at the time of biologic prescription; systemic treatments could
be added later at the discretion of the study investigator.
Concomitant use of topical medications was permitted
throughout the study duration. Treatment was guided by

statistics. For categorical variables, frequencies and percentages
were presented. Data were summarized for the overall
population and for subgroups of patients that were stratified by
baseline body weight, prior experience with biologics, and the
class of biologic that was initiated at baseline.

RESULTS
Baseline Demographics and Disease Characteristics
A total of 100 patients were included in the study (Table 1).
Patients had had a diagnosis of psoriasis for an average of 16.4
years; the majority (66.0%) were bio-naive. Overall, patients
had significant disease activity at baseline: the mean affected
BSA was 13.3%, and the mean assigned PGA score was 3.0.
Based on the American Academy of Dermatology’s definition of
disease severity in which mild, moderate, and severe psoriasis
correspond with <5%, ≥5% to <10%, and ≥10% BSA involvement,
respectively,8 the majority of the population consisted of patients
with severe psoriasis at baseline (69.0%), with the remaining
patients having either moderate (21.0%) or mild (10.0%) disease.
Prescribed Treatments
A total of 9 different biologic agents were prescribed throughout
the study (Table 3). These biologics fell within 3 categories based
on their shared immune targets (Table 4).
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TABLE 2.

Baseline Demographics and Disease Characteristics

Summary of Adverse Events

Baseline Characteristic

Biologic Treatment (N=100)

Adverse Event

Cases, n (%a)

Age (years), mean (SD)

47.2 (14.8)

Bronchitis

4 (4.0)

Upper respiratory infection

4 (4.0)

Male

54 (54.0)

Influenza

2 (2.0)

Female

46 (46.0)

Kidney stones

2 (2.0)

Sex, n (%)

Cardiac arrhythmia

1 (1.0)

White

83 (83.0)

Common cold

1 (1.0)

Nonwhite

14 (14.0)

Ear infection

1 (1.0)

Race, n (%)

3 (3.0)

Folliculitis

1 (1.0)

191.8 (50.0)

Gastroenteritis

1 (1.0)

≤200 lb, n (%)

64 (64.0)

Paroxysmal atrial fibrillation

1 (1.0)

>200 lb, n (%)

36 (36.0)

Prostatitis

1 (1.0)

16.4 (11.8)

Right lung mass

1 (1.0)

Sinusitis

1 (1.0)

Bio-naïve

66 (66.0)

Sore throat

1 (1.0)

Bio-experienced

34 (34.0)

Tennis elbow

1 (1.0)

Torn meniscus

1 (1.0)

Trigger finger

1 (1.0)

Not reported
Weight (lb), mean (SD)

Psoriasis duration (years), mean (SD)
Prior biologic treatment, n (%)

BSA, mean (SD)
Overall

13.3 (9.8)

≤200 lb

13.0 (10.2)

>200 lb

13.8 (9.2)

Bio-naïve

14.6 (10.2)

Bio-experienced

10.8 (8.6)

PGA, mean (SD)
Overall
≤200 lb
>200 lb
Bio-naive
Bio-experienced

Percentages are calculated based on total number of patients (N=100).

a

TABLE 3.
Prescribed Biologic Treatment

Do Not Copy
Biologic
3.0 (0.7)
Penalties Apply

Patients Receiving Biologic Treatment,
n (%)

3.0 (0.6)

At Baseline
(N=100)

At Follow-up
(N=100)

3.1 (0.7)

Ustekinumab (Stelara®)

24 (24.0)

24 (24.0)

3.0 (0.6)

Guselkumab (Tremfya®)

20 (20.0)

22 (22.0)

3.0 (0.7)

16 (16.0)

Ixekizumab (Taltz )

17 (17.0)

Adalimumab (Humira®)

13 (13.0)

10 (10.0)

13 (13.0)

12 (12.0)

®

BSA×PGA, mean (SD)
Overall

41.5 (34.5)

Secukinumab (Cosentyx®)

≤200 lb

39.9 (33.7)

Risankizumab (Skyrizi®)

8 (8.0)

9 (9.0)

44.4 (36.2)

Etanercept (Enbrel®)

3 (3.0)

3 (3.0)

44.7 (34.2)

Brodalumab (Siliq )

1 (1.0)

1 (1.0)

35.4 (34.9)

Certolizumab (Cimzia®)

1 (1.0)

1 (1.0)

Nonea

0 (0.0)

2 (2.0)

>200 lb
Bio-naive
Bio-experienced

Bio, biologic; BSA, body surface area; BSA×PGA, composite BSA and PGA
score; PGA, Physician’s Global Assessment; SD, standard deviation.

Approximately half of the patients (52.0%) were prescribed a
biologic that inhibits IL-12/23 and IL23 at baseline, and the other
half were prescribed a biologic that inhibits either IL-17 (31.0%)
or TNFα (17.0%) (Table 4). Ten patients switched biologics, with
4 of those patients switching prior to the follow-up study visit.
The biologic dosing frequency was reduced to every 24 weeks
at follow-up for 1 patient; 2 patients discontinued biologic
treatment entirely (1 prior to follow-up, and the other at follow-

®

Patients who discontinued biologic therapy.
Specific biologic regimens were permitted to have been switched, titrated, or
discontinued prior to follow-up. The time interval between baseline and followup visits ranged between 4 and 12 months across all patients, with a mean of
6.7 months.

a

up). Concomitant psoriatic treatments including apremilast,
acitretin, and narrowband ultraviolet B (UVB) phototherapy were
prescribed to 5 patients either before or at follow-up. One patient
discontinued use of acitretin prior to follow-up but maintained
their biologic regimen throughout the study. The time interval
between baseline and follow-up visits ranged between 4 and 12
months across all patients, with a mean of 6.7 months.
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TABLE 4.
Prescribed Biologics Grouped by Shared Immune Targets
Biologic by Target, n (%)

Biologic
Treatment at
Baseline (N=100)

IL-12/23 and IL23 inhibitora

52 (52.0)

55 (55.0)

IL-17 inhibitorb

31 (31.0)

29 (29.0)

TNFα inhibitorc

17 (17.0)

14 (14.0)

None

0 (0.0)

2 (2.0)

d

Biologic
Treatment at
Follow-up (N=100)

IL, interleukin; TNFα, tumor necrosis factor alpha.
aGuselkumab, risankizumab, ustekinumab.
b
Brodalumab, ixekizumab, secukinumab.
c
Adalimumab, certolizumab, etanercept.
d
Patients who discontinued biologic treatment entirely.
The 9 biologic agents that were prescribed throughout the study fell within
3 categories based on their shared immune targets: (1) risankizumab
and guselkumab, which target the p19 subunit of IL-23, and ustekinumab,
which targets the p40 subunit of both IL-12 and IL-2322-24; (2) secukinumab,
brodalumab, and ixekizumab, which target an IL-17 pathway;25-27 and (3)
etanercept, adalimumab, and certolizumab, which target a TNFα pathway.28-30

J. Bagel, B. Butler, E. Nelson, A. Hetzel

Efficacy Assessments
Overall, the mean affected BSA decreased from 13.3% to 1.1%
(Figure 4A), and the mean PGA decreased from 3.0 to 0.9 (Figure
4B), demonstrating that up to 12 months of biologic therapy
improved psoriasis severity on average from “moderate” to
“almost clear” in the pooled population. Similarly, there was
a pronounced improvement in the overall mean composite
BSA×PGA score (Figure 4C).
Improvements in disease severity outcomes were also
observed in all subgroup analyses (Figure 1). Bio-naïve and
bio-experienced patients showed comparable improvements
in psoriasis severity (Figure 1, top); both subgroups exhibited
robust decreases in their mean BSA, PGA, and composite
BSA×PGA scores from baseline to follow-up.

FIGURE 1. Psoriasis severity assessments for subgroups separated by prior biologic experience, baseline body weight, and immune target of
prescribed biologic.
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Bio, biologic; BSA, body surface area; BSA×PGA, composite BSA and PGA score; IL, interleukin; PGA, Physician’s Global Assessment; TNFα, tumor necrosis factor alpha.
a
Note that this group of biologics targeted either IL-23 alone or both IL-12 and IL-23.
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FIGURE 2. Disease improvement as % change in BSA×PGA at follow-up in subgroups separated by prior biologic experience, baseline body
weight, and immune target of prescribed biologic.

Bio, biologic; BSA, body surface area; BSA×PGA, composite BSA and PGA score; IL, interleukin; PGA, Physician’s Global Assessment; TNFα, tumor necrosis factor alpha.
a
Note that this group of biologics targeted either IL-23 alone or both IL-12 and IL-23.

FIGURE 3. Percent of patients achieving TTT at follow-up in subgroups separated by prior biologic experience, baseline body weight, and immune
target of prescribed biologic.
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Bio, biologic; BSA, body surface area; BSA×PGA, composite BSA and PGA score; IL, interleukin; PGA, Physician’s Global Assessment; TNFα, tumor necrosis factor alpha; TTT, Treat to Target.
a
Note that this group of biologics targeted either IL-23 alone or both IL-12 and IL-23.

FIGURE 4. Psoriasis severity assessments at baseline and follow-up for the overall population.

BSA, body surface area; BSA×PGA, composite BSA and PGA score; PGA, Physician’s Global Assessment.
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FIGURE 5. Body weight at baseline and follow-up in the overall
population.

In terms of body-weight subgroups, the decrease from baseline
to follow-up in mean BSA, PGA, and composite BSA×PGA
scores was approximately equivalent between patients who
were ≤200 lb vs >200 lb at baseline (Figure 1, middle). Overall,
body weight remained relatively stable from baseline to followup (Figure 5), eliminating the possibility of long-term weight
changes as a confounding factor in this analysis.

J. Bagel, B. Butler, E. Nelson, A. Hetzel

opportunity to assess the long-term effectiveness of biologics
in treating moderate-to-severe psoriasis while accounting for
several known factors that might influence the choice (and
results) of therapeutic interventions in actual dermatology
practice.
Overall, the results from this chart review demonstrated that
biologic therapy was safe and effective. Biologic therapy resulted
in improvements in all assessed disease severity measures
when evaluated 4 to 12 months after initiating treatment. There
were notable reductions in BSA, PGA scores, and composite
BSA×PGA scores, which, in the aggregate, corresponded with
a >85% improvement in the extent and severity of psoriatic
lesions in the pooled population. The success of biologic
intervention within this population was further evident from the
observation that the majority (67%) of patients achieved the NPF
TTT goal of ≤1% affected BSA. These results are consistent with
findings from numerous randomized, controlled trials that have
compared the efficacy of these biologics individually against
placebo and provide further support for their use in clinical
practice.

Improvements in disease severity assessments were observed
regardless of the target pathway of the biologic that was
prescribed (Figure 1, bottom). Biologics that targeted IL-12/23,
IL-17, or TNFα pathways were all successful in reducing the mean
BSA, PGA, and composite BSA×PGA scores. TNF inhibitors were
slightly less efficacious in all categories evaluated.

We performed subgroup analyses to determine if certain variables
that are believed to affect treatment outcomes modulated the
efficacy of biologic intervention in this population. Surprisingly,
none of these variables seemed to affect the efficacy of biologic
intervention within the assessed time frame.

The efficacy of biologic treatment resulted
improvement in psoriasis disease activity in the overall
population, with comparable rates of improvement being
observed in each of the subgroups (Figure 2). The mean affected
BSA at baseline of 13.3% was substantially higher than the NPF
TTT goal of ≤1%. However, at follow-up, 67.0% of the entire
population had achieved the TTT goal for BSA, and the ability of
the biologic therapy to help patients achieve the TTT goal was
relatively consistent across all subgroups (Figure 3).

efficacy of biologic treatment, we did not observe an effect of
weight on any of the assessed measures. In this population,
biologic efficacy was equivalent in patients with relatively high
vs relatively low body weight. The consistency of body weight
during the present study is all the more remarkable because
some biologics are known to be associated with weight gain,
which in turn can negatively impact disease progression and
treatment outcomes.
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an 86.9%
Despite
evidence suggesting that body weight can affect the

Safety Assessments
Few AEs were reported (Table 2). There were 25 AEs in 19 (19.0%)
patients. The most frequently reported AEs were bronchitis
(4.0%) and upper respiratory infection (4.0%).

DISCUSSION
This retrospective study examined the clinical benefits of biologic
therapy for psoriasis in a real-world setting in a population
consisting mostly (90%) of individuals with moderate-to-severe
disease. As would be expected in a real-world setting, the
study population was heterogeneous and included subgroups
of patients with and without prior experience using biologics,
patients varying in body weight, and a wide range of biologics
prescribed (9 different ones) at the beginning of the study. The
mixed characteristics of this population provided a unique

Patients’ prior experience with biologics can sometimes
influence the response to subsequent treatment regimens that
incorporate the same or different biologic regimens. In the
present study, we did not observe a negative effect of prior
experience with biologics on treatment outcomes. Additionally,
very few patients switched or discontinued biologic treatment
during the study period, suggesting that the patients and
their dermatologists were satisfied with the management of
their disease symptoms, regardless of their prior treatment
experiences.
Several different classes of biologics were prescribed to the
patients in this study. These biologics were categorized as
targeting IL-12/23, IL-17, or TNFα pathways. Regardless of the
class of biologic prescribed, substantial improvements in
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disease activity were attained in all of the assessed clinical
outcomes, with slightly lower clinical benefit in response to TNF
inhibitors.
There were a few limitations to the study. This was singlecenter study involving a relatively small patient population,
and therefore may not be representative of all patient types.
Additionally, because this study was conducted in a clinical
setting, all patients received some form of active treatment, and
no statistical inference can be made on comparability due to
the absence of a control group. As this study was not designed
prospectively, the distribution of patients within each of the
identified subgroups was not balanced. However, it is unlikely
that increasing power in groups with relatively fewer patients
(eg, 34 biologic-experienced patients vs 66 biologic-naïve
patients) would strongly influence the interpretation of our
results, as the efficacy outcomes in these groups did not differ
appreciably from that in the larger group sizes. Lastly, patients
were permitted to use concomitant medications throughout the
study period and were able to discontinue or switch treatments
at any time. Thus, while these data may not provide an accurate
representation of the safety and efficacy of patients solely
receiving a single-prescribed biologic, they are representative
of what occurs in a real-world setting in which patients use
concomitant medications and undergo varying adjustments to
their individualized treatment plans.

CONCLUSION
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Overall, biologic intervention in patients
to-severe psoriasis appeared to be safe and effective for
the long-term management of psoriasis symptoms. Across
the spectrum of real-world patients included in this study,
commendable efficacy was achieved regardless of the class
of biologic treatment, baseline patient body weight, or prior
biologic experience. Taken together with data from clinical trials,
the current results provide further evidence supporting the use
of biologic therapy in dermatology practice.
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Filler: A 12-Month Clinical Follow-Up Case Series
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ABSTRACT
Background: Requests for hand rejuvenation, in particular with nonsurgical aesthetic procedures, are increasing. Several injectable
dermal fillers are currently used to restore soft tissue volume; however, the anatomic complexity of the hand and extreme mobility of
its underlying tissues involve the use of specific implants and adapted injection technique. We report a case series demonstrating the
efficacy, durability, and safety of a hyaluronic acid-based dermal filler (HA-filler) for hand rejuvenation.
Methods: Five female subjects aged 56 to 67 with moderate to severe hand aging were treated by one physician (PM) at his private
office. The HA-filler was injected in the hypodermis using a retrograde injection technique. A massage performed at the site of injection
ensured optimal cosmetic results. Four subjects had a touch-up 3 months later. The aesthetic effect was evaluated on each hand, by 5
evaluators and the subjects, up to 12 months following the last injection. Adverse events, including pain, were collected.
Results: Merz Aesthetic Hand Aging Scale (MAS) and the Global Aesthetic Improvement Scale (GAIS) scores indicated stable and
significant improvement in hand aging up to 12 months following the last injection. Despite a slight decrease over time, there was
a durable enhancement of skin glow, quality, and hydration on the GAIS. The retrograde injection of the HA-filler, which was usually
described as painless, was well tolerated by all subjects.
Conclusions: Hand rejuvenation using a HA-filler and a retrograde injection technique was associated with subjects’ satisfaction and
was proved safe for the 5 subjects of this case-series.
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INTRODUCTION

B

ecause, after the face, hands are the most visible part
of the human body, requests for rejuvenation with
nonsurgical aesthetic procedures are increasing.1
However, the anatomic complexity of the hand, the major
thinness of its skin, and the extreme mobility of its underlying
tissues involve the use of specific implants that respect hand
dynamics.2-4 Specific injection methods have been developed to
restore hand volume and hide veins and tendons that become
visible during aging.4,5 Several dermal fillers commonly used
for face rejuvenation have been tested for hand treatment,
including hyaluronic acid-based dermal fillers (HA-fillers). The
latter are generally well-tolerated and long-lasting and enable
reversible interventions thanks to hyaluronidase injections.4-6
Just like for facial rejuvenation, the choice of the right HA-filler
depends on the desired correction, the injection depth, and
local specificities of the treated area (ie, skin thickness and soft
tissues mobility).7,8
We present a case series that demonstrated the immediate
aesthetic effect, durability, and safety of HA-filler retrograde

sub-dermal injection in the dorsum of the hand for hand
rejuvenation.

MATERIALS AND METHODS
Between August 2016 and December 2017, one physician (PM)
carried out HA-filler injections among 5 subjects at his private
office.
Subjects, 4 Caucasian and 1 Spanish-Native American women,
with Fitzpatrick phenotypes II–V and moderate to advanced
photoaging as assessed using the Glogau Wrinkle Scale,
were aged between 56 and 67 years (Table 1). None had skin
lesions on the hands or allergy to HA-filler or anesthetic agent
(lidocaine). In compliance with the Helsinki declaration, all were
informed about the product and injection procedure, and signed
a consent form before the injection.
The HA-filler,Teosyal RHA® 3 (Teoxane SA, Geneva, Switzerland),
is a viscoelastic, sterile, non-pyrogenic, clear, colorless, and
biodegradable gel containing crosslinked sodium HA from
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FIGURE 1. Gel injection and molding at the injection site. (A) Schematics
of the injection technique used during the study. (B) Skin tensing prior
to injection. (C) Insertion of cannula. (D) Ultrasonography showing
cannula positioning (white arrows) in the hypodermis above the fascial
layer (FASCIA) and depth of cannula tip introduction (yellow 1). (E-G)
Ultrasonography showing the changes in shape and echogenicity of
the gel implant during and post-injection in the hypodermis at the level
of middle and distal part of the third dorsal intermetacarpal space. (E)
Injection of gel implant along cannula section as indicated by white
arrows. (F and G) White arrows show gel positioning just after injection
prior (F) and after massage (G). In (F) and (G), yellow numbers indicate
layer thicknesses as detailed: 1, epidermis; 2, epidermis + dermis; 3,
epidermis + dermis + hypodermis including implant; 4, implant after
massage.

A

B

Pictures of the hands were taken using a digital camera (Nikon®
DX, objective AF-S DX Nikkor, ED 18-55mm 1:3.5-5.6 GII). Five
evaluators (3 physicians, the authors, and 2 staff members of
PM’s private practice) assessed the aesthetic improvement of
each hand throughout the study period.

E
FASCIA

1

G

2

1

2
4

3
FASCIA

After disinfection (70% alcohol), the skin was tensed, and one
entry point at the level of middle and distal part of the third
dorsal intermetacarpal space was obtained using a 26 Gauge
(G) needle (Magic Needle® 26G, Needle Concept, Biarritz,
France). One milliliter of HA-filler was then injected in the hand
using a 27G/37mm cannula (Magic Needle® 27G/37mm). Gentle
and progressive retrograde injection just under the surface of
the dermis was carried out in a fan-shaped configuration (Figure
1A-C).4 Ultrasound imaging (Samsung-RS80A with Prestige,
Samsung Healthcare, South Korea) was used in one subject
to visualize dynamic cannula positioning during injection and
gel integration in the hypodermis after injection (Figure 1D–G).9
The ultrasound probe was positioned above and parallel to the
cannula, making it visible from its entry point to its end. The
depth of needle penetration from the dorsal side of the hand
varied from 1 mm to 3 mm (Figure 1D–G).
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F

non-animal origin in physiological buffer (pH=7.3) and lidocaine
hydrochloride (0.3% w/w) to reduce pain on injection.

Immediately after the injection, forearm, wrist, and
metacarpophalangeal joints were placed perpendicular to a
hard surface and hands massaged for about 2 minutes using
an antibiotic cream (Fucicort®, Leo Pharma, Regensdorf,
Switzerland). Subjects had then to apply their usual moisturizing
cream and massage their hands 3 times a day, for 3 to 7 days.
A touch-up was realized 3 months after the initial injection for
4 subjects. Retrograde threading was used for all touch-ups
except one (Table 1).

C

D

P. Micheels, S. Besse, M. Sibon, B. Elias

3

Evaluators and subjects had to complete the Merz Aesthetic
Hand Aging Scale (MAS)10 and the Global Aesthetic Improvement
Scale (GAIS) at baseline (before the initial injection), and 1, 3, 6,
12 months, and 15 months (for subjects with a touch-up, only)
after the first injection. Volume and skin quality, hydration, and
glow were also assessed by both evaluators and subjects. Skin
tonus was assessed by the Injector using the digital photographs
taken at the achievement of maximum skin lifting and after
tensing. Adverse events were collected; a 10-point scale was
used to grade sensitivity or pain, and 3-point scale for assessing
intensity of redness or swelling.
The datasets related to the assessments by the evaluators
comprised a maximum of 50 values (5 subjects x 2 hands x
5 evaluators). The datasets related to the assessments by the
subjects comprised a maximum of 10 values (5 subjects x 2
hands). Means (standard error of the mean) for MAS and GAIS
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TABLE 1.
Main Characteristics of the Subjects and the Procedures
Characteristics

Subject No. 1

Subject No. 2

Subject No. 3

Subject No. 4

Subject No. 5

Subjects
Gender

Female

Age (years)

63

60

67

56

58

Fitzpatrick Skin Phototype

IV

II

III

III

V

Glogau Classification of Photoaging

III

III

III

II

II

1 RH

1 RH

2* RH

2* RH

2* RH

1 LH

1 LH

1 LH

1 LH

1 LH

1 ml RH

1 ml RH

1 ml RH

1 ml RH

1 ml RH

1 ml LH

1 ml LH

1 ml LH

1 ml LH

1 ml LH

Injection technique

Retrograde
threading
(cannula)

Retrograde
threading
(cannula)

N/A

Bolus
(needle)

Retrograde
threading
(cannula)

Volume of HA-filler

1 ml RH
1 ml LH

0.6 ml RH
0.4 ml LH

N/A

0.5 ml RH
0.5 ml LH

1 ml RH
1 ml LH

First injection
Number of entry points
Injection technique

Retrograde threading injection (cannula)

Volume of HA filler
Touch-up

HA-filler: hyaluronic acid-based dermal filler; LH: left hand; N/A: not applicable; RH: right hand;
*
A second entry point was required due to cannula clogging or blocking during the procedure

scores were calculated.The P-values were calculated from mixed
models including repeated factors or generalized estimating
equations according to condition of validity of mixed model.
Statistical analysis was performed using SAS version 9.4.

well-defined edges (Figure 1F). The long axis of the papule was
parallel to the skin. The papule was hypoechoic with no cone
of shadow. Hypoechogenicity demonstrated the lack of solid
A
or tightly cross-linked particles inside the gel although the
presence of an important fibrous trabecular network was likely
perceived within the oblong papula.11
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RESULTS

The positioning of the HA-filler was verified in one subject by
ultrasound-based imaging. After injection and before massage,
the HA-filler was present directly under the reticular dermis
in the shape of an oblong papule (2 x 0.19 cm) with smooth

Based on evaluators’ MAS scores, a stable statistically significant
(P<0.0001) improvement in the appearance of hand’s skin aging
was observed following injections (Figure 2A). The percentage

FIGURE 2. MAS scores (A) and percentages of subjects with favorable or unfavorable response (B) up to 12 months after the last injection:
evaluators’ assessment. Assessments were performed by 5 different evaluators including three physicians. The evaluators other than PM (the
injector) used pictures. Favorable response: mild/moderate hand aging; unfavorable response: severe/very severe hand aging. The last HA-filler
injection was the initial procedure for one subject and the touch-up at Month 3 for 4 subjects. Evaluation at month
Months15 (ie, 12 months after the touchup) was performed for subjects with a touch-up only.
(A

(B)

Months
***

indicates statistically significant difference (P<0.001)

B

Months
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TABLE 2.

of favorable opinions was high and stable up to 12 months
following the last injection (Figure 2B). With 60% of favorable
opinions 12 months after the last injection (first or touch-up),
subjects’ MAS scores supported these results.

The 5-Point GAIS bor Assessment of Treatment Efficacy
Degree

Description

4

Exceptionally improved

3

Very improved

2

Improved, but a touch-up is advised
Unaltered

0

Worsened

B

Based on evaluators’ or subjects’ GAIS scores, long-lasting
improvement in EVALUATORS
hand aging was reported up to 12 months
following the last injection 100%
(Figure 3A and Figure 3C). Hand
appearance assessed by the evaluators was improved following
80%
the injection for almost all subjects; it was unaltered in 3 out of 50
assessments (6%) 12 months 60%
after the first injection and in 2 out
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FIGURE 4. GAIS scores related to hand volume (A), skin quality (B), skin hydration (C) and glow (D) up to 12 months after the last injection:
A were performed by 5 different evalutors.
B injection was the first procedure for one subject and
evaluators’
A rating. Assessments
B The last HA-filler
the touch-up at month 3 for 4 subjects. Evaluation at month 15 (ie, 12 months after the touch-up) was performed for subjects with a touch-up only.
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hand appearance was improved in 90% and 100% of the cases 12
months after the first or touch-up injection, respectively (Figure
3D). According to evaluators, the HA-filler injection resulted in
long-lasting and sustained hand volume restoration together
with a reduced visibility of tendons and veins (Figure 4A). Longlasting enhancement in skin quality, hydration, and glow (Figure
4B–D) was also found, though skin hydration scores decreased
12 months after the last injection (Type 3 tests of fixed effects,
p-values calculated using differences of least squares means as
compared with month 1: P=0.0003 at month 12 and P=0.0125 at
month 15). According to the subjects, HA-filler treatment also
resulted in long-lasting and sustained hand volume restoration
(Figure 5A), and long-lasting enhancement in skin quality,
hydration, and glow (Figure 5B-D). However, as compared with
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month 1, skin quality scores statistically significantly decreased
after month 3 (P=0.0079, P=0.0041, and P=0.0034 for months 6,
12, and 15, respectively). Based on subjects’ GAIS scores (Figure
6), hand volume restoration and skin quality were always
“exceptionally” or “very improved” at month 1. After month 6,
no subject reported exceptional improvement for hand volume
restoration and the percentages of hands with “exceptionally”
or “very improved” skin quality continuously decreased. As
regards skin hydration and glow, 60% of the subjects claimed
that their hands were “exceptionally” or “very improved” at
month 1; these percentages dropped down, reaching 40 % and
20 % at month 3, respectively. During the entire follow-up, 4
out of 5 subjects reported having received at least one positive
endorsement on their hand rejuvenation from their entourage

Previous Page

|

Contents

|

Zoom In

|

|

Zoom Out

Search Issue

|

Cover

|

Next Page

456
Journal of Drugs in Dermatology
April 2021 • Volume 20 • Issue 4

P. Micheels, S. Besse, M. Sibon, B. Elias

FIGURE 5. GAIS scores related to hand volume (A), skin quality (B), skin hydration (C) and glow (D) up to 12 months after the last injection:
subjects’ rating. The last HA-filler injection was the first procedure for one subject and the touch-up at Month 3 for 4 subjects. Evaluation at month
15 (ie, 12 months after the touch-up) was performed for subjects with a touch-up only.
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The anesthetic effect of lidocaine was felt by the subjects as
light numbness. Although injections were usually described
as painless, 3 subjects reported pain of grade 1/10 during both
initial and touch-up injections, and 1 subject reported pain of
grade 5/10 during the initial injection. The latter was related to
resistance during cannula insertion (a second entry point was
obtained). Pain never lasted more than 1 day. Three subjects
reported a sensitivity reaction in the treated area in one hand
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(Figure 6–E). Finally, photographic assessments during skin
tenting test indicated lack of tonus improvement (Figure 7).

*

Skin glow Skin glow

4
Skin
3

2
1

Months
Months

*

D
D
4

(D)

4
3

1
0

*

2
1

Do Not
Copy3
3
2
Penalties
Apply2

2
1
1
0

3
2

D
4D

hydration
Skin hydration

3
2

2
1

3

12
6
Months
Months

Skin hydration
Skin hydration

4
Skin
3

4
Skin
qualitySkin quality

1
0
8 10
14
16 12 14
0 16
2
0
14
16 12 140 162
8 10

C
C4

GAISGAIS
scorescore

GAISGAIS
score
score
***

0

1
0

4
3

0

*

2
1

C
C4

1
0

*

*

GAISGAIS
score
score

1
0

(C)

3
2

Volume
*

(B)

4
3

GAISGAIS
scorescore

3
2

Volume

B
4
B
Skin
qualitySkin quality

GAISGAIS
scorescore

4Volume
3 *

B
4B

GAISGAIS
score
score

4
3

GAISGAIS
scorescore

A
A 4Volume

GAISGAIS
score
score

(A)

A
A4

4
4

1
0
0

0
6

2
8

4
10

06

28

10
4

Months
Months

6
12

8
14

12
6

14
16 12
8 10

Months
Months

10
16

12

14
14

16
16

each during the first (N=2) or the touch-up (N=1) injection. In
Subject No.3, sensitivity was of grade 5 and lasted 4 days; it
was probably associated with nervous compression by the
filler material. One case of erythema occurred during the touchup injection in one subject; this case of grade 1/3 intensity
spontaneously resolved within the day of occurrence. No case
of edema occurred during the injection. One subject presented
with a lump on the dorsum of the left hand 6 months after the
initial injection, which remained unchanged for 2 months and
spontaneously resolved. This event was probably not related to
the HA-filler injection.
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FIGURE 6. Distribution A
of GAIS scores related to hand volume (A), skin quality (B), skin
B hydration (C) and glow (D) and number of subjects having
reported a positive endorsement from their entourage (E) up to 12 months after the last injection: subjects’ evaluation. The last HA-filler injection
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Skin quality
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FIGURE 7. Clinical case: a 63-year-old female subject with Fitzpatrick type IV. Right lane: Pictures were taken at baseline (month 0) and at months
1, 6, and 12 after the first injection. Central and left lanes: Skin tonus was assessed through snap test at each time point.
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DISCUSSION AND CONCLUSIONS
In this case series, hand rejuvenation using retrograde subdermal injection of HA-filler provided satisfactory results with
a good safety profile. The rheological properties of the HA-filler
were well-suited to hand dynamics.8 Well-positioned in the
hypodermis, the HA-filler restored volume with no significant
safety concerns regardless of the Fitzpatrick phenotype. It was

less effective on skin tonus, likely associated with the depth of
injection in the hypodermis. Improvement could be obtained
by combining the procedure with other treatments improving
skin tonus and hydration.12,13 Large cohort studies, with more
objective measures, are required to confirm with a higher level
of evidence the present results and better guarantee the safety
and performance of this hand rejuvenation procedure.
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Carboxytherapy Mask as Post Nanofractional Radiofrequency
Treatment for Improvement of Facial Skin Quality
and Photoaging
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ABSTRACT
Background: Skin rejuvenation can be achieved with minimally invasive treatments using energy-based devices that feature reduced
side effects and downtime. Post-treatment care is key to minimize any potential side effects and skin reactions such as erythema,
dryness, or dyschromia.
Objective: The objective of this study was to evaluate the efficacy and patient satisfaction of a novel carboxytherapy gel mask compared
with petroleum-based lanolin-containing ointment to accelerate wound healing facial post-nanofractional radiofrequency treatment.
Methods and Materials: Ten subjects were enrolled in this pilot, prospective, randomized, single-blind study and randomized into two
arms. One arm received one nanofractional radiofrequency treatment with ointment right after and four consecutive days of ointment
applications twice a day, while the second arm followed this regimen with a carboxytherapy gel mask application right after and four
consecutive days after treatment. Investigator, safety, and patient assessments were conducted at 24 hours and one-week post
treatment. Safety was monitored throughout. The primary endpoint was defined as the degree of investigator global assessment (IGA)
in photodamage, pigmentation, and wrinkles using standardized photographs. Secondary endpoints included investigator-rated degree
of erythema, edema, crusting, exudation, percentage healing, improvement of skin quality, and patient satisfaction.
Results: Nine patients completed the study. There was improvement of one degree in IGA for photodamage, pigmentation and
wrinkles in all patients using the carboxytherapy gel mask at the one-week follow up. Blinded investigator ratings showed significant
improvement of dryness, erythema, edema, crusting, and percentage healing at the 24-hour follow up, with all patients remaining the
same a week post treatment. All patients in the carboxytherapy group were satisfied with the treatment and had no adverse effects.
Three patients in the petroleum-based lanolin-containing group experienced mild edema and acne breakout that resolved two weeks
after treatment.
Conclusion: Carboxytherapy delivered via a gel mask after skin rejuvenation procedures is a safe and effective strategy to improve
clinical outcomes and reduce post-treatment side effects.
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INTRODUCTION

I

ncreased patient demand for minimally invasive effective
skin rejuvenation treatments that have no downtime, along
with innovation in the realm of energy-based devices has
led to the development of a plethora of technologies that can
decrease photodamage and wrinkles, and improve skin quality.
By harnessing ultrasound, laser/light, or radiofrequency energy
and targeting the epidermal and dermal skin layers, these
devices mediate epidermal turnover, dermal remodeling, and
collagen/elastin production.
Radiofrequency devices for skin rejuvenation are notably
popular, as they can have clinical effects in all skin types, as

they operate in a chromophore-independent manner. While
one of the first generation of radiofrequency devices was used
mainly for skin tightening, there are now several iterations
of radiofrequency devices depending on their electrode
configuration (monopolar, bipolar, multipolar, multi-generator),
something that has also expanded their applications. The latest
generation of radiofrequency devices is the nano-fractional
radiofrequency device (Venus Viva™, Venus Concept, Toronto,
Canada). This technology offers precise depth penetration
and consistent selection dermal heating as well as controlled
coagulation and ablation ability in comparison to other
radiofrequency devices. The energy is delivered through 160
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pins per tip (62 mJ per pin) and a smaller footprint per pin
(150x20 Microns), which results in micro wounds, efficient skin
resurfacing, and minimal downtime. Peer-reviewed publications
have demonstrated the clinical efficacy of this device in treating
striae, acne scars, wrinkles, and skin rejuvenation.1-3
Despite the reduced downtime and favorable safety profile,
there are some side effects with this treatment, such as
erythema, edema, and occasionally hyperpigmentation, that
typically resolve within a week. Any means to reduce the time
and severity of patient downtime translates into improved
experience, patient satisfaction that will ultimately encourage
the patient to repeat the treatment.
Post-treatment care typically comprises of a dressing or ointment
that can achieve full contact with the skin such as Aquaphor
(Beiersdorf Inc, Wilton, CT) or Vaseline (Unilever Inc, Englewood
Cliffs, NJ). However, these ointments do not necessarily reduce
the downtime, in fact they have been associated with prolonged
erythema, and reactions such as contact dermatitis. Moreover,
they are occlusive agents, and their application does not
guarantee uniform coating of the injured skin. Irregularities due
to exposed skin can increase post-treatment dryness, irritation,
and skin crusting. Thus, the quest for an improved offering after
minimally invasive aesthetic procedures remains and an ideal
option would be a topical, breathable, semi-fluid product that
allows wound healing, accelerates resolution of inflammation,
acts as a sterile physical barrier, and maintains the skin surface
moist and hydrated.

K. Medrano, S. Arruda, N. Oza, N. Sadick

by creating tiny micro-dermal wounds. CO2 Lift Gel mask
(Lumisque, Weston, FL) is composed of a mixture of magnesium
carbonate gel and a gluconolactone gel, followed by immediate
application of the mixture to the desired treatment area.
Study Design
This was a single-center, prospective, randomized, pilot study to
assess the safety and effectiveness of CO2 lift carboxytherapy
gel mask as a post- nanofractional radiofrequency treatment to
decrease patient’s post-treatment downtime in healthy female
subjects. This study was conducted in accordance with the
principles of the Declaration of Helsinki, current GCP guidelines,
and IRB approval. Informed consent was obtained from all
subjects prior to study participation. All subjects received one
nanofractional radiofrequency treatment. Immediately post
treatment, 5 of the 10 enrolled subjects received application of
CO2Lift gel mask and the other 5 subjects received application
of Aquaphor. Subjects applied the CO2lift gel mask or Aquaphor
for three additional days.
Subjects
10 subjects, 25–60 years of age with Fitzpatrick skin types I–VI
with moderate signs of facial aging and moderate photodamage
(hyperpigmentation and/or sunspots) were enrolled. Subjects
had to agree not to have any procedures affecting facial wrinkles
or skin quality (ie, microdermabrasion, peels, acne treatments,
filler, botulinum toxin, radiofrequency, laser, IPL, ultrasound)
for the duration of the study. Exclusion criteria included
pregnancy, significant systemic illness; past or current, illness
localized in area of treatment, therapies, or medication that may
have interfered with the treatment or healing process, recent
surgery in treatment area, and acute or chronic infection in the
area. Subjects were required to use an acceptable birth control
method.
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Carboxytherapy, that refers to the transcutaneous delivery of
CO2, has been used therapeutically as it increases vasodilation,
circulation, enhances of blood supply, and regulates local
tissue metabolism.4
In aesthetic dermatology, it has been frequently used for the
treatment of cellulite, alopecia, periorbital hyperpigmentation,
and skin rejuvenation.5-18
While carboxytherapy is traditionally applied using
subcutaneous injections, a novel delivery method of carbon
dioxide has been developed that comprises a gel mask that can
be applied topically without the need of injections.
In this study the CO2Lift Gel Mask was used to compare the
delivery of carbon dioxide to the skin versus an ointment and
its subsequent ability to decrease patient’s post-treatment
downtime after nanofractional radiofrequency treatment.

MATERIALS AND METHODS
Device Description
Venus Viva™ works with tiny pins that safely deliver heat via
nanofractional radiofrequency through the skin’s surface

Treatment
Prior to treatment, the distal part of the applicator was cleaned
and fitted with a new 160 pin tip for each patient. Treatment
consisted of a single pass over the designated area creating a
stamped imprint in a shape and intensity depending on energies.
Photography
Standardized photographs of the face were taken at 0°, 45°,
and 315° angles using the Visia® CR system (Canfield Imaging
Systems, Fairfield). For each angle, a set of five different
photographs were taken including non-polarized, crosspolarized, and parallel-polarized white light, as well as UV light
images.
Assessment and Outcomes
Primary outcome measures were investigator global assessment
(IGA) of photoaging, pigmentation and wrinkles at day 1 and
7 after treatment by blinded investigators. The IGA scale is a
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5-point scale from none (0) to severe (5). Additionally, a 10-point
scale (0 not improved, 10 extremely improved) that covers
radiance, pore size, erythema, pigmentation, smoothness,
luminosity, skin complexion, skin tone, and skin clarity as
individual parameters were used for investigator and subject
ratings of skin quality at day 1 and 7 after treatment. Subject
satisfaction with treatment was assessed on a 4-point scale (0,
very satisfied to 4, very dissatisfied). Cosmetic efficacy and ease
of use was also assessed with relevant questionnaires.
Investigator tolerability assessments was performed at all visits
and included dryness, scaling, edema, and erythema from a
scale of 0 to 3 (none, mild, moderate, and severe).
Statistical Analysis
Statistical analysis was performed using Statistical Package
for Social Sciences (SPSS, version 22, IBM, Armonk, NY).
Quantitative data is presented as mean, standard deviation (SD),
and/or range, while qualitative data is presented as percentage
(%).

K. Medrano, S. Arruda, N. Oza, N. Sadick

assessments were similar at the one-week time point, with
the CO2 mask outperforming the ointment in all attributes
evaluated. Representative images from a patient in each group
are shown in Figures 2 and 3.
Subject self-evaluation of their skin quality at 24 hours and
one-week post treatment were similar to those of the blinded
investigators; more than 1 point change improvement on the
10-point scale was observed in patients in the CO2 gel mask
group for all attributes, compared with a more modest change
of half a point in the ointment group (data not shown). At day 7,
all (100%) of the patients in the CO2 gel mask group were ‘’very
satisfied’’ with the treatment outcomes, while 75% of the control
ointment-group patients reported being ‘’satisfied’’.
In regard to the products features (feel on skin, drying time,
scent, stickiness, ease of use), patients were extremely satisfied
with the CO2 gel masks’ cosmetic properties.

TABLE 1.

RESULTS
Nine out of ten patients completed the study. One patient in the
ointment group received treatment but never returned to the
site for follow-up visits. Baseline characteristics are shown in
Table 1. Investigator assessments at 24 hours after treatment
revealed improvement by at least one point in all the patients
in the CO2 gel mask group compared with the control ointment
group, which also showed improvement but to a lesser extent
(Figure 1). Evaluation of the skin quality attributes by blinded
investigator similarly showed that the CO2 gel and ointment
resulted in improvement in all attributes of skin quality one
day after treatment, but improvement was greater in the CO2
mask group (Figure1). Results of the blinded investigator

Demographic and Baseline Characteristics of Subjects Enrolled in
the Study
Age (years; range)
Ethnicity (%)
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Hispanic

Fitzpatrick Skin Type (%)

FIGURE 1. Blinded investigator assessments for IGA and skin quality 1 day post treatment.

46 (26–59)
25% Asian
16.7% Non-Hispanic Other
16.7% Hispanic Other
41.7% Hispanic, White
8.3% FST 2
33.3% FST3
50% FST 4
8.3% FST 5
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FIGURE 2. 27-year old female patient FST 2 before (A), immediately
after (B), 45 minutes after (C), and 1 day after (D) treatment with
nanofractional radiofrequency.

K. Medrano, S. Arruda, N. Oza, N. Sadick

TABLE 2.
Investigator Global Assessments for Photodamage, Pigmentation,
Wrinkles and Skin Quality Attributes for the Ointment and CO2 Gel
Mask Group at Baseline, 1, and 7 Days After Treatment
Time (days)

0

1 days

7 days

Ointment

2.0 (0.2)

1.6 (0.7)

1.8 (0.7)

CO2 gel mask

2.5 (0.9)

1.5 (0.3)

1.7 (0.2)

Ointment

2.3 (0.3)

2.2 (0.9)

2.1 (0.3)

CO2 gel mask

2.4 (0.3)

1.3 (0.2)

1.5 (0.8)

Ointment

2.4 (0.3)

2.2 (0.6)

2.0 (0.8)

CO2 gel mask

2.7 (0.2)

1.7 (0.5)

1.7 (0.8)

IGA photodamage

IGA pigmentation

IGA wrinkles

FIGURE 3. 58-year old female patient FST 3 before (A), immediately
after (B), 45 minutes after (C), and 1 day after (D) treatment with
nanofractional radiofrequency.

and edema in patients of the control group self-resolved within
10 days of treatment.
No unexpected adverse events were reported during the
treatment or for the duration of the study in any participant.

DISCUSSION
Since minimally invasive procedures are becoming increasingly
popular, offering state-of-art postoperative care to maximize
the clinical improvement, safety, and minimize downtime has
become an area of great importance in the patient and clinical
community. In this pilot clinical study, we present that a CO2
gel mask applied post nanofractional radiofrequency treatment
resulted in reduced downtime, speedy healing, improved
clinical outcomes, and high patient satisfaction compared with
patients that applied a standard of care ointment.
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FIGURE 4. Tolerability assessments in the CO2 mask and ointment
group.

Analysis of tolerability assessments by blinded investigator
ratings showed great improvement of dryness, scaling, edema,
and erythema at the 1 day follow up in the CO2 gel mask group
compared to the control group (Figure 4). Erythema was more
pronounced immediately after and up to 45 minutes after
treatment in the ointment group compared with the CO2 gel
mask group (Figures 2 and 3). Collectively these results showed
accelerated recovery and healing in the CO2 gel mask group
compared with the control group. Instances of dryness, scaling,

The delivery of carboxytherapy through the CO2 gel mask is an
innovative medical application that to our knowledge has not
been previously studied or published. While we show herein
improvement in aspects of photoaging, and skin rejuvenation,
the positive results of our study point to the ability to use this
application for other indications, such as relieving irritated
skin, accelerating healing of burns, and even potentially acting
synergistically with prescription medication to augment the
effect they exert in dermatologic conditions such as acne,
eczema, or psoriasis. Moreover, while the safety and functional
effect of the CO2 gel mask were the focus of the study, its
favorable cosmetic properties increase its attractiveness and
appeal to be integrated in a post-treatment care regimen.
Specific to our study, the mechanism via which the CO2 gel can
reduce downtime and improve skin rejuvenation is hypothesized
to be associated with its physical properties (non-occlusive,
sterile formulation that can cover surfaces evenly with no
irregularities), and also its mechanism of action. With increase
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of vasodilation, localized influx of growth factors, and chiefly
dampening of the inflammatory response post nanofractional
radiofrequency, the CO2 gel mask can circumvent the ‘’injury’’
phase of wound healing and step ahead to the repair phase.
This translates in speedy recovery as by mediating antiinflammatory action it can lead to rapid reduction of erythema,
stimulation of neocollagenesis, barrier repair, and avoidance
of post-inflammatory pigmentation. Indeed, pigmentation was
greatly improved within a day and up to seven days in the study.
Appearance of wrinkle severity was also decreased, most likely
due to increased hydration of the stratum corneum that led to
smoother skin surface and elimination of fine lines.
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10.
11.
12.

13.
14.
15.

Our study has of course limitations that revolve around the
small number of participants in each cohort and the brief follow
up time. Future studies will focus on a great sample size that will
allow rigorous statistical analysis of the demonstrated effects
and longer follow-up times. The benefit of the CO2 gel mask
after more aggressive procedures such as ablative lasers is also
an area that merits evaluation.
Overall, this clinical study provides evidence of the
advantageous effect of a novel CO2 gel mask in reducing
downtime and enhancing skin rejuvenation after nanofractional
radiofrequency, thus introducing an alternative to traditional
standard of care postoperative option such as petroleum-based
ointments. A minimally invasive treatment together with an
aftercare regimen using the CO2 gel mask that can decrease
downtime and enhance neocollagenesis can be considered a
next-generation combination protocol for skin rejuvenation and
photoaging.

16.
17.

18.

efficacy of carboxytherapy in alopecia. J Cosmet Dermatol. 2018;17(6):12751285.
Eldsouky F, Ebrahim HM. Evaluation and efficacy of carbon dioxide therapy
(carboxytherapy) versus mesolipolysis in the treatment of cellulite. J Cosmet
Laser Ther. 2018;20(5):307-312.
Kolodziejczak A, Podgorna K, Rotsztejn H. Is carboxytherapy a good
alternative method in the removal of various skin defects? Dermatol Ther.
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Clinical, Histopathological, and Histometrical Study. Dermatol Surg.
2018;44(10):1332-1341.
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ABSTRACT
Dermatosis papulosa nigra (DPN) is a benign skin condition that is primarily reported in skin of color patients. While prevalent, treatment
options are limited and the benign course of DPNs may cause them to be overlooked by clinicians. However, large and multiple
lesions in cosmetically sensitive areas may be emotionally and socially distressful to patients. There are few literature reviews
examining treatment options for this condition. A literature search was performed using PubMed, Medline, Embase, and Web of
Science databases. 67 articles were identified and 15 studies met the inclusion criteria. Our findings demonstrate that laser therapy is
becoming increasingly utilized as a safe and efficacious treatment for DPNs in skin of color patients.
J Drugs Dermatol. 2021;20(4):467-472. doi:10.36849/JDD.5555

INTRODUCTION

D

ermatosis papulosa nigra (DPNs) are benign
epidermal growths and are considered a variant of
seborrheic keratoses.1 DPNs primarily affect darker
skinned individuals with Fitzpatrick skin types III–VI, and have
a predilection for women of African and Asian descent.1 While
the exact prevalence remains unknown, up to one-third of
African Americans have been diagnosed with DPNs.1 DPNs are
classically described as asymptomatic brown to dark brown
papules found on the cheeks and periocularly, but may occur
on other parts of the face, neck, chest, and back. Lesions may be
filliform or sessile, and are typically 2–10 mm in size.2 Despite
the benign nature of this condition, the number and size of
DPNs may increase with age. Because of its predilection for the
face, head, and neck, DPNs can be cosmetically displeasing and
it has been reported that DPNs may negatively impact patients’
quality of life.3

Pubmed, Medline, and Embase databases in June 2020. The
search included the following terms: (“dermatosis papulosa
nigra” OR “DPN”) AND (“treatments” OR “therapies”). Studies
were searched from 1960 to June 2020. Full-text articles reporting
treatment types and outcomes were included. Studies were
excluded for the following reasons: 1) no specific descriptions
of treatment types, 2) no treatment outcome measured, 3) nonEnglish articles.
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Typical
treatment
recommendations
include
light
electrodesiccation with/without curettage, cryotherapy, and
snip excision with scissors with various levels of efficacy.4
Treatment is usually pursued cautiously to avoid postinflammatory hyperpigmentation (PIH) and scarring in darker
skinned individuals. New emerging therapies such as laser
treatments are being increasingly utilized as an alternative
therapy. To the best of our knowledge, there is little to no
summative data on DPN treatments. The aim of this review is
to summarize the evidence in the literature examining various
treatments for DPN.

MATERIALS AND METHODS
A comprehensive systematic review was performed using

RESULTS
67 non-duplicated articles were identified, and 35 articles were
screened for full-text eligibility; 15 met the inclusion criteria and
were included in the systematic review. This included six cohort
studies, one randomized clinial trial (RCT), five case reports/case
series and three pilot studies.
Results were reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)5
guidelines (Figure 1).
Treatments
Curettage and Electrodesiccation
Electrodesiccation is a subtype of electrosurgery that causes
tissue destruction via heat production. It is anecdotally
considered the standard therapy among many dermatologists
(with or without curettage) for the treatment of benign
lesions such as DPNs. In a comparative randomized study,6
electrodesiccation yielded a higher rate of lesion resolution
(92.5%) than laser (88%), but this was not statistically significant
(P>0.05). However, PIH was commonly reported among patients
treated with electrodesiccation.7 Pigmentary side effects were
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Included

Eligibility

Screening

Identification

FIGURE 1. Preferred reporting items for systematic reviews and metaanalysis flow diagram.
Records identified through Records
Records
identified
through related
identified
through
Records identified through related
databases:
articles and citations (n=1) articles and citations (n=1)
databases:
Pubmed/MEDLINE=54
Pubmed/MEDLINE=54
Embase=46
Embase=46

Studies Included in
systematic Review
(n == 15)
16)
(n

Three studies investigating the use of QS Nd:YAG laser in
DPN treatment found that patients averaged 1–2 sessions for
resolution.12-14 The authors utilized an average pulse duration of
20 ms and fluences ranging from 120–155 J/cm2.12-14 In a study
by Shaza et al, nearly half of Sudanese participants had more
than 50 DPNs, which were graded as severe. Following laser
treatment, 85% of patients experienced a reduction of DPNs
with “excellent response”.14

In a similar study, two patients with Fitzpatrick type V experienced
a clinical improvement by at least 70%.12 Self-limited erythema
was commonly observed in all patients. Of 82 treated patients,12-14
(25%) experienced transient hypopigmentation, which took an
average of 3 weeks to resolve. This was particularly prevalent
among skin type V–VI.12-14 No lesions recurred following an
Records Excluded after full-text
review:
*
Records
Excluded
after full-text review: *
average 5.5 months follow-up period.12-14
Records Screened
Insufficient data (n=8) Insufficient data (n=8)

Records after duplicates removed
Records after duplicates removed
Records excluded
(n = 67)
(n = 67)
(n=32)

Records Screened
(n = 35)
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(n = 35)

-

Studies Included in
systematic Review
(n = 16)

Records excluded
(n=32)

Language restriction (n=2)
Language restriction (n=2)
Duplicated data analyzed
- (n=4)
Duplicated data analyzed (n=4)
(n = 6)
Review (n=5)
Review (n=5) Fractional

Carbon Dioxide (CO2) Laser
With its ablative property, carbon dioxide laser promotes
microscopic column formation while preserving integrity of the
surrounding skin. Due to its selective targeting of a small surface
area of the skin, CO2 laser enables a rapid healing response with
an epidermal re-epithelization period ranging from 3–6 days.11

Three studies demonstrated efficacy of this modality for DPN
treatment.The average treatment session varied between studies
also seen in a Senegalese study of 32 patients treated with fineranging from one to ten sessions.15-17 One patient required 13
needle electrosurgery, where 23 (71.8%) developed hypochromia
8
sessions.17 For several patients who had small DPNs, a power
and six (18.7%) experienced dyschromia. In a study by Garcia
et al, 90% of patients treated with either curettage and/or
device ranging from 0.5–1W was used.15,16 For individuals with
large DPNs, a higher power laser setting was used ranging from
electrodesiccation experienced PIH in comparison to 30% of
8–10 W.15,17 The pulse duration used by all authors ranged from
PDL treated patients.9 Post-inflammatory hyperpigmentation
resolved spontaneously in nearly all patients and few individuals
50–100 ms.15-17 All lesions completely resolved following laser
treatment and all patients were satisfied with the treatment
required hydroquinone therapy. The efficacy of curettage was
items
for systematic
reviews
and
flow diagram.
Figure 1. Preferred reporting
1. Preferred
reporting
items
formeta-analysis
systematic reviews
and meta-analysis flow diagram.
Figure
outcome. The only reportable side effect included local pain,
investigated as a monotherapy in the treatment in two studies.7,10
Nearly half the participants experienced lesion resolution with
which was self-limited.15 Of the 48 treated patients, 5 (10.4%)
experienced recurrence following a treatment period of 12.5
transient dyspigmentation and minimal scarring; no recurrence
months.15-17
was observed following a 1.5-year observation.7 Calcaterra
and colleagues treated 20 DPNs among patients of African
Pulse Dye Laser 585 nm
and Indonesian descent.10 All treated patients experienced
lesions resolution with dyschromia (n=15, hypochromia; n=5
Pulse dye laser (PDL) is a photothermolysis device that selectively
hyperchromia) developing immediately following treatment.10
targets dermal miscrovessels.11 While it is traditionally used for
Three had persistent dyschromia following a 3-month follow-up
the treatment of vascular lesions, it appears to be effective in
period.10
DPN treatment.9,18 Melanin is a competitive chromophore at
the 585 nm, which is often the wavelength used in PDL. Light
1064-Nm, Low-Fluence Q-Switched Neodymium-Doped Yttrium
absorption by melanin can lead to destruction of melanosomes,
Aluminum Garnet QS Nd:YAG Laser
which may explain its efficacy in the treatment of DPN. Due
This is a selective photothermolysis therapy primarily used for
to the high absorption capacity of melanin, it is important to
hair removal. Due to its near-infrared range long wavelength
recognize that PIH can be a side effect of this therapy, especially
(1064 nm), it can target deep dermal structures and enables
in dark skinned individuals. In this review, several patients
specific destruction of dermal microvasculature and promotes
experienced transient PIH.9,18
11
formation of new collagen. Because of its long-wavelength,
The efficacy of PDL was investigated in 11 patients.9,18 Ten
melanin is less likely to absorb the light energy, which makes
patients were treated with one session and the remaining
it a safe therapy in the treatment of pigmented lesions such as
patient underwent 2–6 laser sessions. For all patients, the
DPN.11
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TABLE 1.
Summary of Studies Utilizing Various forms of treatment for Dermatosis Papulosa Nigra
Study Name,
Country of
Origin

Ali
et al15
2017,
United
Kingdom

Study
Design,
Level of
Evidence

Number
of Patients,
Age, Sex

Fitzpatrick;
Ethnicity

Lesion
Location

Treatment
Type

Frequency
(Nbr Of Rx)

Primary Outcome
Measured

Side Effects

Pt.
Assessment
Satisfaction

Recurrence;
Follow-up

Cohort,
2b

45 (18
completed
treatment), 41
(25–74 years);
37 F

(12) AfricanCaribbean
descent; n = 3
(South Asian
descent); n=2;
(Mediterrran1
mixed race.
Fitzpatrick (NR)

Head and neck;
face;

CO2 laser
(10 W, 2-mm
spot, 100 ms)

3 (1–10);
(3–4 months)
interval

18 completed the
study:
14 DPN resolved

None

100%
satisfied
(10/10)

(n=5) had
recurrence;
1–4 years
follow-up

2 sessions/
3 weeks
interval

DPN Resolution:
Baseline mean score
8.6 for each pt. post-rx:
0.2 (P<.05 @ 3-month
f/up (following 2nd
laser) this number
was maintained at the
12-month followup visit. 54 (90%)
experienced complete
clearance at 3-month
interval

PIH (n=5);
Crust &
E (n=5-7)

Selfassessment:
75%
improvement

No
recurrence;
12 month
follow-up

1–2 sessions

DPN completely
resolved

transient
localized pain

NR

No
recurrence;
8 month
follow-up

Hypochromia (n=15);
Hyperchromia
(n=5)
At 3-month
follow-up,
dyschromia
persisted
(n=2);

NR

No
recurrence;
1 and 3
month
follow-up

Very
satisfied
following
treatment
completion

No
recurrence;
10 months
follow-up

Very
satisfied

No
recurrence;
8 month
follow-up

Badawi
et al12
2017,
Egypt

Pilot
study,
2b

Bruscino
et al16
2014,
Italy

Case
series,
4

Calcaterra
et al10
2010,
Italy

Furukawa
et al17
2020,
Japan

Furukawa
et al17
2020,
Japan

Fukurawa
et al17
2020,
Japan

Cohort,
2b

Case
report,
4

Case
report,
4

Case
report,
4

60/47.7;
(33–60);
39 F (65%)

n=23 (IV); n=27
(V); n=10 (VI);
Middle Eastern

Head and neck;
face; DdR (NR);

4, 46,
100% F

3 Cuban; 1
Peruvian; 1
Brazilian

Head and neck;
face; disease
duration (NR)

(20/58) (41)
(8–45);
(33.5% F)

1, 50, F

52, 1, F

36, 1, F

Nd-YAG laser
(1064 nm)
20 ms duration F. range,
(100–120 mj/
cm2);3–5 mm
spot size

Laser Nd:YAG
10,600
nm CO2
laser (0.5–0.7
weeks; 10 Hz;
spot size.7)

Temple, malar
forehead (8%)
neck; (4) trunk;
1–5 mm size;
DdR: 16 years

Electrosurgery

1 session

20 patients
treated with
electrosurgery;
DPN resolved

Japanese

Trunk with 10
years duration;
(1–5 mm in size);

CO2 laser
(settings: 8–10
weeks; pulse
duration, 0.05
seconds; rest
duration, 0.36
seconds; spot
size 1–2 mm

Irradiation
session (3)
for 3 months;
each lesion
was irradiated once;
one lesion
treated w/
cryotherapy.

DPN resolution:
"completely" improved
after 10 months

Depigmentation following
initial trial w/
cryotherapy),
no scar

Japanese

12 year history
of DPN; location
(trunk); dx:
clinical and histologic diagnosis
(unspecified
how many were
biopsied)

CO2 laser
(settings:
8–10 W; pulse
duration, 0.05
seconds; rest
duration, 0.36
seconds; spot
size 1–2 mm

13 irradiation
sessions
over 8
months;
each lesion
was Rx once

All lesions "completed"
improved after 8
months

None
reported

6-year history;
trunk dx: clinical
+ histologic

CO2 laser
(settings: 8–10
weeks; pulse
duration,
0.05-seconds;
rest duration,
0.36 seconds;
spot size
1–2 mm

6 irradiation
sessions
over 5
months;
each lesion
irradiated
once

35 (African);
23: Indonesian

Japanese
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Completely improved
after 5 months

No side
effects, no
scar formation

Very
satisfied
following Rx
completion

No
recurrence;
5 month
follow-up
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TABLE 1. (CONTINUED)
Summary of Studies Utilizing Various forms of treatment for Dermatosis Papulosa Nigra
Study Name,
Country of
Origin

Garcia
et al9
2010,
USA

Karadag
et al18
2015,
Turkey

Katz
et al22
2009,
USA

Kauh
et al7
1983,
USA

Niang
et al8
2007,
Senegal

Schweiger
et al13
2008,
USA

Schweiger
et al13
2008,
USA

Study
Design,
Level of
Evidence

Randomized, investigatorblinded
pilot

Case
report,
4

Case
report,
4

Number
of Patients,
Age, Sex

10, (30–62),
8F

1, 43, F

1, 50, F

Pilot
study,
2b

(n=20), 45
(28–56),
16 B, 4 Asian;
18 F

Cohort
prospective
study, 2b

12/40
(25–70;
21, F

Case
Report,
4

Case
Report,
4

1, 42, F

1, 53, F

Fitzpatrick;
Ethnicity

n=5 (Asian
descent);
n=4 (African
American); n=1
(Caucasian)

Caucasian, II

IV

Lesion
Location

Treatment
Type

Frequency
(Nbr Of Rx)

Location: face,
for each patient,
(n=4) DPN were
treated by 4 different modalities
(control vs. laser
vs. hyfrecator vs.
curette)

PDL 585 nm;
7-mm spot
size, 10 J/
cm2, and a
10-ms pulse
duration (up
to 2 pulses for
each lesion)
vs. hyfrecator
(for electrodesiccation;
power 10);
curette 4mm
Curette

Hyfrecator
used until
DPN crusted
and wiped
off curette
was used
until lesion
was rubbed
off; PDL one
session (up
to 2 pulses)

Malar, neck, and
upper trunk

PDL (585nm)):
7 mm cap;
8–9.5j/cm2
power for 10
ms pulse rate

2–6 times
with 4 weeks
intervals

Cheeks bilaterally; temples;
lesions

1,550-nm
wavelength
erbium-doped
Fraxel SR
1500 laser;
fluence 60 J
(1st session)
then 70 J
(remaining 2
sessions)

3 rx (4-5
weeks
intervals
between rx)
l 8–10 passes
for each
session

Do Not Copy
Penalties Apply

NR

Senegalese
patients

AA, V

AA, V

(14): face
and neck; 6
(face only)

Curette

Head and neck
area; upper trunk

Fine-needle
or fine scissor
electrosurgery after
local
anesthetic.

Once

1064 nm Nd:
YAG laser;
laser using
a 3 mm spot
size. Fluences:
145 to 155
j/cm2; pulse
duration
20 ms

Test
treatment
(following
1 month);
full face
treatment
performed;
each lesion
was rx up to
2 pulses with
one laser
session

Clinical dx of
DPN; 20 years
hx; 2-4 mm
brown papules;
location: malar
cheeks, periorbital region

Long standing
hx; (face/neck);
clinical diagnosis

1064 nm
Nd:YAG
laser; laser
using a 3 mm
spot size.
Fluences:155
j/cm; pulse
duration
20 ms

2 weeks
interval
(3 visits)

Each lesion
was doubled;
test treatment was
performed
then at
1-month
follow-up;
she received
treatment for
face/neck

Pt.
Assessment
Satisfaction

Recurrence;
Follow-up

Pts.
Preferred
Electrodessication

No
recurrence;
2.5 month
follow-up

Primary Outcome
Measured

Side Effects

Lesion clearance as
follows:
Curettage (96%) vs.
Electrosurgery (92.5%)
vs. PDL (88%); P=0.94

(n=5)
hyperpigmentation w/
electrodesiccation, (4)
w/ curettage,
and (4) w/
laser. (p=0.61)

Physician’s assessment
at 1-month follow-up:
Cheeks, grade 4; neck/
trunk, grade 3; trunk,
grade 1

Pain, post
procedural
erythema
and edema
that resolved
within 24 to
48 hours

Patient’s assessments
were similar
to physician

Mild pain,
with moderate
postprocedural erythema
and edema
that resolved
in 24 to 48
hours

Same
results as
physician's
assessment
(grade 4)

No
recurrence;
follow-up
a month
prior

NR

No
recurrence;
follow-up
1.5 years

F/up 1 month:
physician’s assessment
grade 4 (>75%: near
total improvement).

n=10 excellent
response; n=6: good
response; 1 had poor
response due to
persistent hypopigmentation

No scarring;
hypopigmentation in
one patient;
and several
had "minor"
dyspigmentation

DPN resolved

Dyschromia
(n=12); followup 7 weeks,
dyschromia
persisted

NR

90% resolved at 2
month follow-up

No side
effects

Very
satisfied

At 2-month
follow-up:
Physician’s
assessment: 70%
resolution of lesion

No scarring or
pigmentation
change

Very
satisfied

No
recurrence;
10 month
follow-up

No
recurrence;
day 15,
30, 45

No
recurrence;
7-month
follow-up

No
recurrence
2 month
follow-up
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TABLE 1. (CONTINUED)
Summary of Studies Utilizing Various forms of treatment for Dermatosis Papulosa Nigra
Study Name,
Country of
Origin

Study
Design,
Level of
Evidence

Number
of Patients,
Age, Sex

Fitzpatrick;
Ethnicity

Lesion
Location

Treatment
Type

Frequency
(Nbr Of Rx)

Primary Outcome
Measured

Side Effects

Pt.
Assessment
Satisfaction

Recurrence;
Follow-up

Weinstein
et al23
2009,
USA

Cohort,
2b

3, age
NR

Asian, V

NR

Erbium:YAGd
(1,550) nm
fractional
laser

One session
only

96% of DPN lesions
at 3 month follow-up
(assessed by 2 independent observers)

None reported

NR

No
recurrence;
3 month
follow-up

One week
interval; (1–3
sessions)

Response evaluated by
2 physicians: Excellent
response (n=17) (85%);
Very good response in
3 patients (15%); the
grading was based
evaluating specific elements of response

Experienced
transient E
(< 24 hours).
Fifteen
patients
(75.0%)
developed
transient
hypopigmentation
Eight patients
(40.0%)
developed
hyperpig
mentation

Patient
satisfaction was
included
in the
physician's
grading
assessment

No
recurrence;
1.2 month
follow-up

532 nm diode
laser ; 700 microns (small
lesions);
1000 microns
(larger lesions); energy
density 8.0 J;
P: 3.0 weeks;
repetition
rate: 4 Hz.

One session,
rarely more
than 1 (less
than 10%
of patients
requiremore than
1 session);
3-4 weeks
interval in
those that
needed it

DPN, lesion resolution
"excellent"

KTP: fluency
15 J/cm2, a
10-ms pulse
width, and
5 pulses per
second. A
1-mm spot
size(; hyfrecator: 0.8 weeks
(0.6–1.0)

2 KTP laser
rx 4 weeks
apart;
contralateral
half of the
face received
electrodesiccation

Shaza
et al14
2009,
Sudan

Spoor
et al3
2001,
USA

Kundu
et al6
2009,
USA

Cohort,
2b

Cohort,
2b

RCT,1b

20; (18–40:
n=12);
(41–60;
n=8)

34 (58.4);
(39–78); Race
(not reported)

14; Mean
age was 52
(range, 35–64)
11, F

Sudanese
patients

88% AA(30); 6%
Asian(2); 6% H (2)

DPN clinical dx;
disease duration:
1.35 years (1–20)
(n=16) had
papules; 4
(papules and
verrucae);
location: face
only (n=9); face
and neck (n=9)

Face primarily

Nd:YAG laser;
of 0.2 second,
power of
25 Watt,
power density
of 3125 Watt/
cm2, and spot
size of
0.008 cm2

Do Not Copy
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13 AA, 1 Hispanic;
IV–VI

Face

KTP led to 96% while
electrodesiccation
resulted in 79% improvement; difference
between treatment
(P=0.50)

Transient mild
hypopigmentation (in one
patient)

Redness,
Pain,
Swelling,
Bruising
Scarring
Crusting,
Hyperpigmention

Very
satisfied

Subjects
favored
KTP due
to minimal
discomfort

Recurrence
NR; 2-3
weeks then
2-3 months

No
recurrence;
3 month
follow-up

Abbreviations: KTP (potassium titanyl phosphate); PDL: pulse dye laser; Rx: treatment; hx: history

fluence used was 10 J/cm2 and pulse duration of 10 ms.9,18 In a
randomized pilot study, PDL had comparable clearance rate to
curettage and electrodesiccation (88%, 92.5%, 96% respectively,
P=0.94).9 Karadag et al found that treatment with PDL resulted
in DPN reduction by more than 75%.18
Although hyperpigmentation was seen in 5 patients treated
with electrodesiccation and in 4 patients treated with curettage
and PDL, patients preferred electrodesiccation and rated
electrodesiccation as a superior modality for achieving the
best cosmetic outcome.9
Potassium Titanyl Phosphate (KTP) Laser
KTP is a photothermolysis device with a wavelength of 532
nm.19 Similar to PDL, melanin has a high absorption capacity at
this wavelength which makes it effective in targeting melanin
components of pigmented lesions. However, as previously seen
with PDL, PIH can also be a side effect of treatment in darker
skinned patients.

KTP laser therapy has demonstrated efficacy in the treatment
of 14 patients with Fitzpatrick IV–VI.6 One treatment session was
performed for each patient (fluence 15 J/cm2; pulse duration 10
ms).6 In a randomized controlled trial split-face treatment, both
KTP and electrodesiccation achieved lesion reduction by 96%
and 79% respectively; no statistically significant difference was
noted between the two treatment types (P=0.50).6
Based on participants’ discomfort, KTP was favored by the
majority of patients over electrodesiccation (P=0.002).6 No
lesion recurred at the 3 months follow-up visit.6
Immediately after treatment, patients treated with both
modalities experienced: pain, redness, scarring. After a followup period of one month, hyperpigmentation was observed on
both KTP and electrodesiccation treated sites in 5 patients while
hypopigmentation was seen at a higher rate on the anatomical
sites treated with KTP. 6
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Diode Laser 810 nm
Diode laser is considered to be the most efficient light source.20
Both oxyhemoglobin and melanin have high absorption
capacity at this wavelength. This allows for selective destruction
of blood vessels and melanin. Hence, this therapy can treat both
vascular and pigmented lesions.

J. Maghfour, T. Ogunleye

in the appropriately selected patient.
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ABSTRACT
This case series demonstrates an exaggerated form of the clinical presentation of a known distressing late complication of retained
hyaluronic acid filler – the “pale puffy pillow.” This presentation is often, unfortunately for the patient, misdiagnosed as festoons.
However, the correction with liberal hyaluronidase is simple. Additionally, we have demonstrated that ablative fractional carbon dioxide
laser resurfacing is an excellent tool that may be utilized after hyaluronidase to correct the residual skin laxity.
J Drugs Dermatol. 2021;20(4):475-476. doi:10.36849/JDD.5509

INTRODUCTION

H

yaluronic acid (HA) dermal fillers are widely utilized
given their generally safe profile and reversibility.
The majority of well-described complications occur
in the short-term after injection.1,2 However, delayed periorbital
edema, in one case occurring seven years after filler placement,3
has also been described.4 The purpose of this case series is to
bring awareness to an exaggerated form of this distressing late
complication, which is often misdiagnosed. We highlight its
simple correction with liberal hyaluronidase and, additionally,
demonstrate that ablative fractional carbon dioxide (CO2)
laser resurfacing is an excellent tool that may be subsequently
utilized to correct residual laxity.

at least one year prior, and, in one case, 19 years prior. All
had resolution of the aforementioned “pale, puffy pillow”
appearance with hyaluronidase treatment. In one case, residual
laxity was successfully treated with ablative fractional CO2
laser resurfacing. Patient data are detailed below.

CASE SERIES
Case 1
A 67-year-old woman presented 19 years after filler placement
to the cheeks with concern of festoons. She denied filler of the
tear trough region. She was unsure of the filler utilized. She
was treated with 7.5 units of hyaluronidase, reconstituted 1:5
with bacteriostatic normal saline for a total volume of 0.3 cc
that was injected in multiple small aliquots to the bilateral tear
trough regions with resolution.
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The authors have treated a series of six patients who presented
for management of presumed festoons, but who were found to
have periorbital edema as a late complication of HA filler. These
patients share a common history of prior treatment with HA
filler to the cheeks and/or tear trough region. All had a similar
physical exam, with superficial edema of the lid-cheek segment
that obscured the nasojugal groove and caused a translucent,
white-hued fullness, which we have deemed to have a “pale,
puffy pillow” appearance.

MATERIALS AND METHODS
This is a retrospective case series reporting the history,
clinical appearance, and treatment of six patients presenting
to the authors’ private practice with a late complication of
injectable filler manifesting in the tear trough region. Medical
records and photographs of these patients were reviewed.
Data collection proceeded according to the principles of the
Declaration of Helsinki and privacy standards of the Health
Insurance Portability and Accountability Act (HIPAA).

RESULTS
The six patients included in this series were women, ranging
in age from 34 to 75 years. In five cases, filler was last placed

Case 2
A 75-year-old woman with history of filler in the cheeks several
months and years prior presented with concern of left sided
tear trough edema. Previous fillers included Juvéderm Ultra,
Ultra plus, and Voluma (Allergan, Irvine, CA), and Restylane
(Galderma, Lausanne, Switzerland). She was treated with 20
units of hyaluronidase (diluted to 0.2 cc). Due to deflation, she
subsequently desired repeat filler to this area.
Case 3
A 40-year-old woman with a history of filler placement to
the tear troughs one year prior presented due to concern of
undereye edema. She was unsure of filler type. She had two
separate treatments with hyaluronidase, 5 units (diluted to
0.2cc) total to the bilateral tear trough on each date. The day
after the second treatment, she returned for filler placement to
the tear trough.
Case 4
A 49-year-old woman who had received unknown filler to the
tear trough three years prior presented for desired treatment of
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festoons (Figure 1A). She had three separate treatments with
7–27 units (diluted to 0.2–0.8cc) total of hyaluronidase on each
visit, with substantial improvement (Figure 1B).

FIGURE 1. Case 4: (A) A 49-year-old woman who was referred for
treatment of festoons, presented with pale, puffy pillow appearance of
tear trough region bilaterally. She was treated with hyaluronidase three
times. (B) Two weeks after second of third hyaluronidase treatment
with notable improvement.
(A)

(B)

Case 5
A 55-year-old woman presented several months after having
received unknown filler to the cheeks and tear trough with
concern of festoons. On her initial visit, 6.7 units of hyaluronidase
(diluted to 0.2cc) were injected. Due to the hollow appearance
after resolution, she presented 5 days later for retreatment with
filler to the tear trough region.
Case 6
A 50-year-old woman was referred for festoons, after having
had unknown filler in the tear trough region four years prior.
Her clinical appearance was notable for “pale, puffy pillows”
of the tear trough bilaterally (Figure 2A). She was treated on
five visits with 3.3–40 units total of hyaluronidase (diluted to
0.1–0.7cc). After the swelling and discoloration resolved, she
complained of laxity (Figure 2B). One treatment with ablative
fractional CO2 laser (Fraxel re:pair, Solta Medical) was utilized
with a 7-mm tip and 40% coverage, for a total energy of 0.30 kJ,
with notable clinical improvement (Figure 2C).

M.H. Lederhandler, D. Belkin, R. Anolik, R.G. Geronemus

reactions.4,5 Filler migration is thought to occur due to multiple
factors, including variable anatomy, likely impacted by age;
injection technique; post-injection massage; physiologic muscle
movement; and gravity.5 The ideal filler for the tear trough is one
that is homogenous, non-particulate, cohesive, and with a low
concentration of hyaluronic acid.6 It has also been hypothesized
that filler may obscure the lymphatic drainage and, in so doing,
potentiate edema.7
It is important to consider this complication, even in the patient
who denies having received filler to the region or who has
received filler many years prior. Treatment with hyaluronidase
is often required on multiple occasions in order to produce full
resolution. In select cases, subsequent treatment with ablative
fractional CO2 laser resurfacing can further optimize cosmesis
when laxity needs to be addressed. After resolution, HA filler
may be re-placed deeply, into the preperiosteal plane to
correct residual periorbital hollow and potentially mitigate the
possibility of future edema.8
Exaggerated tear trough edema secondary to HA filler is
often misdiagnosed due its delayed incidence and dramatic
presentation and is likely more commonly encountered than
reported in the literature. Dermatologists and plastic surgeons
should be aware of this delayed complication and the optimal
management.
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FIGURE 2. Case 6: (A) A 50-year-old woman who was referred for
treatment of festoons, was found to have pale, puffy pillow appearance
of the tear trough region bilaterally. (B) Eight days after third of five
hyaluronidase treatments. (C) Seven days after fifth hyaluronidase
treatment and ablative fractional CO2 laser resurfacing with
improvement in edematous appearance and laxity.
(A)
(B)

Medical Advisory Board and is an investigator for Allergan.
Drs. Lederhandler and Belkin have no relevant disclosures. No
funding was received for this article.
Presented at: American Society for Dermatologic Surgery
(ASDS) 2019 in Chicago, Illinois.
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DISCUSSION
Periorbital edema may be a short-term or delayed onset
complication of HA filler, placed either in the tear trough or cheeks
presumably with migration to the tear trough region. There are
several proposed mechanisms by which this delayed edema
occurs, including filler migration anteriorly, hydrophilicity of the
HA filler itself which may be further aggravated by preexisting
medical conditions, and inflammatory or hypersensitivity
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Panitumumab-Related Eyelash Elongation in a Patient
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Maria Carolina Silva Meireles Ferreira,a Gabriel Rios Carneiro de Britto,B
Caio Macedo de Carvalho,a Danilo da Fonseca Reis Silva MD MSca,b,c
aSchool of Medicine, Faculdade Integral Diferencial – Facid Wyden, Brazil
BSchool of Medicine, Federal University of Piauí, Brazil
c
Department of Medical Oncology, Oncomédica, Teresina-Piauí, Brazil

INTRODUCTION

M

onoclonal antibodies targeting epidermal growth receptor factor (EGFR) are widely used in the treatment
of diverse types of cancers. Among these drugs is
panitumumab, a humanized immunoglobulin specific to EGFR
inhibition, approved for the treatment of metastatic colorectal
cancer.¹ EGFR inhibitors (EGFRIs), despite the fact that they induce no severe systemic manifestations, may frequently cause
cutaneous toxicity.² Therefore, even with good systemic tolerance to treatment, some patients may choose to discontinue
drug use. In case of toxicity, papulopustular eruptions, xerosis,
pruritus, paronychia, hyperpigmentation, and hair alterations
may be observed.²

regimen (consisting of folinic acid, 5-Fluorouracil, and irinotecan) associated with panitumumab was then prescribed for 6
months.
At the beginning of panitumumab therapy, the patient developed skin toxicity with overgrowth of the eyelashes and nasal
hairs (vibrissae) (Figure). Although it is not a severe or systemic
adverse drug reaction, this side-effect caused cosmetic problems and discomfort to the patient and she was managed with
eyelash trimming.
The patient had a good performance status, thus, continuous
palliative care was indicated using palliative chemotherapy
with panitumumab. She achieved a good response with control
of cutaneous side-effects using prophylactic oral doxycycline,
moisturizer, daily sunscreen, and topical hydrocortisone. The
patient maintains regular follow-up visits with a dermatologist.
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Eyelash trichomegaly is an unusual effect of this class of drugs,
most frequently associated with cetuximab.³ We present a
case of a 68-year-old female patient undergoing treatment for
metastatic colorectal cancer with panitumumab who developed
elongation of the eyelashes and nasal hair (vibrissae).

CASE REPORT
A 68-year-old female patient underwent colecystectomy due
to severe biliary colic. During surgery, peritoneal lesions
suggestive of peritoneal carcinomatosis were observed.
A diagnosis of mucinous adenocarcinoma was confirmed by
histopathology report.

A

B

A

B

FIGURE 1. Eyelash trichomegaly in a 68-year-old female patient. Arrows
indicate peritoneal carcinomatosis.
A

B

Immunohistochemical evaluation suggested that the tumor
originated in the gastrointestinal tract and had a staining pattern consistent with colorectal origin, although no apparent
lesions had been detected during colonoscopy or other imaging tests, including CT-scan of the chest, abdomen and pelvis.
Palliative chemotherapy was indicated. Twelve cycles of a
6-month Folfox regimen (5-FU plus oxaliplatin) associated with
targeted therapy with bevacizumab, a monoclonal antibody
that blocks the action of vascular endothelial growth factor
(VEGF), were chosen. Maintenance therapy was subsequently
prescribed with the chemotherapy agent 5-Fluorouracil, from
the class of antimetabolites. After 3 months of maintenance
therapy, there was an increase in CEA tumor marker associated
with an increase in peritoneal lesions. Treatment with Folfiri

Figure: Eyelash trichomegaly in a 68-year-old female patient. Arrows indicate
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DISCUSSION
The patient exhibited elongation of the eyelashes and nasal hairs (vibrissae) secondary to panitumumab therapy. The
mechanism behind this effect has still not been fully elucidated,
although it is related to EGFR inhibition.6 It is known that EGFR
is expressed in the skin and hair follicles and plays an important
role in the normal development of these body parts.2 Therefore,
EFGR inhibition may frequently generate toxicity.
EGFR is a transmembrane glycoprotein found in cells of epithelial origin. It has three components: an extracellular ligand
binding domain, a transmembrane region, and an intracellular tyrosine-kinase domain. EFGR inhibitors may function as
a monoclonal antibody, acting in the extracellular medium as
panitumumab, or in the intracellular medium as tyrosine-kinase
inhibitors.7
EFGR inhibitors have been associated with side-effects such
as hypertrichosis, alopecia, and changes in hair pigmentation,
growth, and texture. These effects are not as common as skin
manifestations.7 The severity of skin eruptions may be ameliorated with skin care, topical antibiotics, immunomodulating
agents, prophylactic use of tetracyclin and minocyclin, avoiding
dose reduction, or discontinuation of drug treatment.4,5 In contrast, eyelash trichomegaly is not a drug-limiting adverse effect
nor does it interfere with drug action.2

M.C. Silva Meireles Ferreira, G.R. Carneiro de Britto, et al

clinical marker.² Trichomegaly is a side-effect that does not contraindicate continuous treatment with EGFR inhibitors.6,8

CONCLUSIONS
Eyelash trichomegaly is an unusual side-effect associated with
the use of EFGR inhibitors. These drugs are used in the treatment of oncology patients and are represented by humanized
monoclonal antibodies or tyrosine-kinase inhibitors. Elongation
of the eyelashes may generate discomfort and ocular sequelae,
mainly due to cosmetic issues, and can be managed with trichotomy. Nevertheless, when therapy is discontinued, the eyelashes
usually cease to grow and often return to their original length.
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oculocutanous type I albinism, systemic infection, or oncologic
patients. Furthermore, this adverse reaction has been perceived
by patients undergoing oncology treatment with monoclonal
antibodies against EGFR, such as cetuximabe or panitumumab.7
These drugs inhibit EGFR, which is expressed on hair follicle
epithelium. Therefore, it is believed that trichomegaly is attributable to EGFR inhibition, leading to premature maturation of
epithelial cells of the hair follicle, resulting in deregulated gene
expression of keratin.7
This side effect appears after 3 weeks of treatment and may
occur up to 8 months after initiatiation of therapy with EGFR
inhibitor. The onset of effect occurs at a median time period of
12 weeks.7
Elongation of the eyelashes, although not severe, causes a
number of problems in a patient’s life, such as discomfort during blinking, difficulty when wearing eyeglasses, and even the
occurrence of corneal conditions, eg, erosions, irritation, infections, scarring, and ulcers. The condition may be managed
cosmetically with trichotomy to improve symptoms experienced by patients. Furthermore, this adverse effect is probably
related to a better prognosis, and may be used as a surrogate
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Genomic Atypia of Lesions Clinically Suspicious for Melanoma
Is Confined to Lesional Tissue Within Narrow Margins
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INTRODUCTION

S

kin cancer is the most common cancer in the United
States. Approximately 200,000 people are diagnosed
with in situ and invasive melanoma, the most aggressive
sub-set, each year accounting for approximately 7,000
deaths. Distinguishing early-stage melanoma from atypical
nevi remains a challenge for many dermatologists; however,
technological advances have increased the probability of
successful diagnosis and opportunity for early intervention.1

The Pigmented Lesion Assay (PLA) is a non-invasive genomic
test for the earliest melanoma detection that uses adhesive
patches to collect skin samples from lesions clinically suspicious
for melanoma. Post sample collection, demarcated adhesive
patches are macro-dissected robotically utilizing a CO2 laser to
separate portions of the patches that sampled lesional tissue
from non-lesional tissue with an approximate 1mm margin
(Figure 1). Total RNA is isolated from the lesional tissue and

FIGURE 1. Genomic atypia and pigmented lesion margins. Samples of randomly selected 15 PLA-positive and 5 PLA-negative skin lesions clinically
suspicious for cutaneous melanoma from a real-world use cohort (pathology therefore not available) were obtained via adhesive patches.
Patches with epidermal skin tissue were macro-dissected using a robotic CO2 laser system to separate lesional from non-lesional skin tissue as
outlined above and analyzed for the detection of the melanoma markers LINC and PRAME using the PLA. In 12/15 (80%) of PLA-positive cases was
genomic atypia (based on LINC and/or PRAME detection) confined to the lesion and narrow narrow margins of approximately 1mm. *Target gene
expression detected outside the macro-dissected margin.
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then analyzed for the expression of LINC (LINC00518, Long
Intergenic Non-Coding RNA 518) and PRAME (Preferentially
Expressed Antigen in Melanoma), two genes preferentially
expressed in melanoma.2 These genomic markers are used to
guide biopsy decisions on pigmented skin lesions clinically
suspicious of melanoma.3 Previous clinical studies have
demonstrated that the PLA reduces avoidable biopsies by
over 90% while missing fewer melanomas due to its high
negative predictive value (NPV) of >99%.4,5 In most cases, the
remaining “donut shaped” patches with non-lesional material
are discarded; however, in this study we investigated whether
LINC and PRAME were additionally expressed in the nonlesional skin samples (eg, normally appearing skin about 1mm
outside the lesion of interest). Upon histopathologic diagnosis
of cutaneous melanoma, current clinical practice guidelines
recommend surgical excision of the diagnosed lesion with
margins of at least 0.5 cm for melanoma in situ and least 1
cm for invasive primary melanoma.6 One to three millimeters
are generally considered appropriate for melanocytic lesions of
concern that do not carry morphologic features of melanoma.6
For this investigation, 20 non-invasively obtained PLA samples
were selected from a real-world use cohort and processed to
separate lesional from non-lesional tissue using laser macrodissection. The lesional and non-lesional tissue samples were
then both analyzed for the detection of LINC and/or PRAME to
determine whether genomic atypia based on the expression
of these melanoma markers extends into non-lesional tissue
surrounding the lesion of interest. Figure 1 summarizes the
results of this study. Findings demonstrate that detection of the
2 PLA melanoma target genes is generally confined to lesional
material within an approximately 1mm margin in 80% (12/15)
of PLA positive cases.
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CONCLUSIONS
This study demonstrates that genomic atypia assessed by the
expression of the 2 melanoma-associated target genes LINC
and PRAME is largely confined to concerning lesions without
extending into the surrounding area beyond narrow margins.
Additionally, this analysis suggests that surgical excision of
lesions within established margins will remove cutaneous
melanoma and lesions with morphological atypia without
residual genomic atypia.
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In Vitro Clonal Priming Data Suggests Mechanism
for Lower Initial Vaccine Dose Yielding Increased
Immunity in Astra-Zeneca Vaccine Trial
Alan M. Dattner,a Frank Martiniuk,B and William R. Levisc
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c
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A

ccidental administration of half the dose of the initial
Astra-Zeneca Covid-19 vaccine1 in an experimental
subgroup was surprisingly found, after the second full
dose, to confer a higher percent of immunity (90%) than planned
full initial dose (62%).2,3 Side effects after the second dose were
reported by Oxford to be milder. Data below obtained 43 years
ago at the NIH may help explain the immunologic basis of this
observation.4 It seems ironic that Oxford is apologizing for the
unannounced protocol error that yielded better protection.
Studies done on lymphocyte priming and re-stimulation in
secondary culture demonstrated a similar but logarithmically
greater paradoxical pattern.1 We found that the optimal
antigenic stimulating concentration in the primary culture
of leucocytes from a sensitive donor, using tetanus toxin,
led to unresponsiveness in secondary culture seven days
later. Greater secondary lymphocyte reactivity, measured as
blastogenesis by radioactive thymidine incorporation, occurred
as we progressively lowered the stimulating concentration to
one thousandth the optimal primary stimulating concentration

(see Figure 1).4 Our later studies demonstrated that a feeder
layer of irradiated autologous leukocytes could restore the
secondary culture response to optimal primary culture antigen
levels.5,6
One possible explanation is that we saturated the HLA-D
antigen presenting and receptor sites so that lymphocytes
could not be activated. It is also possible that we induced antiidiotype immunity. The concept is that with such a large dose
of the specific stimulating antigen, a huge number of reactive
lymphocytes are induced with the same or similar receptors
recognizing that antigen early on. Subsequently, in that same
culture, remaining lymphocytes develop receptors against the
anti-tetanus toxoid receptor bearing cells in the culture. This
possibility is further suggested by our later demonstration
of specific suppression of response to microbial antigens
by stimulated cells.7 Work by others has also confirmed this
possibility.8,9 T-cells are involved in Covid-19 immunity directly
as evidenced by studies of convalescent Covid-19 patients.
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FIGURE 1. Tetanus toxoid in optimal and lesser concentrations was cultured with leukocytes from a highly sensitive donor for 7 days, with counts
from aliquots labeled with tritiated thymidine 3 hours shown on Left side, as an index of DNA synthesis as a function of lymphocyte reactivity. On
the Right side, radioactivity of 100,000 cells from each primed culture were cultured with 3 different concentrations of tetanus toxoid in secondary
culture. Tritiated thymidine uptake was measured after 44 hours of culture, and radioactivity was measured as an index of secondary culture
reactivity.
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Data on 600 subjects tested blind in the P201 study with two half
doses, 50 micrograms of Moderna vaccine, showed production
of an equal amount of antibody to the 100-microgram chosen
dose, but no clinical studies were done to show relative clinical
efficacy. Notably, in the over 55-year-old group, there was a
slight decrease in the bAB response in those given a higher 100
microgram vaccine dose.10
There is also a need to look for specific T-reg lymphocytes that
suppress Covid-19 immunity in those administered the full
initial dose of the Astra Zeneca and Moderna vaccines, and
possibly with the other vaccines as well.
Berzofsky’s group summarizes T-cell subset and antibody
responses to antigen dose in vaccine and shows that lower
antigen dose can yield more sensitive T-cell response,
higher quality T-cell receptors, and higher quality and affinity
antibodies. Antibody production requires T-cell help. High
avidity T-cells came from stimulation with low primary antigen
concentrations. Low-dose antigen stimulates enhanced
protection. T-reg cell, follicular T-helper cells, and subset ratios
are all dependent on priming antigen dose. Age, infectious
agent involved, timing,11 and adjuvant also affect response,
and sufficiently lowering the dose can increase viral sensitivity
and effectiveness of the vaccine, or even lower it, depending
on interaction on a variety of other factors. The complexity of
these later observations supports lowering the antigen dose,
but the myriad of specific interactive factors, including higher
antigen dose favors antibody production but not memory B-cell
production, might explain why a fifty-percent reduction is more
optimal clinically than a still greater dose reduction.

dose administration.12 Since the vaccine rollout is still on an
experimental basis, there is no reason to hesitate with a trial
of a reduced dose already found to give a higher percentage
of protection.

CONCLUSION
In conclusion, this study offers not only a mechanism to
explore this apparent low-dose paradox, but also the important
possibility that a much smaller dose of vaccine could be
effective, extending or even doubling the number of people
who could now be immunized by the currently available
vaccine. That could greatly speed the ending of this Covid-19
pandemic on a world-wide basis, especially during a race for
control against appearance of new, more aggressive genetic
variants of SARS-Cov-2.
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The initial priming vaccine dose followed by a repeat dose
of vaccine 28 days later has a distinct resemblance to those
priming and re-stimulation studies. The observation we made
offers a possible scientific explanation of the reportedly puzzling
finding and could account for the greater protection with a
smaller dose of antigen and should stimulate further studies on
the underlying immunologic mechanism of the phenomenon
we observed. Lower dose clinical and in vitro studies are
needed for the various vaccines, to see if lower initial and
secondary Covid-19 vaccine doses give better immunity after
the secondary vaccine priming as in our study.
This data does not prove the need for lower dose vaccine
administration. It supports the need for further investigation,
including a properly monitored volunteer subgroup given half
the vaccine dose, in the current experimental vaccine rollout,
while following clinical results in all, as well as laboratorytested immune parameters on a sample of that group, all
compared with clinical results and immune parameters in a
sample of those receiving full-dose immunization. This dose
reduction could improve vaccine protection, enable more
people to be vaccinated with the current output, and reduce
second vaccine side effects, as seen with the Oxford half initial
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Scoring of the Vermilion Lip for
Optimal Post-Surgical Realignment
Margo Lederhandler MD,a Roy G. Geronemus MDb,c
Department of Dermatology, Weill Cornell Medicine, New York, NY
b
Laser & Skin Surgery Center of New York, New York, NY
c
The Ronald O. Perelman Department of Dermatology, New York University School of Medicine, New York, NY
a

S

urgical reconstruction of the lip remains a challenge
for dermatologic surgeons and plastic surgeons alike.1
In facial cosmetic reconstruction, careful attention to
aesthetic subunits is crucial, and, for repairs of the lip in
particular, precise approximation of the vermilion border is
of utmost importance. Standard methods of identifying the
vermilion border after administration of local anesthesia are
often inadequate.

SOLUTION
To reduce the risk of misalignment of the vermilion border
during surgical reconstruction, scoring of the vermilion border
adjacent to the defect bilaterally is performed prior to the repair.
After administration of local anesthesia, the surgeon cannot
rely on color differential between the cutaneous and vermilion
lip. Additionally, traditional inked margin often is blurred with
administration of local anesthesia and cleansing preparation
of defect prior to repair. We recommend the use of a blade to
lightly score the vermilion border on either side of the surgical
defect (Figure 1).

FIGURE 2. Post-operative repair with precise approximation of vermilion
utilizing scores.

The score heals by secondary intention with no adverse events.
This scoring technique enhances efficiency and enables precise
approximation of the vermilion border and thus optimal
cosmetic outcome (Figure 3). This technique may be utilized
for complex linear repairs as well as repairs involving adjacent
tissue transfer or interpolation flaps.
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FIGURE 3. Six-month post-operative follow-up with well healed scar,
and excellent cosmesis.

FIGURE 1. Mohs micrographic surgery defect on upper cutaneous lip
demonstrating scores along vermilion border on either side. Blurring of
prior inked margin is evident.
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after which the repair is performed as usual (Figure 2).
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

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

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

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

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

4 weeks post treatment

90%

The only potent-to-superpotent
steroid that has no time limits on 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

80%

Patients (%)

70%
60%

45%

50%
40%

36%

33% 33%

30%
20%
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Week 12

10%
0

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.
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