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june is acne awareness month

Acne can be painful and embarrassing
for the people who deal with it daily. When
we know the facts and share them often,
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we can help patients everywhere overcome
the barriers of facial and truncal acne. This
Acne Awareness Month, Galderma is not
only committed to innovation in skin health,
we’re committed to sharing the facts.
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Not an actual patient.

RHOFADE cream is the #1 prescribed
topical treatment for persistent facial
erythema associated with rosacea in adults*
BEFORE

Day 1: Predose

AFTER

Day 29: Hour 12

results
with RHOFADE cream
DoSee
Not
Copy
Penalties
At hours 3, 6,Apply
9, and 12 on Day 29 of clinical trials, a >2-grade improvement
in persistent facial erythema was seen in 12% to 18% of subjects using
RHOFADE cream vs 5% to 9% using vehicle. The most common side eﬀects
at the application site include: dermatitis, worsening of rosacea pimples,
itching, redness, and pain.1 These are not all the possible side eﬀects of
RHOFADE cream. Individual results may vary.

Unretouched photos of clinical trial subject. Individual results may vary.

*Based on Symphony Health PHAST data recording the number of prescriptions written between July 2017 and October 2019.2

INDICATION
RHOFADE cream is indicated for the topical treatment of persistent facial
erythema associated with rosacea in adults.

IMPORTANT SAFETY INFORMATION AND WARNINGS
WARNINGS AND PRECAUTIONS
Potential Impacts on Cardiovascular Disease
Alpha-adrenergic agonists may impact blood pressure. RHOFADE cream should be
used with caution in patients with severe or unstable or uncontrolled cardiovascular
disease, orthostatic hypotension, and uncontrolled hypertension or hypotension.
Advise patients with cardiovascular disease, orthostatic hypotension, and/or
uncontrolled hypertension/hypotension to seek immediate medical care if their
condition worsens.
Potentiation of Vascular Insuﬃciency
RHOFADE cream should be used with caution in patients with cerebral or coronary
insuﬃciency, Raynaud’s phenomenon, thromboangiitis obliterans, scleroderma, or
Sjögren’s syndrome. Advise patients to seek immediate medical care if signs and
symptoms of potentiation of vascular insuﬃciency develop.

References: 1. RHOFADE® cream full Prescribing Information 2019.
2. Data on ﬁle. EPI Health, LLC.
© RHOFADE is a registered trademark of EPI HEALTH, LLC.
RHO-JA2-0320

Risk of Angle Closure Glaucoma
RHOFADE cream may increase the risk of angle closure glaucoma in patients with
narrow-angle glaucoma. Advise patients to seek immediate medical care if signs and
symptoms of acute angle closure glaucoma develop.

CONTRAINDICATIONS
There are no contraindications for RHOFADE cream.

ADVERSE REACTIONS
The most common adverse reactions ≥1% for RHOFADE cream were: applicationsite dermatitis 2%, worsening inﬂammatory lesions of rosacea 1%, application-site
pruritus 1%, application-site erythema 1%, and application-site pain 1%.
For topical use only. Not for oral, ophthalmic, or intravaginal use.
Please see full Prescribing Information for RHOFADE cream at rhofadehcp.com
and Brief Summary attached.
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RHOFADE® (oxymetazoline HCI) cream, 1%
BRIEF SUMMARY—PLEASE SEE THE RHOFADE® CREAM PACKAGE
INSERT FOR FULL PRESCRIBING INFORMATION.
INDICATIONS AND USAGE
RHOFADE cream is indicated for the topical treatment of persistent facial
erythema associated with rosacea in adults.

DOSAGE AND ADMINISTRATION
For topical use only. Not for oral, ophthalmic, or intravaginal use.
Prime the RHOFADE cream pump before using for the first time. To do so, with
the pump in the upright position, repeatedly depress the actuator until cream
is dispensed and then pump three times. Discard the cream from priming
actuations. It is only necessary to prime the pump before the first dose.
RHOFADE cream tubes do not require priming.
Apply a pea-sized amount of RHOFADE cream, once daily in a thin layer to
cover the entire face (forehead, nose, each cheek, and chin) avoiding the eyes
and lips. Wash hands immediately after applying RHOFADE cream.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Potential Impacts on Cardiovascular Disease
Alpha-adrenergic agonists may impact blood pressure. RHOFADE
cream should be used with caution in patients with severe or unstable
or uncontrolled cardiovascular disease, orthostatic hypotension,
and uncontrolled hypertension or hypotension. Advise patients with
cardiovascular disease, orthostatic hypotension, and/or uncontrolled
hypertension/hypotension to seek immediate medical care if their
condition worsens.
Potentiation of Vascular Insufficiency
RHOFADE cream should be used with caution in patients with cerebral
or coronary insufficiency, Raynaud’s phenomenon, thromboangiitis
obliterans, scleroderma, or Sjögren’s syndrome. Advise patients to seek
immediate medical care if signs and symptoms of potentiation of vascular
insufficiency develop.
Risk of Angle Closure Glaucoma
RHOFADE cream may increase the risk of angle closure glaucoma in patients
with narrow-angle glaucoma. Advise patients to seek immediate medical care
if signs and symptoms of acute angle closure glaucoma develop.

ADVERSE REACTIONS
Clinical Studies Experience
Because clinical trials are conducted under varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect
the rates observed in practice.
A total of 489 subjects with persistent facial erythema associated with
rosacea were treated with RHOFADE cream once daily for 4 weeks in 3
controlled clinical trials. An additional 440 subjects with persistent facial
erythema associated with rosacea were also treated with RHOFADE cream
once daily for up to one year in a long-term (open-label) clinical trial. Adverse
reactions that occurred in at least 1% of subjects treated with RHOFADE
cream through 4 weeks of treatment are presented in the table below:
Adverse Reactions Reported by ≥ 1% of Subjects Through 4 Weeks of
Treatment in Controlled Clinical Trials

Monoamine Oxidase Inhibitors
Caution is advised in patients taking MAO inhibitors which can affect the
metabolism and uptake of circulating amines.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no available data on RHOFADE cream use in pregnant women
to inform a drug-associated risk for major birth defects and miscarriage.
A literature article describing intranasal decongestant use in pregnant women
identified a potential association between second-trimester exposure to
oxymetazoline (with no decongestant exposure in the first trimester) and
renal collecting system anomalies. In animal reproduction studies, there
were no adverse developmental effects observed after oral administration
of oxymetazoline hydrochloride in pregnant rats and rabbits at systemic
exposures up to 3 times and 73 times, respectively, the exposure associated
with the maximum recommended human dose (MRHD). The estimated
background risks of major birth defects and miscarriage for the indicated
population are unknown. All pregnancies have a background risk of birth
defect, loss, or other adverse outcomes. In the U.S. general population, the
estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Following repeated use of oxymetazoline hydrochloride solution nasal
spray for the treatment of nasal congestion at a dose 5 times higher than
recommended, one case of fetal distress was reported in a 41-week pregnant
patient. The fetal distress resolved hours later, prior to the delivery of the
healthy infant. The anticipated exposures for the case are 8- to 18-fold higher
than plasma exposures after topical administration of RHOFADE cream.
Human Data
No adequate and well-controlled trials of RHOFADE cream have been
conducted in pregnant women. Across all clinical trials of RHOFADE cream,
two pregnancies were reported. One pregnancy resulted in the delivery of
a healthy child. One pregnancy resulted in a spontaneous abortion, which
was considered to be unrelated to the trial medication.
Lactation
No clinical data are available to assess the effects of oxymetazoline on
the quantity or rate of breast milk production, or to establish the level of
oxymetazoline present in human breast milk post-dose. Oxymetazoline was
detected in the milk of lactating rats. The developmental and health benefits
of breastfeeding should be considered along with the mother’s clinical need
for RHOFADE cream and any potential adverse effects on the breastfed child
from RHOFADE cream or from the underlying maternal condition.
Pediatric Use
Safety and effectiveness of RHOFADE cream have not been established
in pediatric patients below the age of 18 years.
Geriatric Use
One hundred and ninety-three subjects aged 65 years and older received
treatment with RHOFADE cream (n = 135) or vehicle (n = 58) in clinical trials.
No overall differences in safety or effectiveness were observed between
subjects ≥ 65 years of age and younger subjects, based on available data.
Clinical studies of RHOFADE cream did not include sufficient numbers of
subjects aged 65 and over to determine whether they respond differently
from younger subjects.
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Pooled Controlled Clinical Trials
Adverse Reaction

RHOFADE Cream
(N = 489)

Vehicle
(N = 483)

Application-site dermatitis

9 (2%)

0

Worsening inflammatory lesions
of rosacea

7 (1%)

1 (< 1%)

Application-site pruritus

5 (1%)

4 (1%)

Application-site erythema

5 (1%)

2 (< 1%)

Application-site pain

4 (1%)

1 (< 1%)

In the long-term (open-label) clinical trial, the rates of adverse reactions over
a one-year treatment period were as follows: worsening inflammatory lesions
of rosacea (3%), application-site dermatitis (3%), application-site pruritus (2%),
application-site pain (2%), and application-site erythema (2%). Subjects with
persistent erythema along with inflammatory lesions were allowed to use
additional therapy for the inflammatory lesions of rosacea.

DRUG INTERACTIONS
Anti-hypertensives/Cardiac Glycosides
Alpha-adrenergic agonists, as a class, may impact blood pressure. Caution
in using drugs such as beta-blockers, anti-hypertensives and/or cardiac
glycosides is advised.
Caution should also be exercised in patients receiving alpha-1 adrenergic
receptor antagonists such as in the treatment of cardiovascular disease,
benign prostatic hypertrophy, or Raynaud’s disease.

OVERDOSAGE
RHOFADE cream is not for oral use. If oral ingestion occurs, seek medical
advice. Monitor patient closely and administer appropriate supportive
measures as necessary. Accidental ingestion of topical solutions (nasal
sprays) containing imidazoline derivatives (e.g., oxymetazoline) in children has
resulted in serious adverse events requiring hospitalization, including nausea,
vomiting, lethargy, tachycardia, decreased respiration, bradycardia, hypotension,
hypertension, sedation, somnolence, mydriasis, stupor, hypothermia, drooling,
and coma. Keep RHOFADE cream out of reach of children.

RHOFADE is a registered trademark of EPI HEALTH, LLC.
Patented. U.S. Patent Numbers: U.S. 7,812,049; U.S. 8,420,688; U.S.
8,815,929; U.S. 8,883,838; U.S. 9,974,773; and U.S. 10,335,391.
Made in the U.S.A.

RHO-BSUM-1119
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GUEST EDITORIAL

Journal of Drugs in Dermatology

Virtual Exams No Substitute for
In-Person Care of Acne and Rosacea

S

ome dermatologists may be surprised to hear that the concept of teledermatology
originated 25 years ago, and has slowly increased in usage, primarily for the purpose
of providing care to those in underserved areas.1 The challenges created by the
COVID-19 pandemic has rapidly accelerated both interest and usage of telemedicine by
dermatologists, with the American Academy of Dermatology and other dedicated groups
responding quickly to provide guidance on how to integrate teledermatology into real-world
dermatology practice effectively, and hopefully with avoidance of technical, medicolegal, and
financial pitfalls.2 Despite differences in opinion on whether teledermatology is beneficial
James Q. Del Rosso DO
to the specialty, it does provide some positive aspects for patients such as decreased travel
time, faster access to care, and ability to reach underserved geographic areas. On the other
hand, there are many challenges related to completeness of the visit, quality of images, legal
considerations, individual state regulations, security issues, lack of a true sense of connection between the patient and clinician,
and conflicts in management due to patients who independently seek care from multiple clinicians simultaneously. Marked efforts
are also being made to assure proper education on coding and billing for teledermatology services.2,3
Of major importance is whether or not the tele-interaction is primary (direct between patient and clinician), secondary (between GP
and dermatologist), or tertiary (between dermatologist and consultant dermatologist), and whether it is “store and forward” (SAF)
or "real-time interactive (live)” (RTI).1,4 Live interactive teledermatology (RTI) has been correlated with higher consultative quality
and improved clinical outcomes as compared to a SAF visit, where patients upload static photos and information in advance. There
are several obvious reasons for RTI being superior in quality, an obvious one being that SAF often requires that the patient “play
doctor” and decide what is significant to show and ask about. In addition, the optimal accuracy and value of RTI depends on followup over multiple visits.4
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A thorough review of teledermatology pros and cons is beyond the scope of my discussion here and is not my objective. My objective is to stress that even in the best case scenario of teledermatology, it can never offer the same as a live in-person visit by a
patient with a clinician and their staff. Of course, this statement assumes that both options are being employed with competence
and high quality. I have heard it said on some recent webcasts on teledermatology that acne and rosacea are perfectly amenable to
telemedicine, and also that the Center for Medicare and Medicaid (CMS) deems teledermatology to be equivalent to an in-person
visit. I was not aware that CMS is to be considered as a reference for guidance on standards of care on patient and disease management. That is not the role of CMS. I agree that patients with acne and rosacea can be selectively managed at times via a telemedicine
approach, especially where travel distance is a factor. However, I suggest each clinician evaluate their comfort level regarding how
often and when you need to see a patient in person. As Nickolas Ashford and Valerie Simpson wrote, and Marvin Gaye and Tammi
Terrell so fantastically sang in 1968, “Ain’t Nothing Like the Real Thing” was true back then, and still remains true today. Be careful
to not cut corners on what you believe is the optimal way to manage your patient, which is not always the easiest way, including
in this era where telemedicine is being somewhat forced upon us. As a specialty, dermatology has put a lot of effort into emphasizing the importance of the dermatologist as the primary clinician for diagnosis and management of all skin diseases. I really do not
want to see us devalue our specialty by minimizing our importance in caring for some of our more common diseases like acne and
rosacea, and turning it over to devices, cameras, and “apps”.

James Q. Del Rosso DO
JDR Dermatology Research/Thomas Dermatology
Las Vegas, NV
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topical steroid applied to a large surface area or under
an occlusive dressing should be evaluated periodically
for evidence of HPA axis suppression by using the
urinary free cortisol and ACTH stimulation tests. If
HPA axis suppression is noted, an attempt should be
made to withdraw the drug, to reduce the frequency of
application, or to substitute a less potent steroid.
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promptly, the corticosteroid should be discontinued
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Topical corticosteroids share anti-inflammatory,
antipruritic and vasoconstrictive actions.
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The mechanism of anti-inflammatory activity of the
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Pharmacokinetics: The extent of percutaneous
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epidermal barrier, and the use of occlusive dressings.
Topical corticosteroids can be absorbed from normal
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processes in the skin increase percutaneous
absorption.
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dressings
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increase the percutaneous absorption of topical
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a valuable therapeutic adjunct for treatment of resistant
dermatoses.
(See DOSAGE AND ADMINISTRATION).
Once absorbed through the skin, topical corticosteroids
are handled through pharmacokinetic pathways
similar to systemically administered corticosteroids.
Corticosteroids are bound to plasma proteins in varying
degrees. Corticosteroids are metabolized primarily in
the liver and are then excreted by the kidneys. Some
of the topical corticosteroids and their metabolites are
also excreted into the bile.
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Topical corticosteroids are indicated for the relief
of the inflammatory and pruritic manifestations of
corticosteroid-responsive dermatoses.
CONTRAINDICATIONS:
Topical corticosteroids are contraindicated in those
patients with a history of hypersensitivity to any of
the components of the preparation.
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General: Systemic absorption of topical corticosteroids
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Conditions which augment systemic absorption
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use over large surface areas, prolonged use, and
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otherwise covered or wrapped as to be occlusive
unless directed by the physician.
4. Patients should report any signs of local adverse
reactions especially under occlusive dressing.
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Hypothalamic-pituitary-adrenal
(HPA)
axis
suppression, Cushing’s syndrome, and intracranial
hypertension have been reported in children
receiving topical corticosteroids. Manifestations
of adrenal suppression in children include linear
growth retardation, delayed weight gain, low plasma
cortisol levels, and absence of response to ACTH
stimulation. Manifestations of intracranial hypertension
include bulging fontanelles, headaches, and bilateral
papilledema.
Administration of topical corticosteroids to children
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with an effective therapeutic regimen. Chronic
corticosteroid therapy may interfere with the growth
and development of children.
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Treating Inflammation in Rosacea:
Current Options and Unmet Needs
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ABSTRACT
Rosacea is a disease resulting from dysregulation of innate, adaptive, and neurovascular immune systems. Inflammatory pathways
activated in rosacea can explain many of its signs and symptoms. Current treatments address some of these inflammatory processes,
alleviating erythema and decreasing papules and pustules. However, for the majority of patients, complete clearance of these features
is not currently achievable even with combination therapy. There is a need to address the spectrum of inflammatory processes involved
in rosacea and for more efficacious agents with the goal of providing complete clearance for patients.
J Drugs Dermatol. 2020;19(6):585-591. doi:10.36849/JDD.2020.5187

INTRODUCTION

R

osacea has been described in the medical literature for
centuries.1 Twentieth-century medical publications referred to multiple phases of rosacea, typically asserting its pathophysiology as “unknown.”2 In 2002, the National
Rosacea Society Expert Committee described the primary and
secondary features for rosacea diagnosis and classified four
presentation patterns as subtypes: erythematotelangiectatic
(ETR), papulopustular (PPR), ocular, and phymatous.3 However,
each subtype contained multiple signs and symptoms, most of
which overlapped with one or more other subtypes and did not
account for variation in individual patient presentation.4 This
led to confusion in epidemiological studies, clinical trial patient
recruitment, and the development of assessment scales conflated to measure divergent features (eg, erythema and papules/pustules) that did not necessarily respond to interventions
in parallel.4 Consequently, in 2017 a global panel of rosacea

experts updated the diagnostic criteria for rosacea based on
clinical features, termed the phenotype approach (Table 1).5,6
Many recent reviews point to advances in understanding the

Do Not pathogenesis
Copy of rosacea as prompting this shift in the description of rosacea—notably, that most cases seem attributable to
Penaltiesaberrations
Applyin the immune system.
6,7

This review discusses the underlying inflammatory nature of
rosacea, treatments that target these inflammatory processes,
and shortcomings of current therapies.
Inflammation in Rosacea
The pathophysiology of rosacea involves the innate and adaptive immune systems, as well as neurovascular dysregulation.
External and endogenous triggers initiate and aggravate various pathways in rosacea patients (Figure 1).

TABLE 1.
Diagnosis of Rosacea Based on Diagnostic, Major, and Minor Features5,6
Diagnostic features
(any 1 of the following is diagnostic)

Major features
(any 2 of the following is diagnostic)

Minor features
(non-diagnostic)

Persistent centrofacial erythema
intensified by trigger factors

Flushing/transient centrofacial erythema

Burning sensation

Granulomatous changes on the nose with or without papules or pustules

Central facial edema

Telangiectasia

Stinging sensation

Ocular manifestations
• Lid margin telangiectasia
• Blepharitis
• Keratitis/conjunctivitis/ sclerokeratitis

Dryness

Phymatous changes
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FIGURE 1. Potential contributory inflammatory pathways in rosacea.8–13
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Studies on the affected skin of rosacea patients have found elevated levels of toll-like receptor 2 (TLR2), kallikrein 5 (KLK5),
cathelicidin, LL-37, protein activated receptor 2 (PAR2), transient receptor potential (TRP) channels, IL-8, IL-1β, TNF-α,
MMP-2, MMP-9, IFN-γ, and IL17A compared with controls.10,14–16
Inflammatory cells—including Th1 and Th17 cells, mast cells,
macrophages, and neutrophils—have been identified in inflammatory infiltrates of papules and pustules, and phyma.8,13 VEGF,
CD31, and lymphatic endothelial D240 have all been found at
increased levels in rosacea skin, possibly predisposing vessels
for increased permeability, leading to erythema.14
TLR2 and PAR2 pathways both mediate recruitment of inflammatory cells and release of cytokines, chemokines, and MMPs,
resulting in inflammation and development of papules and
pustules in rosacea.12,14,15 One notable consequence of TLR2
activation is increased expression of KLK5, which cleaves cathelicidin precursor protein into active LL-37.9,14 Increased LL-37
levels result in recruitment of neutrophils in pustules, and mast
cell release of MMPs and TNF-β—which can go on to cause
fibrosis—and VEGF and TNF-α, which activate angiogenic pathways.8,16

Several members of the TRP ion channel family have been
implicated in the neuroinflammatory response to various trigger factors. These include members of the ankyloid subfamily
(TRPA1) and the vanilloid subfamily (TRPV1 and TRPV4) and are
activated by various triggers including capsaicin (Figure 1). TRP
channels are widely expressed in keratinocytes and endothelial
cells.12,15 TRP-activated channels can cause the release of neuropeptides, which can cause flushing and erythema.8,10 Several
TRP channels play a role in nociception and might be responsible for increased skin sensitivity in rosacea.12 TRP channels
are found at increased levels in the sensory neurons, vascular
cells, and immune cells in cutaneous forms of rosacea.11,15
Dysregulation of the adaptive immune response results in increased levels of CD4+ and CD8+ T cells and upregulation of
Th1 and Th17 transcriptomes. Release of chemokines that act
as neutrophil and Th17 chemoattractants promotes infiltration
of inflammatory cells and further immune activation.10
CD20+ B cells comprise 10–20% of inflammatory cells in erythematous rosacea infiltrates.17 TLR agonists can stimulate the
differentiation of B cells to plasma cells, via the cytokines IL-6
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TABLE 2.
Current Treatments for Rosacea
Indication

Topical

Systemic/Mechanical

Erythema

Brimonidine
Oxymetazoline hydrochloride

β-blockers
Vascular lasers
Intense pulsed light

Azelaic acid
Ivermectin
Metronidazole
Sodium sulfacetamide

Papules/pustules

Cyclosporine

Ocular

Subantimicrobial doxycycline
Doxycycline/minocycline/tetracycline
Low-dose oral isotretinoin
Subantimicrobial doxycycline
Doxycycline/minocycline/tetracycline

Italics indicate off-label use.

and TGF-β production, possibly resulting in fibrotic changes
seen in phymatous rosacea.10
There is evidence of crosstalk between the TLR2, PAR2, TRP, and
inflammasome mechanisms of inflammation, perpetuating a
loop of inflammatory responses and progression of features
experienced by some patients.8,13 All of these depict the complexity of the inflammatory process of rosacea.
Anti-inflammatory Treatment of Rosacea
Table 2 shows treatments currently used for rosacea.

Treatment of Papules and Pustules
Most rosacea treatments are indicated for the treatment of PPR,
with approval based on co-primary endpoints of lesion count
reduction and achieving a “clear/almost clear” grading on some
version of an Investigator’s Global Assessment (IGA). When reviewing the results presented below, it should be noted that
some IGAs included erythema and telangiectasia assessments,
thereby mixing phenotypes and confounding interpretation of
the results as these are manifestations of distinct and different
pathways. Approved treatments have demonstrated efficacy in
reducing the number of papules and pustules and should be assessed according to this phenotype. These treatments include
topical agents, as well as systemic antibiotics and subantimicrobial doxycycline, and are often used in combination.
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Treatment of Erythema
Facial erythema—both intermittent and persistent, as well as
flushing—is common in rosacea patients, and often the initial
manifestation of the disease.18

Brimonidine
and
oxymetazoline
hydrochloride
are
α-adrenoceptor agonists that constrict local vasculature,
thereby attenuating erythema. Both are approved in the US
for the topical treatment of persistent facial erythema in rosacea.19,20 These effects are temporary, with duration of effect
lasting 10–12 hours, peaking at 3–6 hours.21 Phase 3 trials
showed a 2-grade improvement in both erythema score and
self-assessment scale for brimonidine (18–31% patients) and
oxymetazoline (12–18% patients) over 12 hours,19,20 although
a 1-grade improvement (achieved in 60–70%) was considered
clinically relevant by patients.22–24
These agents may have anti-inflammatory properties: inhibiting neutrophil infiltration and oxidative burst, thereby
decreasing the release of proinflammatory cytokines.25–27 However, the clinical relevance of these mechanisms is unclear as
neither agent reduces papules/pustules, though both appear
safe to use in combination with treatments for inflammatory lesions.7,28 Long-term observational studies with these agents on
reducing progression in those presenting with erythema alone
have not been conducted.

Topical Agents
Azelaic Acid
Azelaic acid 15% gel (AzA) was approved for the topical treatment of mild-to-moderate PPR in 2003.29 Twice-daily AzA
application reduced lesion counts by 50–80%, while the number
of patients achieving clear or almost clear ranged from 56% to
69%.30,31
Studies in patients with at least mild PPR have shown decreased
levels in both cathelicidin mRNA and KLK5 mRNA after twicedaily application of AzA, and significant reductions in elevated
serine protease activity.16 AzA may inhibit NF-κB translocation
and p38 signaling, thereby reducing production of ROS and upregulation of proinflammatory cytokines such as IL-1, IL-6, and
TNFα.10,13
Ivermectin
Ivermectin 1% topical cream is approved for the treatment
of inflammatory lesions of rosacea.32 Trials in moderate-tosevere PPR resulted in 38.4% and 40.1% achieving “clear” or
“almost clear” status after 12 weeks of once-daily treatment,
respectively,33 accompanied by 76% and 75% reductions in lesion counts.33 Once-daily ivermectin was more effective than
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twice-daily metronidazole in reducing inflammatory lesions in
moderate-to-severe PPR, achieving an 83.0% reduction versus
73.7%; 84.9% and 75.4% of subjects achieved “clear” or “almost clear,” respectively.31,34
While its antiparasitic activity is known to act via glutamate-gated chloride channels not present in vertebrates,35 ivermectin’s
mode of action in vertebrates is less established. Preclinical
evidence suggests that topical ivermectin can reduce T-cell activation, proliferation, and cytokine production.36 In a study of 20
rosacea patients treated with ivermectin 1% cream once daily
for 12 weeks, significant decreases in Demodex counts and
expression of LL-37, human β-defensin 3, TNF-α, TLR4, and IL-8
were observed with 80% achieving “clear/almost clear” IGA.37
Metronidazole
Metronidazole is indicated for the treatment of inflammatory
papules and pustules of rosacea.38 Metronidazole 1% gel reduces inflammatory lesions by ~50%, with ~38% of subjects
designated “clear/almost clear” after 10 weeks of once-daily
treatment.38 In numerous clinical trials, metronidazole treatment has reduced lesion count reductions by 62–78%, with
“clear/almost clear” rates ranging from 38% to 75%.31
In three head-to-head trials, once-daily metronidazole gel 1%
versus twice-daily AzA showed similar efficacy results in median reduction in lesions and percentage of patients with a “clear/
almost clear” IGA.21,31,39

J. Tan and J.M. Jackson

Systemic Agents
Doxycycline
Subantimicrobial doxycycline is the only systemic agent currently FDA approved for the treatment of PPR. This formulation
has been demonstrated to not increase bacterial resistance; in
a 9-month study of periodontic patients receiving subantimicrobial doxycycline to control MMP levels, the change from
baseline in doxycycline-resistant flora was similar to placebo,
with no change in the microbial taxa compared with placebo or
baseline.45 Phase 3 trials “clear/almost clear” rates were 30.7%
and 14.8%, with lesion-count reductions of 11.8 and 9.5 after 16
weeks’ daily treatment with doxycycline 40 mg. In a large community-based trial, doxycycline 40 mg achieved “clear/almost
clear” rates of 75% in the per-protocol group.46 Higher doxycycline doses achieve similar rates, with head-to-head trials
showing similar efficacy in IGA and lesion-count reductions.31,47
Tetracycline, ampicillin, azithromycin, and minocycline have all
demonstrated reductions in lesion counts and IGA scores.31
The mechanism of tetracyclines in treating rosacea works via
anti-inflammatory actions separate from antimicrobial effects.
Tetracyclines downregulate cytokines IL-1β and TNF-α, reducing infiltration of neutrophils and downstream inflammatory
pathways; reduce ROS levels, which reduces damage to the
tissue matrix; inhibit MMPS, reducing activation of cathelicidin-mediated inflammation and damage to connective tissue
and capillary walls; and inhibit NO activity, which would reduce
vasodilation and further extravasation of inflammatory mediators.48,49
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Metronidazole appears to confer some anti-inflammatory activity through an effect on ROS. Lesional rosacea skin has higher
ROS activity—probably produced by infiltrating leukocytes,
neutrophils, and epidermal keratinocytes.14 Topical metronidazole reduces the production of ROS by neutrophils while
also scavenging existing ROS, thereby reducing release of
proinflammatory cytokines and minimizing tissue injury.10,40 In
addition, the gel vehicle contains niacinamide, which has been
shown to have some anti-inflammatory activities, including inhibition of leukocyte chemotaxis, lysosomal enzyme release,
lymphocytic transformation and antibody production, and
mast cell degradation.41 However, while 4% niacinamide has
been shown to clinically benefit rosacea,42 the concentration of
niacinamide in metronidazole gel is unknown and unlikely to
be this high.43
Sodium Sulfacetamide/Sulfur
Sodium sulfacetamide 10% combined with sulfur 5% has been
used off-label for >20 years to treat rosacea. Sulfacetamide
blocks the synthesis of folic acid and is a competitive inhibitor
of para-aminobenzoic acid, thereby inhibiting bacterial growth.
Sulfur is a keratolytic with antibacterial, antifungal, and antiparasitic effects.44 The anti-inflammatory nature of sodium
sulfacetamide/sulfur has not been investigated.

In preclinical studies, subantimicrobial doxycycline was shown
to directly inhibit MMP gene expression and activity and indirectly inhibit KLK5 activity, resulting in decreased LL-37.50
A clinical study has supported the reduced expression and
protein levels of KLK5, MMPs, and cathelicidin levels after treatment.50,51
Minocycline
While only used off-label, extended-release minocycline 45 mg
was shown to significantly reduce lesion counts and IGA in PPR
after 12 weeks’ daily treatment.52 In a head-to-head comparison
of subantimicrobial doxycycline 40 mg and minocycline IR 100
mg over 16 weeks, mean reductions in lesion counts were similar (13 vs 14, respectively). Interestingly, “clear/all clear” rates
were significantly higher with minocycline 100 mg than doxycycline 40 mg (60% vs 18%; P<0.001).21,53
Isotretinoin
Low-dose isotretinoin (0.25–0.3 mg/kg/day) has been shown to
reduce papule and pustule counts, including in severe rosacea
patients, with 24–57.7% of patients achieving remission.54,55 Systemic isotretinoin has been also been used for the treatment of
mild rhinophyma, due to its ability to shrink sebaceous glands.
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However, these effects diminish when treatment is discontinued.56
Combination Therapy
Most post-approval subantimicrobial doxycycline trials have
been in combination with topicals, typically compared with
topical therapy alone. Combination with topical AzA achieved
“clear/almost clear” rates of 78%, while rates for combination
with metronidazole were 72%.31,57 A large community-based
trial assessing subantimicrobial doxycycline as add-on therapy
to topical treatment demonstrated 75.7% achieving “clear/
almost clear.”58 Lesion reductions ranged from 9.4 to 15.6 with
combination therapy.31
Combined topical ivermectin and oral subantimicrobial doxycycline significantly reduced the number of lesions after 12
weeks versus ivermectin alone. Unlike most trials, this study
enrolled only subjects with severe PPR (20–70 lesions; IGA=4),
with 11.9% achieving “clear” at study endpoint with combination therapy versus 5.1% with ivermectin alone.59
In mild to severe PPR, AzA combined with oral minocycline
extended-release 45 mg resulted in 60% of subjects achieving
“clear/almost clear” after 12 weeks, versus 57% with minocycline alone.52

J. Tan and J.M. Jackson

clearance of papules/pustules is inconsistent, even among patients using combination therapy. Treatments with higher levels
of efficacy for all manifestations of the disease are needed.
With better understanding of the inflammatory pathways, new
treatments designed to target these pathways may increase
efficacy. Ideally, medications should have anti-inflammatory
effects that address not just papules/pustules but also inflammatory pathways leading to erythema and phyma, without
adversely affecting the microbiome or endocrine systems.
While the tetracycline class are known to have multiple antiinflammatory modes of action that benefit rosacea patients,
these need to be utilized in non-antibiotic dosages and formulations to avoid selecting for resistance. To address management
over the long-term duration of rosacea, oral anti-inflammatory
therapies without antibiotic activity would be welcome.
Finally, medications that provide longer-term control and possible disease modification or remission capabilities would be an
important advance in rosacea management. Patient outcomes
would benefit from ongoing, longitudinal analyses of the effect
of different treatment regimens on the inflammatory pathways
of rosacea to determine how best to use current agents and
incorporate new agents into treatment paradigms.
What’s Coming

investigative treatments in development are topical and
Do Not Most
Copy
directed at treatment of erythema, papules/pustules, or both.
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Future Needs in the Treatment of Rosacea
The inflammatory pathways underlying rosacea are becoming increasingly elucidated. What remains unknown is the
mechanism of progression of these pathways, and how they
can result in papules/pustules and/or phyma in some patients
but not others. Long-term studies examining inflammatory
pathways in rosacea patients would help our understanding
of this disease and may uncover predictors of these features.
From a treatment perspective, it would be useful to determine
whether early treatment of erythematous rosacea could halt or
attenuate rosacea progression.
Awareness of rosacea’s impact on quality of life (QoL) has increased over the past decade, with most trials including QoL
assessments, and clinicians recognizing the adverse impact of
rosacea on social and work lives. Pooled analysis of “clear”
versus “almost clear” outcomes demonstrated that “clear” is
significantly more clinically meaningful to patients.60 According to the global ROSacea COnsensus group panel, achieving
clear skin should be a primary treatment objective to minimize
impact on patients’ QoL, maximize time to disease relapse,
and optimize patient satisfaction with treatment.61 While available rosacea treatments can improve erythema and/or papules
and pustules, unmet clinical needs persist.
Current medical treatments for facial erythema have temporary effects (dissipating over 10–12 hours), and complete

zoyl peroxide cream (S5G4T-1) have both reported achieving
co-primary endpoints in Phase 3 trials for moderate-to-severe
PPR,62,63 while an antimicrobial peptide gel (Omiganan) has
yet to report its Phase 3 findings. In addition to several topical
agents such as the proteasome inhibitor ACCU-D1, oral minocycline (DFD-29) and rifaximin, and the biologics B244 and
secukinumab have all completed Phase 2 trials in PPR. Cyclosporine A is being tested in ocular rosacea. Interestingly, these
trials have all enrolled patients with moderate-to-severe rosacea, in line with the demand to identify better treatments for
severe rosacea.

CONCLUSION
Rosacea is an inflammatory condition, with multiple treatments
available exhibiting diverse anti-inflammatory modes of action
and efficacy. While extant therapies have demonstrated efficacy
in reducing erythema and inflammatory lesions, there are no
regimens available that provide long-term relief of erythema or
high rates of complete clearance of papules/pustules, or that
reduce the risk of progression to phyma.
The need remains for more efficacious rosacea treatments that
can address the inflammation underlying most features of rosacea and offer patients the potential for complete clearance.
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ABSTRACT
Background: Acne vulgaris is the most common dermatological disorder. Pediatric acne may be a manifestation of the underlying
pathology and can occur in the first weeks, months, or years of life. Acne in childhood can be categorized by age and pubertal status.
Objective: An expert panel of pediatric dermatologists and dermatologists developed a consensus paper on neonatal through preadolescent acne, providing information on differential diagnosis, prevention, treatment, and maintenance of the condition.
Methods: A systematic literature review explored present clinical guidelines, treatment options, and therapeutic approaches addressing neonatal through preadolescent acne. The information from the literature searches was used together with the panel’s expert
opinion and experience to adopt consensus statements following established standards.
Results: The panel members reached unanimous consensus on seven statements addressing the various age categories of pediatric
acne: neonatal acne: birth to ≤ 8 weeks; infantile acne: 8 weeks to ≤1 year; mid-childhood acne: 1 year to <7 years; preadolescent acne:
≥7 to 12 years; adolescent acne: ≥12 to 19 years or after menarche for girls. Health care providers treating children need to pay more
attention to pediatric acne and should monitor the risk of endocrine-associated abnormalities, especially in mild-childhood acne. When
prescribing acne treatment, newer medications approved for use in children older than nine years of age may offer a suitable option.
Conclusion: The differential diagnosis of pediatric acne, as well as its treatment and maintenance, requires much more attention and
consideration from health care providers treating children.
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INTRODUCTION

A

cne vulgaris, the most common dermatological
disorder, can occur in the first weeks, months, or years
of life.1-3 Pediatric acne can be categorized by age and
pubertal status. Acne flares may precede other signs of pubertal
maturation.3
Psychological and emotional distress due to acne vulgaris,
including poor self-esteem, social anxiety, depression, and
suicidal ideation, have been reported in various studies.4,5
Acne vulgaris is a complex multifactorial disease and its
pathophysiology is incompletely elucidated.1 The pathogenesis
of pediatric acne appears to be similar to acne at all ages,

although the approach to treatment may differ due to the state
of skin maturity and variable safety and efficacy of treatments
in different age groups.3 The presence of acne in childhood may
be a manifestation of underlying pathology.3 Workup is to be
based on age and physical findings, including morphology and
distribution of acne lesions and physical condition in relation
to age.3
An impaired skin barrier function in acne has been reported.6-9 A
compromised barrier may influence other functional properties,
including elevated sebum secretion, enlarged sebaceous
glands, and the presence of subclinical inflammation.6-9 Also,
ultrastructural properties are altered; for instance, filaggrin
expression is enhanced and there may be a reduction of free
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fatty acids, linoleic acid, free sphingosine, and total ceramides.8,9
In principle, all topical acne therapies approved for use in
adolescents can also be considered for off-label use in infants;
however, tolerability and the status of skin barrier maturity and
risk of systemic toxicity should be taken into account, especially
in children under the age of 2 years.10
A consensus paper was developed on neonatal through
preadolescent acne that has provided information on the
assessment and treatment of pediatric acne.
Scope
The current consensus paper explores challenges and current
treatment approaches in neonatal through preadolescent acne.
The statements and recommendations given are intended
for pediatric dermatologists, dermatologists, and pediatric
healthcare providers treating patients with neonatal through
preadolescent acne. Other acne conditions that differ from
pediatric acne are outside the scope of this publication.

METHODS
Literature Review
A literature review explored present clinical guidelines,
treatment options, and therapeutic approaches addressing
neonatal through preadolescent acne. For this purpose,
searches were made in PubMed and on Google Scholar, on 10–
12 May 2019, for English-language literature (2009–2019) using
the following terms:

L.A. Schachner, L. Eichenfield, A. Andriessen, et al

peroxide, bacterial resistance, isotretinoin, hormonal therapy,
preadolescent acne guidelines, preadolescent acne algorithm,
pediatric or preadolescent acne consensus recommendations.
The selected publications were manually reviewed for additional
resources.
The searches yielded 47 papers deemed clinically relevant to
pediatric acne. After exclusion of duplicates and papers not
relevant to neonatal through preadolescent acne, 32 papers
were included (Figure 1). Of the selected papers, there were two
guidelines11,12 addressing neonatal through preadolescent acne,
ten reviews that included one systematic review, and consensus
recommendations for pediatric acne (Table 1).3 Twelve clinical
trials were selected, of which four publications included two
randomized controlled trials (RCT) (Table 2).
Role of the Panel
The expert panel of pediatric dermatologists and dermatologists
who commonly treat pediatric acne convened for a one-day
meeting (June 11, 2019; Austin, TX), to define statements on
neonatal through preadolescent acne and its treatment. For
this purpose, selected information from the literature searches,
coupled with expert opinion and experience of the panel, was
used to adopt statements. The consensus process consisted of a
modified Delphy technique.12
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discussion; consensus required a minimum of 87.5% (7 of the 8
physicians who voted) agreement.

Acne vulgaris, acne pathogenesis, preadolescent acne, neonatal
acne, mid-childhood acne, pediatric acne, preadolescent acne
treatment, combination acne therapy, retinoids, benzoyl

During the meeting, the consensus statements were assessed
systematically and refined further following established
standards.13

FIGURE 1. Results: literature searches on pediatric acne. Excluded were: Duplications, in case of an update on a review article the latest version
was used; Poor quality. Clinical studies (Clin studies), Systematic literature (Syst lit), Retrospective study (RS), Randomized controlled trial (RCT),
Clinical evaluation (CE), Laboratory studies (LS).
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TABLE 1.
Guidelines and Review Articles
Reference

Type

Thiboutot D, Gollnick H, Bettoli V, et al; J Am Acad Dermatol. 2009;60(suppl 5):S1–S50.

Guideline update

Zaenglein AL. J Am Acad Dermatol. 2015 http://dx.doi.org/10.1016/j.jaad.2015.12.037

Guideline

Eichenfield LF, Krakowski AC, Piggott C, et al. Pediatrics. 2013;131(Suppl 3):S163-86. PMID: 23637225.

Systematic review,
Evidence-based
recommendations

Eichenfield LF, Fowler JF, Fried RG, et al. Semin Cutan Med Surg. 2010;29(2 Suppl 1):13-6. PMID: 20610309.

Review*

Friedlander SF, Eichenfield LF, Fowler JF, et al. Semin Cutan Med Surg. 2010;29(2 Suppl 1):2-4. PMID: 20610306

Review*

Piggott CDS, Eichenfield LF, Lucky AW. Acne in children. In: Shalita AR, Del Rosso JQ, Webster GF, eds. Acne Vulgaris.
New York, NY: Informa Healthcare; 2011:182–197.

Review

Yan AC, Baldwin HE, Eichenfield LF, et al. Semin Cutan Med Surg. 2011;30(3 Suppl):S16-21. PMID: 21943563.

Review^

Mancini AJ, Baldwin HE, Eichenfield LF, et al. Semin Cutan Med Surg. 2011;30(3 Suppl):S2-5. PMID: 21943564.

Review^

Friedlander SF, Baldwin HE, Mancini AJ, et al. Semin Cutan Med Surg. 2011;30(3 Suppl):S6-11. PMID: 21943566.

Review^

Eichenfield LF, Mancini AJ, Yan AC, et al. Semin Cutan Med Surg. 2011;30(3 Suppl):S22. PMID: 21943565.

Review^

Eichenfield LF. Semin Cutan Med Surg. 2011; 30(3 Suppl):S1. PMID: 21943561.

Review^

Eichenfield LF, Del Rosso JQ, Mancini AJ, et al. J Drugs Dermatol. 2015;14(3):263-72. PMID: 25738848.

Review

Two Guidelines and nine reviews, published in the same supplement
*^

TABLE 2.
Clinical Trials
Reference

Type

Eichenfield LF, Wortzman M. Pediatr Dermatol. 2009;26(3):257-61. PMID: 19706084.

RCT

Eichenfield LF, Jarratt M, Schlessinger J, et al. J Drugs Dermatol. 2010;9(6):639-46.

Do Not Copy
Gold LS, Cruz A, Eichenfield L, et al. Cutis. 2010;85(2):94-104. PMID: 20349684.
Penalties Apply
Fleischer AB, Shalita A, Eichenfield LF, et al. J Drugs Dermatol. 2010;9(1):33-40. PMID: 20120423.

2 RCTs in 1 publication

Eichenfield LF, Matiz C, Funk A, Dill SW. Pediatrics. 2010;125(6):e1316-23. PMID: 20498178.

RCT

Eichenfield LF, Alió Sáenz AB. J Drugs Dermatol. 2011;10(12):1382-96. PMID: 22134562.

RCT

Eichenfield LF, Krakowski AC. J Drugs Dermatol. 2012;11(7):818-24. PMID: 22777222.

RCT

Eichenfield LF, Hebert AA, Schachner L, et al. Pediatr Dermatol. 2012;29(5):598-604. PMID: 22712470

RCT

Del Rosso JQ, Kircik L, Gallagher CJ. J Clin Aesthet Dermatol. 2015;8:31-37.

2 RCTs in 1 publication

Eichenfield LF, Lain T, Frankel EH, et al. J Drugs Dermatol. 2016;5(8):962-9. PMID: 27537997.

RCT

Eichenfield LF, Gold LS, Nahm WK, et al. J Drugs Dermatol. 2016; 5(12):1496-15027. PMID: 28095573

2 RCTs in 1 publication

Moore A, Green LJ, Bruce S, et al. J Drugs Dermatol. 2018;17(9):987-996.

2 RCTs in 1 publication

RCT
RCT

Twelve publications, of which four publications included two randomized controlled trials (RCT)

Statements Defined by the Panel
The panel members reached unanimous consensus on all seven
statements.
Statement 1: Pediatric acne can be categorized by age: neonatal
acne: birth to ≤8 weeks; infantile acne: 8 weeks to ≤1 year; midchildhood acne: 1 year to <7 years; preadolescent acne: ≥7 to
12 years; adolescent acne: ≥12 to 19 years or after menarche for
girls.
Neonatal Acne
Neonatal acne is estimated to affect 20% of newborns (0–8
weeks of life) and presents more frequently in boys than girls
(ratio of 5:1).3 This type of acne usually presents with small

erythematous papules and pustules on the face, rarely with
comedonal lesions (Figure 2).3,12 There are other eruptions that
should be considered in the differential diagnosis, including
bacterial folliculitis, secondary syphilis, herpes simplex virus,
and varicella-zoster virus.3,15,16

FIGURE 2. Papular and comedonal lesions in neonatal acne. (Courtesy
of Lawrence Schachner MD)
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Other eruptions that should be considered in the differential
diagnosis include transient neonatal pustular melanosis,
erythema toxicum neonatorum, eosinophilic pustular folliculitis,
sebaceous gland hyperplasia, congenital adrenal hyperplasia, or
other endocrinopathies.16,17 Maternal medications should also be
checked; for instance, lithium, phenytoin, and corticosteroids.16,17
Neonatal acne can be misdiagnosed for neonatal cephalic
pustulosis, which presents in the first month of life and is caused
by colonization of Malassezia yeasts.15,16 This condition presents
with monomorphic red papules or pustules on the face and neck
without comedones.15,16
If there is significant neonatal acne present together with signs
of sexual precocity, virilization, or growth abnormalities, there
may be an underlying endocrinologic disease, tumor, or other
gonadal/ovarian pathology should be elevated.3 These patients
require a work-up and a referral to a pediatric endocrinologist.3
Neonatal acne typically resolves over a few months without
scarring.3 For more involved cases, off-label topical therapies
may be considered.3,14,16,17
Infantile Acne
Infantile acne may occur in the age group of 8 weeks to ≤1
year old.3 This category of acne occurs more often in boys,
and most children are otherwise healthy. Rarely, infantile acne
can be a sign of an endocrine abnormality.3,16,17 If history or
physical exam is concerning for hormonal dysfunction, then
laboratory investigation or endocrinology referral should be
considered.3,16,17

L.A. Schachner, L. Eichenfield, A. Andriessen, et al

TABLE 3.
A Guide For Evaluation When Hyperandrogenism is Suspected
Examination
Bone Age:
X-ray L hand and wrist

Results
• Accelerated with Androgen Excess
• Delayed in Cushing’s syndrome

Growth Chart:

• Height crossing percentiles
upward in androgen excess
• Weight crossing percentiles
upward and height flattended
in Cushing’s syndrome

Hormone Levels:
• DHEA(s)
• Testosterone
• Cortisol
• 17α hydroxyprogesterone
• Androstenedione
• LH/FSH
• Prolactin

• High levels of androgens such as
free testosterone and DHEA(s) in
tumors and PCOS
• High levels of 17-α hydroxyprogesterone in CAH

Underlying Conditions:

• Cushing’s syndrome
• Congenital adrenal hyperplasia
• Premature adrenarche
• PCOS
• Gonadal tumors
• Adrenal tumors
• Ovarian tumors
• True precocious puberty

Dehydroepiandrosterone sulfate (DHEA(s); luteinizing hormone (LH);
follicle-stimulating hormone (FSH); Polycystic ovary syndrome (PCOS)
Eichenfield, LF, et al. Pediatrics. 2013;131;S1633
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Infantile acne can also predispose an individual to more severe
forms of adolescent acne.3 This type of acne shows an increased
sebum production and presents more like classic acne with
comedones, papules, pustules, and rare nodules on the cheeks
and chin, with less involvement on the chest and back (Figure
3.)16-19 The condition may last for 6–12 months or more, usually
resolving by 2 years of age.16 Most infantile acne is self-limited;
however, more involved cases benefit from treatment aimed to
reduce scarring.3

FIGURE 3. Comedonal and inflammatory papules in Infantile acne.
(Courtesy of Lawrence Schachner MD)

Mid-Childhood Acne
Mid-childhood acne may occur at 1 year to <7 years of age.
This rare condition is most likely due to an underlying
hormonal abnormality.3,17 According to the panel members,
hyperandrogenism-based acne is frequently overlooked by
pediatricians.
A child who presents with mid-childhood/prepubertal acne
should be evaluated for bone age, growth chart measurements,
and hormonal levels such as androgen levels, which from ages
1–7(8) years should be low and stable (Table 3).17-19 A workup
evaluating hormonal abnormalities such as adrenal, gonadal
pathology, and androgen-secreting tumors is warranted.3,18 To
ensure completeness of examination, a referral to a pediatric
endocrinologist is recommended.3
Hormonal therapy is considered in cases of endocrine
abnormalities.3,17,19 In the absence of hormonal abnormalities,
topical therapies are usually effective for mild to moderate
cases.3 Oral antibiotics may be used for moderate to severe
cases, including off-label azithromycin or erythromycin.
Tetracyclines are not an approved option in children <8 years
of age.3
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TABLE 4.
Pediatric Acne: Type, Age of Onset, and Presentation
Acne type

Age of Onset

Presentation

Neonatal acne

Birth to ≤8 weeks

Small erythematous papules, rarely comedonal and/or inflammatory lesions.

Infantile acne

8 weeks to ≤1 year

Comedones, papules, pustules and rare nodules on the cheeks, chin; much
less on the chest and back.

Mid-childhood acne

1 year to <7 years

Comedones, papules, pustules and nodules.

Preadolescent acne

≥7 to 12 years

Comedones in the 'T-zone', covering the central forehead or on the central
part of the face, e.g., the brow, nose, and lips.

Adapted from Eichenfield LF, et al. Pediatrics. 2013;131(Suppl 3):S163-86.

Preadolescent acne
Preadolescent acne occurs at 7–12 years of age, or up to
menarche for females.3 Acne can be the first sign of puberty
and is common in this age group.3,17,19 This type of acne often
presents as comedones in the 'T-zone', covering the central
forehead or on the central part of the face, eg, the brow, nose,
lips, and even ears.3
Medical history and physical examinations are required; if
there are signs of androgen excess, polycystic ovary syndrome
(PCOS), or other systemic abnormalities, additional work-up is
needed.3,18 Factors that may be related to the onset of PCOS
in the pediatric population include children who are: smaller
for their gestational age, those with low birth weight, and
those with precocious pubarche.18 According to the panel, it is
important to follow girls in these groups especially; however, it
can be a difficult diagnosis as it is necessary to differentiate the
normal changes of puberty from those of a hyperandrogenismbased condition (Table 4).18

It is important to understand that patients’ concerns with their
acne may differ from parental concerns.3 Early recognition
and prompt initiation of therapy are important to prevent the
sequelae of emotional distress and severe facial scarring due to
preadolescent acne.3,20
Statement 3: Factors involved in the pathophysiology of acne
may include changes in the hormonal milieu, sebaceous gland
hyperactivity, alterations in the skin microbiome, follicular
keratinization, proliferation of C. acnes, inflammation, and
genetic factors.
Hormonal changes are the driving mechanism triggering
increased sebum formation and proliferation of Cutibacterium
acnes (C. acnes), which in turn decreases skin microbial
diversity.6,7 Due to its metabolic features, C. acnes is able to
colonize the lipid‐rich sebaceous follicles, thereby playing a
role in maintaining the equilibrium of the skin’s microbiome.
However, the contribution of C. acnes to acne development
remains unclear.6
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Statement 2: Preadolescent acne (7–12 years) is an increasingly
common multifactorial, inflammatory skin disease that can lead
to physical and psychological scarring.
Preadolescent acne has become more common; however, only
a few epidemiological studies have been conducted in this
population.19-21 A retrospective study on preadolescent acne
prevalence collected medical records from all children aged 7 to
12 years attending an elementary school in Korea.21 Evaluation
by two dermatologists twice yearly, for two years, revealed
that of the 148 children with acne, one (0.7%) was 8 years old,
three (2.0%) were 9 years old, nine (6.1%) were 10 years old, 28
(18.9%) were 11 years old, and 81 (54.7%) were 12 years old. The
ages of 26 (17.6%) children with acne were not specified.21
Patients with preadolescent acne may experience psychological
stress due to unfavorable perceived changes of appearance.
Studies on the emotional impact on acne on young pediatric
patients are lacking.20 Those studies that were conducted on
adolescents with acne showed an increased social impairment;
even mental health problems were attributed to acne.4,5

Androgens such as testosterone and dihydrotestosterone
(DHT), implicated in acne pathogenesis, are important for
regulating sebum production.19-22 Acne-prone individuals have
larger sized sebaceous glands that are stimulated at the time of
puberty.9 Follicular hyperkeratinization also plays a role in the
development of acne;9,22 however, an ongoing debate continues
as to whether hyperkeratinization of the follicular duct precedes
the influx of inflammatory cells or vice versa.
Although the pathology of acne is not completely elucidated,
a pattern of innate inflammation is considered the starting
point.6-9 Inflammation is thought to be triggered by direct and
indirect multifactorial, complex, and interrelated mechanisms,
including the generation of chemotactic and pro-inflammatory
factors, which in turn stimulate inflammatory mediators.6,7,8
The early cascades of the inflammatory response progress
into inflammatory patterns, which are involved in acne lesion
formation up to and including scar formation in some patients.9
The panel members debated that inflammation may be less at
the forefront of preadolescent acne; instead, they suggested
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that changes in the hormonal milieu seem more important,
including elevated insulin and IGF-1, while increasing androgen
levels influence sebaceous hypersecretion and follicular
hyperkeratinization.7,9,22
Statement 4: As pediatric acne may be a manifestation of
underlying local and/or systemic pathology, a work-up, should
be based on age and physical findings, including type and
distribution of acne lesions and physical condition.
The presentation of the different types of pediatric acne was
discussed earlier in this review. Regarding evaluation of the
conditions, for neonatal and infantile acne, especially if it is
significant, a check for signs of sexual precocity, virilization, or
growth abnormalities, a work-up and a referral to a pediatric
endocrinologist are warranted.3 Mid-childhood acne is very
uncommon; therefore, an endocrinologic workup for causes
of hyperandrogenism is recommended as a routine measure.3
On the other hand, preadolescent acne is common; a workup beyond history and physical examination is generally
unnecessary unless there are signs of androgen excess, PCOS,
or other systemic abnormalities.3

L.A. Schachner, L. Eichenfield, A. Andriessen, et al

Controversy exists on the use of oral isotretinoin for pediatric
patients with acne; monitoring for associated common and
uncommon side effects, including but not limited to inflammatory
bowel diseases, bone deformities, and depression/suicidal
ideation, is important.
Healthy adult male patients with acne, with normal baseline
lipid panel and liver function test results, should be tested after
two months of isotretinoin therapy.27 If findings are normal, no
further testing is needed; routine complete blood count is not
recommended.27 Females need monthly monitoring, along with
pregnancy tests.

TABLE 5.
FDA Approved Pediatric Acne Treatment
Route

Active
Retinoid:
Tretinoin
Antibiotic:
Erythromycin

Statement 5: The pediatric population may require welltolerated and easy-to-use products to simplify treatment, ensure
safety, and optimize adherence to treatment.

Age indication
Some ≥10 years
Most ≥12 years

Clindamycin

Pediatric use:
No specific age
≥12 years

Anti-inflammatory:
Dapsone

≥12 years

Fixed combination
Topical
Do Not Copy
BP + antibiotic:
Treatment of uncomplicated preadolescent acne is similar to
+ Erythromycin
Penalties ApplyBP
that of acne in older age groups. Treatment recommendations
BP + Clindamycin

≥12 years
≥12 years

Fixed combination
BP + retinoid:
BP + Tretinoin

≥12 years

Fixed combination
Retinoid + antibiotic:
Tretinoin + Clindamycin

≥12 years

3

3

for mild pediatric acne may start with topical benzoyl peroxide
(BP) or a low strength topical retinoid. Other options are topical
fixed combination therapy such as BP plus antibiotic, BP plus
retinoid, or a combination of BP, antibiotic, and retinoid.3 A
further option is topical dapsone, which may be considered as a
single therapy and is approved for moderate to severe acne in
adolescents and adults.3
Pediatric treatment recommendations3 for moderate acne
may start with topical fixed combination therapy as described
for mild conditions.3 Another option may be an oral antibiotic
combined with topical retinoid plus BP.3 If the response to
therapy is inadequate, the type and or formulation of the topical
treatment may be changed.3 For females, hormonal therapy
may be another consideration.3,11,12,23

For severe pediatric acne, fixed combination topical treatment
may be combined with an oral antibiotic.3 If the response to
treatment is inadequate, the oral antibiotic may be changed or
oral isotretinoin may be given; for females, hormonal therapy
may be considered.3
The panel stated it is important to note that most of the acne
prescription treatments used in children younger than 12 years
of age are considered off-label (Table 5).14

Antibiotic:
Erythromycin

Oral

Azithromycin
Sarecycline

Pediatric use:
No specific age
≥8 years
≥8 years
≥12 years
≥2 months
Pediatric use:
No specific age
Pediatric use:
No specific age
≥6 months
≥9 years

Retinoid:
Isotretinoin

≥12 years

Tetracycline
Doxycycline
Minocycline
Trimethoprim-sulfamethoxazole
Amoxicillin
Chephalexin

Drugs@FDA: FDA Approved Drug Products
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm
Sarecycline, FDA approved in October 201834 for non-nodular moderate-tosevere acne, is a new tetracycline class, narrow antibacterial spectrum
oral antibiotic, that targets C. acnes, S. epidermidis, and S. aureus.
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Studies in older age groups have shown that acne-affected
skin may be prone to irritation, frequently resulting from acne
treatment.9,10 Moreover, systemic and topical medications, such
as retinoids, antibiotics, and benzoyl peroxide, are associated
with skin barrier alteration, causing irritation and dry skin
conditions.23 These unwanted effects can reduce adherence
to treatment and lower therapeutic outcomes.23,24 Over-thecounter, non‐comedogenic cleansers and moisturizers have
been successfully used to reduce skin irritation;25 however,
studies on acne and skin irritation in the pediatric population
are limited.
When prescribing topical acne treatments, the panel shared that
providers should take into account that some cleansers may
irritate the skin, possibly leading to acne exacerbation. In fact,
the skin of young children is especially vulnerable when taking
into account that at birth a neonate’s skin barrier function is not
fully mature and the skin pH is elevated.26 Over a period of about
three years, the skin barrier function gradually develops, while
skin surface pH becomes more acidic eventually ending up in
the physiological range of 5.5–6.0.26
Consequently, daily skincare recommendations should include
moisturizers and cleansers with a near-physiological pH, which
can improve skin barrier function and acidify the stratum
corneum pH. In fact, these moisturizers and cleansers should be
an integral part of an effective treatment regimen.

L.A. Schachner, L. Eichenfield, A. Andriessen, et al

fixed combination regimens are currently available.
Systemic antibiotics may be used for moderate to severe acne,
but only for 3-4 months, if possible.27 Benzoyl peroxide should
be used together with topical or systemic antibiotics to limit the
potential for resistance development.28,29,31,32
Although oral erythromycin and azithromycin can be effective in
treating acne, their use should be limited to those patients who
cannot use tetracyclines (ie, children under eight years of age).28
In general, erythromycin use should be restricted due to its high
risk of bacterial resistance.28,29,31,32
Concomitant topical therapy with BP or a retinoid should be
used with systemic antibiotics. Also, this combination (topical
therapy with BP and/or a retinoid) can be used for maintenance
after the completion of systemic antibiotic therapy.3,11,28 Topical
dapsone 5% gel twice daily may also be used in combination
with oral antibiotic treatment or as maintenance.33
Narrow antibacterial spectrum antibiotics may have advantages
over broad-spectrum antibiotics. Sarecycline, a narrow
antibacterial spectrum oral antibiotic, was approved by the FDA
in October 2018, for non-nodular moderate-to-severe acne.34
This new tetracycline-class targets cutaneous C. acnes, S.
epidermidis, and S. aureus and has been shown in clinical trials
to be effective and safe for acne treatment in children aged nine
years and older.35-37
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Other measures to consider to improve adherence to
treatment
in children with acne are the use of a simple once-a-day
treatment regime and, in case of oral medication, use of a liquid
form for easy administration.3
Statement 6: The principles of antibiotic stewardship in acne
treatment may include using narrow-spectrum antibiotics,
avoiding antibiotic monotherapy, and limiting the duration of
antibiotic therapy.
Rapidly evolving bacterial resistance against various antibiotics
makes it necessary to limit antibiotic use across all medical
specialties, including dermatology.28,29 C. acnes resistance
has been studied worldwide.28-30 Resistant C. acnes has been
found on the skin of untreated contacts of patients with acne
prescribed antibiotics.31,32 Resistant strains of P. acnes are
reported to cause severe infections; even after discontinuation
of therapy, resistance may persist.31,32
For this reason, the guidelines issued by the Global Alliance to
Improve Outcomes in Acne advise against using antibiotics as
monotherapy (topical or oral) for longer than three months.11
Dreno and colleagues27 recommended against the use of
antibiotic monotherapy, topical or oral, since clinically superior

There are several agents in clinical development that offer
other strategies to help limit the need for prolonged systemic
antibiotic use. Topical minocycline 4% foam has recently been
approved. Also, several studies have investigated the clinical
application of prebiotics and probiotic topical formulations with
positive results on the reduction of acne.
Statement 7: There is still a considerable need for pediatric acne
education for pediatric health care providers and their patients.
According to the panel, the pathogenesis, clinical manifestations,
diagnosis, and differential diagnosis of pediatric acne require
much more attention and consideration from health care
providers treating children. In fact, the panel advised that
providers should be particularly attentive to mild-childhood
acne, those children whose acne onset occurs one year to seven
years of age. In these patients, providers should monitor the risk
of endocrine-associated abnormalities.3
An understanding of new insights into acne pathophysiology,
and the availability of new agents, may help improve treatment
outcomes. The panel recommended all topical therapies used
in adolescents might also be used off-label in infants; however,
care should be taken when using washes and scrubs as these

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

599
Journal of Drugs in Dermatology
June 2020 • Volume 19 • Issue 6

L.A. Schachner, L. Eichenfield, A. Andriessen, et al

may irritate the skin, especially in young children.
When prescribing acne treatment, physicians need to be aware
the community standard for treating childhood acne includes
using non-FDA-approved therapy (off-label).14 Therefore, health
care providers may be limited in their choices for their pediatric
acne patients; however, newer medications are available, such
as topical BP + adapalene 0.3%, topical minocycline, and oral
sarecycline,35-37 which are FDA–approved for use in children
older than nine years. Additionally, providers should provide
both patients and their parents with reasonable expectations
about the time for improvements.3 Furthermore, to increase
adherence, it is crucial for parents and children to have a
basic understanding of how prescribed agents work to control
acne.3 This is the responsibility of the medical team, including
providers, nurses, and pharmacists. Parents should always
leave the consultation room with a detailed written acne
treatment plan.

Pediatric acne can be categorized by age and pubertal status.
The condition requires more attention from healthcare
providers treating children with regards to differential diagnosis,
treatment, and maintenance. Not all medications in use for acne
treatment are approved for use in children younger than nine
years of age. Newer medications approved for those of nine
years of age and older may offer a suitable option for children
with this type of acne.
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ABSTRACT
Background: Acne vulgaris affects approximately 85% of adolescents. Topical tazarotene is efficacious and safe for acne treatment but
irritation limits its use. The objective was to evaluate efficacy, safety, and tolerability of a new tazarotene 0.045% lotion formulation in
patients aged 10-13 and 14-17 years with moderate-to-severe acne.
Methods: In two phase 3, double-blind, vehicle-controlled 12-week studies, patients with moderate-to-severe acne (N=1,614) were
randomized (1:1) to receive tazarotene 0.045% lotion or vehicle once-daily. Efficacy assessments included changes from baseline in
inflammatory/noninflammatory lesions and treatment success (≥2-grade reduction in Evaluator's Global Severity Score [EGSS] and a
clear/almost clear score). Quality of life (QoL) and adverse events (AEs) were also assessed.
Results: Patients aged 10-13 years (n=136) and 14-17 years (n=548) were pooled. At week 12, mean percent reductions in inflammatory and noninflammatory lesion counts were significantly greater with tazarotene versus vehicle in both age groups (least-squares mean
inflammatory 10-13 years: -55.6 vs -37.0%; 14-17 years: -53.3 vs -41.2%; noninflammatory 10-13 years: -47.7 vs -28.2%; 14-17 years:
-52.7 vs -32.9%; P<0.01 all). More patients achieved treatment success with tazarotene versus vehicle in both age groups (P<0.05,
both). There were no significant differences between tazarotene-treated age groups in lesion counts or treatment success. Acne-QoL
scores at week 12 in both age groups were numerically improved in most domains with tazarotene 0.045% lotion versus vehicle. Most
treatment-emergent AEs with tazarotene or vehicle were of mild or moderate severity in both age groups.
Conclusions: Tazarotene 0.045% lotion was efficacious and well tolerated in pediatric patients with moderate-to-severe acne.
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INTRODUCTION

A

cne is one of the most common skin diseases particularly in adolescence, affecting approximately 85%
of adolescents and young adults.2 Additionally, acne
is increasingly occurring earlier in life, with a younger age associated with greater symptom severity.3 Acne occurs in adolescence due to increases in androgen levels in puberty, which
lead to increased sebum production and follicular occlusion, C.
acnes bacterium proliferation, and release of proinflammatory
factors in the skin.4-6 Recent research reveals that inflammation
is a crucial feature of the disease process.7
1,2

Acne can confer significant physical and psychological morbidity and diminished quality of life (QoL)8,9 with permanent
scarring, reduced self-esteem, depression, or anxiety.2,10 Young
patients may be difficult to treat as they tend to be less adher-

ent to treatments11 and may be more susceptible to cutaneous
irritation.12
Topical retinoids, such as tazarotene, have anti-inflammatory
and comedolytic properties and are a mainstay of topical acne
treatment.13 Efficacy, safety, and tolerability of retinoids are
well documented for inflammatory and noninflammatory acne.
Studies have consistently shown reductions in lesion numbers,
significant improvement in acne severity/visible appearance of
acne, and prevention of new acne lesion development by inhibiting microcomedone formation.13-15 However, dose-dependent
irritation, dryness, and erythema have limited retinoid use.2 The
use of moisturizers before the application of tazarotene 0.1%
cream has demonstrated enhanced tolerability without altering
efficacy, though need for a topical medication with lower irritability remains.16
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To address the continued unmet need for an effective topical
acne treatment with improved tolerability, a new tazarotene
0.045% lotion formulation utilizing polymeric emulsion technology was developed. The active ingredient and hydrating and
moisturizing ingredients form an oil-in-water emulsion structured by a three-dimensional mesh matrix, ensuring rapid,
even, and simultaneous release of ingredients.17 In addition to
being aesthetically pleasing, optimized active ingredient delivery with this formulation allows for a lower dose of active
dermatological products in an easily applied, highly spreadable formulation. The simultaneous application of a low-dose
tazarotene with emollients may also enhance tolerability and
improve treatment compliance.
A phase 2 study comparing tazarotene 0.045% lotion with
commercially available tazarotene 0.1% cream showed that
tazarotene 0.045% lotion was more numerically effective than
the higher concentration tazarotene 0.1% cream with fewer
treatment-related adverse events (TEAEs).18 In addition, two
subsequent, identical phase 3 double-blind, randomized, vehicle-controlled 12-week studies showed tazarotene 0.045%
lotion was efficacious versus vehicle and well tolerated in patients with moderate-to-severe acne.19 The objective of this post
hoc analysis was to evaluate safety and efficacy of tazarotene
0.045% lotion in pre-adolescent and adolescent patients (10-13
and 14-17 years of age, respectively) with moderate-to-severe
acne using pooled data from the two phase 3 trials.

METHODS

L.F. Eichenfield, E.A. Tanghetti, E. Guenin, et al

Assessments were performed at screening, baseline, and weeks
2, 4, 8, and 12 (end of treatment). Separately, and independent
of investigator assessments, patients completed an Acne Specific Quality of Life (Acne-QoL) questionnaire at baseline (prior
to study drug application) and week 12. The validated Acne-QoL
questionnaire comprises 19 questions divided into four different domains—self-perception, role-emotional, role-social, and
acne symptoms. Questions within each domain are scored from
0 (extremely) to 6 (not at all), with higher scores indicating improved health-related QoL; domain scores range from 0-30 for
self-perception, role-emotional, and acne symptoms and 0-24
for role-social.20
Safety Evaluation
Cutaneous safety (scaling, erythema, hypopigmentation, hyperpigmentation) was evaluated by investigators at each
post-screening visit using a 4-point scale where 0=none and
3=severe. Patient assessments of tolerability (itching, burning, stinging) were reported at all post-screening visits using
the same 4-point scale. Safety was also evaluated by monitoring adverse events (AEs) and serious adverse events (SAEs)
throughout the study.
Statistical Analysis
In the individual phase 3 trials, co-primary efficacy endpoints
were the absolute reductions from baseline to week 12 in inflammatory and noninflammatory lesion counts and the percentage
of patients achieving treatment success at week 12. Secondary
efficacy endpoints included percent change in inflammatory
and noninflammatory lesion count from baseline to week 12.
Patients who were randomized and received study drug comprised the intent-to-treat (ITT) population. The safety population
consisted of all randomized patients who used study medication
or vehicle at least once with a minimum of one post-baseline
evaluation.
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Study Design and Patients
Data were pooled from two identical multicenter, double-blind,
randomized, vehicle-controlled, parallel-group phase 3 studies
(NCT03168334 and NCT03168321), details of which have been
published.19 Briefly, patients aged ≥9 years with Evaluator's
Global Severity Scores (EGSS) indicating moderate (3) or severe (4) acne were eligible to enroll at 89 study centers. Eligible
participants also had to have had 20-50 facial inflammatory lesions (papules, pustules, and nodules), 25-100 noninflammatory
lesions (closed and open comedones), and two or less facial
nodules. Patients were randomized (1:1) to tazarotene 0.045% lotion or vehicle lotion, applied to the face once daily for 12 weeks.
All studies were conducted in accordance with the Declaration
of Helsinki, International Conference on Harmonization, Good
Clinical Practice Guidelines, and local regulations. All patients
or their legal guardians provided written informed consent. The
studies were approved by relevant institutional review boards
or independent ethics committees at each study center.
Efficacy Evaluation
Efficacy evaluations included inflammatory and noninflammatory lesion counts and treatment success, defined as the
proportion of patients achieving ≥2-grade reduction from baseline in EGSS and a score of “clear” (0) or “almost clear” (1).

For this pooled post hoc analysis, patients were grouped into
one of two age groups (pre-adolescent: 10-13 years; adolescent:
14-17 years). Although patients aged ≥9 years were eligible for
enrollment, no patients aged <10 years were enrolled in either
study. Analyses included the percentage of patients achieving
treatment success at week 12, percent change from baseline
in inflammatory and noninflammatory lesion counts by visit,
and absolute change from baseline to week 12 in the four Acne
QoL domains. In the pooled analysis, significant skewness was
observed for mean percent changes from baseline in inflammatory and noninflammatory lesions; therefore, a nonparametric
method was used in which data were rank transformed prior to
the analysis of covariance (ANCOVA), with factor of treatment
and the respective baseline lesion count as a covariate. For the
comparison of percent changes in lesions counts between age
groups, a ranked ANCOVA with factor of age group and respective baseline lesion count as a covariate was utilized. Treatment
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success was evaluated using a logistic regression using Firth’s
Penalized Likelihood, with factor of treatment group (and with
factor of age group when comparing the two age groups). For
efficacy assessments, multiple imputation was used to impute
missing values using the method of Markov Chain Monte Carlo.
All statistical analyses were performed using SAS® version 9.3
or later. Statistical significance was based upon 2-tailed tests of
the null hypothesis resulting in P values of 0.05 or less.
Acne-QoL domains were summarized using descriptive statistics with no imputation of missing values. Cutaneous safety and
tolerability assessments were summarized using descriptive
statistics. AEs were recorded and classified using the Medical
Dictionary for Regulatory Activities (MedDRA) terminology. Imputations were not made for missing safety data.

RESULTS
Patient Disposition and Demographics
A total of 1614 patients were randomized in the two phase 3
studies. Of those, 684 were pediatric patients aged 10-17 years
and were included in this pooled analysis (ITT population: 10-13
years, n=136; 14-17 years, n=548). Among these patients, more
than 90% completed the study (Figures 1A and 1B). The most
common reasons for study discontinuation were lost to follow
up, patient request, and adverse events. The pediatric safety
population comprised 676 patients; 8 patients were excluded

L.F. Eichenfield, E.A. Tanghetti, E. Guenin, et al

due to absence of post-baseline safety evaluations.
Baseline patient demographics and disease characteristics are
presented in Table 1. The majority of patients in the 10-13-year
age group were female (64.0%) and in the 14-17-year age group,
most patients were male (57.5%). More than 85% of patients in
both age groups had moderate disease (EGSS 3), though the
older age group had slightly worse disease severity given the
higher mean number of inflammatory lesions and greater percentage of patients with severe disease (Table 1).
Efficacy
At week 12, among patients 10-13 years of age, more patients
in the tazarotene 0.045% lotion arm achieved treatment success
versus vehicle (22.9% vs 7.1%; P<0.05). Similarly, in patients
aged 14-17 years, more patients treated with tazarotene 0.045%
lotion achieved treatment success versus vehicle (24.4% vs
11.3%; P<0.001; Figure 2). At weeks 4 and 8, while more patients
in the tazarotene 0.045% lotion arm achieved treatment success
versus vehicle, there were no significant differences between
tazarotene 0.045% and vehicle for any age group (data not
shown).
Tazarotene 0.045% lotion also provided significant reductions
in inflammatory lesion counts versus vehicle in both pre-adolescent and adolescent patients. Specifically, at week 12, there
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FIGURE 1. Patient disposition in pre-adolescents (A) and adolescents (B).
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TABLE 1.
Patient Demographics and Baseline Characteristics (ITT Population, Pooled)
10-13 years

Age, mean (SD), y
Female, n (%)

14-17 years

TAZ 0.045% Lotion
(n=66)

Vehicle Lotion
(n=70)

TAZ 0.045% Lotion
(n=278)

Vehicle Lotion
(n=270)

12.1 (0.97)

12.3 (0.87)

15.5 (1.10)

15.5 (1.10)

43 (65.2)

44 (62.9)

118 (42.4)

115 (42.6)

Race, n (%)
White

48 (72.7)

54 (77.1)

235 (84.5)

209 (77.4)

Black

12 (18.2)

11 (15.7)

17 (6.1)

36 (13.3)

6 (9.1)

5 (7.1)

26 (9.4)

25 (9.3)

Ethnicity, Non-Hispanic/Latino, n (%)

54 (81.8)

57 (81.4)

225 (80.9)

213 (78.9)

Inflammatory lesion count, mean (SD)

28.7 (6.4)

27.3 (6.6)

28.5 (7.5)

29.2 (7.5)

Noninflammatory lesion count, mean (SD)

46.4 (18.6)

46.4 (19.2)

44.4 (18.8)

43.7 (17.2)

63 (95.5)

65 (92.9)

248 (89.2)

242 (89.6)

3 (4.5)

5 (7.1)

30 (10.8)

28 (10.4)

Other

a

Evaluator’s Global Severity Score, n (%)
3 – Moderate
4 – Severe

American Indian/Alaska Native, Native Hawaiian/Other Pacific Islander, Asian, and Other/Multiple.
EGSS, Evaluator’s Global Severity Score; ITT, intent-to-treat; SD, standard deviation; TAZ, tazarotene.

a

was a 55.6% reduction in mean percent change from baseline
in inflammatory lesion counts in tazarotene-treated patients
aged 10-13 years, compared with a 37.0% reduction in the vehicle arm (P<0.01; Figure 3). Among tazarotene-treated patients
14-17 years of age, mean percent inflammatory lesion count
reduction was 53.3% compared with a 41.2% reduction with vehicle (P<0.001). At week 8, there was also a significant reduction
in mean percent inflammatory lesion counts in the tazarotene
0.045% lotion group versus vehicle among patients 14-17 years
of age (43.6% vs 34.6%, P=0.004; Figure 3). Mean percent re-

ductions in noninflammatory lesion counts were significantly
greater with tazarotene 0.045% than with vehicle in both age
groups at weeks 4, 8, and 12 (P<0.05, all; Figure 4). Improvement
in acne lesions are shown in Figure 5.

Do Not When
Copycomparing tazarotene-treated patients in both age
groups, there were no statistically significant differences in lePenaltiession
Apply
count reductions or percent of patients achieving treatment
success at any timepoint.

FIGURE 2. Percentage of pediatric patients achieving treatment success at week 12 (ITT population, pooled).

*
P<0.05 versus vehicle; ***P<0.001 versus vehicle.
Treatment success = percentage of patients with ≥2-grade reduction from baseline in EGSS and “clear” or “almost clear.”
There was no significance difference between tazarotene-treated age groups for treatment success.
EGSS, Evaluator’s Global Severity Score; ITT, intent-to-treat; TAZ, tazarotene.
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FIGURE 3. Mean percent change from baseline in inflammatory lesions in pediatric patients, by week (ITT population, pooled).

**
P<0.01 versus vehicle; ***P<0.001 versus vehicle.
There was no significance difference between tazarotene-treated age groups for inflammatory lesions.
ITT, intent-to-treat; LS, least squares; TAZ, tazarotene.

Do Not Copy
FIGURE 4. Mean percent change from baseline in noninflammatory
lesions inApply
pediatric patients, by week (ITT population, pooled).
Penalties

P<0.05 versus vehicle; **P<0.01 versus vehicle; ***P<0.001 versus vehicle.
There was no significance difference between tazarotene-treated age groups for noninflammatory lesions.
ITT, intent-to-treat; LS, least squares; TAZ, tazarotene.
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FIGURE 5. Acne improvement over time in a pre-adolescent and adolescent patient.

Photographs from 2 representative patients. Individual results may vary.
EGSS, Evaluator’s Global Severity Score.

Quality of Life
Improvements in Acne QoL scores at week 12 in the 10-13 year
age group were numerically greater for tazarotene 0.045% versus vehicle in 3 domains (self-perception, role-emotional, acne
symptoms; Figure 6). In the 14-17-year age group, QoL score improvements at week 12 were numerically greater for tazarotene
0.045% versus vehicle in the role-social and acne symptoms
domains. The greatest improvements were observed in the
younger age group for the domains of self-perception and acne
symptoms.

Safety
Adverse events and cutaneous safety and tolerability for the
overall pooled population have been reported previously.19 In this
post hoc analysis, in the 10-13 year and 14-17-year age groups,
TEAEs were reported in 27.7% and 22.9% of tazarotene-treated
patients versus 19.1% and 22.4% in vehicle-treated patients (Table 2). No treatment-related SAEs were reported in either age
group. No TEAEs in the overall pediatric population occurred in
more than 5% of patients. The most common TEAEs (>2% of the
tazarotene-treated pediatric population [n=340]) were at the ap-
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FIGURE 6. Acne-QoL questionnaire responses in pediatric patients at week 12 (ITT population, pooled).

Significant differences between treatment and vehicle were not assessed.
Higher scores for each domain reflect improved health-related QoL.
Self-perception assesses the extent acne has affected a particular area of self-perception. Role-emotional assesses the emotional effect/impact of acne. Role-social assesses the impact of acne on
intersocial relationships. Acne symptoms assesses the physical symptoms experienced by facial acne.
Acne-QoL, Acne-Specific Quality of Life Questionnaire; ITT, intent-to-treat; TAZ, tazarotene.
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TABLE 2.
Treatment-Emergent and Related Adverse Events through Week 12 (Safety Population, Pooled)
10-13 years
n (%)

14-17 years

TAZ 0.045% Lotion
(n=65)

Vehicle Lotion
(n=68)

TAZ 0.045% Lotion
(n=275)

Vehicle Lotion
(n=268)

Patients reporting any TEAE

18 (27.7)

13 (19.1)

63 (22.9)

60 (22.4)

Patients reporting any SAEa

0

0

1 (0.4)

1 (0.4)

15 (23.1)

5 (7.4)

39 (14.2)

39 (14.6)

3 (4.6)

8 (11.8)

21 (7.6)

20 (7.5)

0

0

3 (1.1)

1 (0.4)

Related

8 (12.3)

0

26 (9.5)

0

Unrelated

10 (15.4)

13 (19.1)

37 (13.5)

60 (22.4)

Severity of TEAEs reported
Mild
Moderate
Severe
Relationship to study drug

None of the patients had SAEs that were considered by the investigator to be treatment related.
TAZ, tazarotene; TEAE, treatment-emergent adverse event; SAE, serious adverse event.

a

plication site (pain [n=17; 5.0%], dryness [n=9; 2.6%], erythema
[n=7; 2.1%] and pruritus [n=7; 2.1%]); viral upper respiratory
tract infection was also reported in 4.7% of pediatric patients
though none of these instances were deemed related to treatment. Rates of application site irritation were low (0.6%).
The majority of the ratings for cutaneous safety and tolerability, including hypopigmentation and hyperpigmentation, were
either 0 (none) or 1 (mild) in both age groups at week 12; in
the tazarotene-treated 14-17 year age group, 1 patient reported

severe burning and 1 reported severe stinging (Figure 7). For
nearly all cutaneous safety and tolerability evaluations, there
were transient increases in severity (primarily mild or moderate) following treatment with tazarotene 0.045% at weeks 2, 4,
and 8 relative to baseline; however, by week 12 the percentage
of patients with ratings of “none” were similar to or greater than
baseline values. The exception was for scaling in the 14-17-year
age group, in which 217 (83.8%) reported “none” at week 12
versus 257 (93.5%) at baseline (Figure 7).
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FIGURE 7. Cutaneous safety and tolerability in tazarotene-treated pediatric patients at baseline and week 12 (Safety population, pooled).
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DISCUSSION
Although prevalence of acne in adults is increasing,9 acne is
primarily a disease of adolescence.2 Acne in adolescence can
impact quality of life, leading to increased anxiety and depression, decreased self-confidence, and negative effects on school
work and social activities.10 Treating acne in adolescents may be
difficult, however, especially in younger patients, due to greater
irritation from topical treatments12 and low medication adherence rates.11 With this in mind, tazarotene 0.045% lotion was
formulated with emollients to improve tolerability, which may
improve treatment compliance.
Topical retinoids are recommended for acne treatment in adults
and adolescents based on well-established safety and efficacy,2,21,22 but they tend to be under prescribed.2 They are very
effective in addressing multiple aspects of acne pathology with
comedolytic properties, resolution of preceding microcomedone lesions, and potent anti-inflammatory properties.2,4 On
the other hand, retinoids may exacerbate dermatitis or eczema
and are somewhat limited by side effects such as irritation,
skin dryness, erythema and pain. These adverse effects may be
more pronounced in younger patients12 and could compromise
treatment adherence, highlighting the need to target retinoid
delivery to increase efficacy and minimize side effects.4
Comparative studies have shown that tazarotene 0.1% lotion has superior efficacy to that of other retinoids such as
adapalene 0.1% gel and tretinoin 0.1% microsponge.23,24 Furthermore, the tazarotene 0.045% polymeric emulsion lotion
formulation presents a novel modality for enhancing drug delivery and permeation into the skin while minimizing irritation
in a non-greasy, highly spreadable formulation. In the current
pooled, post hoc analysis, tazarotene 0.045% lotion significantly
reduced inflammatory and noninflammatory lesions at week 12
versus vehicle in patients aged 10-13 and 14-17 years and more
tazarotene-treated patients in both age groups achieved treatment success at week 12. In addition, most patients reported no
or mild itching, burning, and stinging. Overall rates of application site dryness and irritation with tazarotene treatment (2.6%
and 0.6%) were slightly lower than those reported in studies of
pediatric patients with moderate-to-severe acne treated with
topical tretinoin 0.05% lotion (dryness: 2.8%-3.6%; irritation:
0.7%-1.4%).25,26

L.F. Eichenfield, E.A. Tanghetti, E. Guenin, et al

all favorable safety and tolerability in the pediatric population,
similar to the overall population.

CONCLUSION
This post hoc analysis of two phase 3 trials showed the polymeric, highly spreadable moisturizing formulation of tazarotene
0.045% lotion was effective and well tolerated in pre-adolescent
and adolescent patients with moderate-to-severe acne. Overall AE rates were low, with favorable tolerability, which may
improve patient treatment adherence and optimize efficacy,
making this a promising new addition to the treatment armamentarium for acne.
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Improving the Appearance of Surgical Facial Scars
With IncobotulinumtoxinA and Microneedling
Gabriela R. Casabona MD and Thais Bello Giacomo PhD
Ocean Clinic, Marbella, Spain

ABSTRACT
Background: The appearance of post-surgical scars on the face is a major concern for surgeons and a source of anxiety for patients
after Mohs surgery due to nonmelanoma skin cancer (NMSC). The objective of this retrospective study was to assess the effectiveness of combining incobotulinumtoxinA and microneedling to improve the appearance of post-operative facial scars. Enrolled subjects
underwent surgical removal of facial NMSCs followed by flap reconstruction by the same surgeon during 2014 (n=35) and 2015 (n=35).
Sutures were removed 7 days after the procedure. Subjects treated during 2014 received no additional treatment and served as a control group. Subjects treated during 2015 also received micro-doses of incobotulinumtoxinA along the scar border and microneedling of
the surgical area. Microneedling was repeated after 15 days. Scar severity was determined by the surgeon and an independent dermatologist using the modified Vancouver Scar Scale (VSS) scores on day 7 and day 30 following suture removal. Patient Satisfaction Scale
scores were also determined using a 5-point scale on day 30. Mean (SD) VSS scores were 10.4 (1.14) on day 7 among treated subjects
vs. 9.5 (1.88) among control subjects (P<0.05). On day 30, mean VSS scores had decreased to 1.1 (0.89) for treated subjects vs. 7.6
(1.72) for control subjects (P<0.05). Patient Satisfaction Scores were significantly higher among treated patients vs control subjects
(4.45 vs 3.14; P<0.001). The use of incobotulinumtoxinA is a promising therapeutic option for improving scar appearance. Combined
with microneedling, it significantly reduced VSS scores and improved overall satisfaction of treated subjects following surgery for
NMSCs.
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INTRODUCTION

M

ore than 80% of nonmelanoma skin cancers (NMSC)
occur on the face1 where the appearance of postsurgical scars is a major concern for surgeons and a
source of anxiety for patients as they have a potential for a negative functional and social impact. While surgeon adherence
with technical aspects of the procedure directly affect the final
scar quality, local and genetic factors can also play a role in scar
development.2 Recognizing these mechanisms allows one to
identify therapeutic opportunities to optimize appearance and
functionality of the surgical area. Thus, various treatments and
techniques have been proposed to improve the appearance of
scars.3 The objective of this study was to assess the combined
effect of incobotulinumtoxinA and microneedling in improving
post-operative facial scars.

MATERIALS AND METHODS
Study Subjects
This retrospective study enrolled otherwise healthy subjects
who underwent surgical removal of facial NMSCs followed by
flap reconstruction performed by the same surgeon during 2014
and 2015.

Treatment Protocol
During 2014, subjects who were treated with Mohs surgery for
NMSC received no specific treatment after the procedure and
served as a control group. During 2015, subjects were treated
with Mohs surgery for NMSC and received a combined treatment of incobotulinumtoxinA (Xeomin®; Merz North America,
Raleigh, NC) and microneedling (Dermapen®; FD Holdings LLC,
Loveland, CO).
The excised NMSC lesions were primarily located on the forehead, nose and cheek and ranged from 2.0 to 4.0 cm in diameter.
All subjects underwent facial skin flap reconstruction (ie, advancement, rotation, or transposition). Subsequently, subjects
returned for suture removal on day 7. The 2014 subjects were
instructed to wear sunscreen after suture removal but received
no additional treatment. The 2015 subjects received 0.3 U incobotulinumtoxinA injected every 5 mm along both sides of the
scar border. Scar length ranged from 2 to 12 cm, depending
on the reconstruction. On post-surgery day 7, all subjects were
treated with 20 passes of microneedling over the scars and their
borders (2 mm, speed 70) with an endpoint of mild bleeding. Mi-
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TABLE 1.
Modified Vancouver Scar Scale
Pliability

Height

Vascularity

Pigmentation

0: normal

0: normal

0: normal

0: normal
1: hypopigmented

1: supple

1: 1-2 mm

1: pink

2: yielding

2: 3-4 mm

2: red

2: mixed

3: firm

3: 5-6 mm

3: purple

3: hyperpigmented

4: adherent

4: >6 mm

--

--

croneedling was repeated after 15 days. The 2015 subjects were
also instructed to wear sunscreen after suture removal.
Treatment Evaluation
The modified Vancouver Scar Scale4 (VSS) was used to evaluate
treatment response. For each subject, scar scores could range
from 0 (normal) to 14 (purple, hyperpigmented, adherent, >6
mm; Table 1). VSS scores in both groups were assessed on day
7 and day 30 after suture removal by the Mohs surgeon and
an independent dermatologist. A Patient Satisfaction Scale was
used to assess overall satisfaction with treatment outcomes on
a scale of 1 (Very Unsatisfied) to 5 (Very Satisfied) on day 30.
Statistical Analysis
Pearson's chi-square test or Fisher's exact test was used to
compare the categorical variables between the groups in the
presence of expected values less than 5. To compare numerical
variables between the groups, the Mann-Whitney test was used
due to the absence of normal data distribution.The Wilcoxon test
was used for related samples to compare the scores between
the two evaluations in each group. To compare the numerical

variables between groups and evaluations simultaneously,
ANOVA for repeated measurements was used followed by the
Tukey post hoc test for between-group comparisons, and the
contrast profile test for comparison between the variables transformed into ranks due to the absence of normal distribution. For
each test, P<0.05 was considered significant. Calculations were
made with the SAS System for Windows, v. 9.2 (SAS Institute
Inc., Cary, NC).

RESULTS
Each group included 35 subjects, all of whom complied with
all study requirements and were evaluated on their scheduled
days. On day 7 after treatment, mean (SD) VSS scores were
10.4 (1.14) among treated subjects vs 9.5 (1.88) among control
subjects (P<0.05); however, on day 30, mean VSS scores had
decreased to 1.1 (0.89) for treated subjects vs 7.6 (1.72) for control subjects (P<0.05). Changes in individual VSS variables are
shown in Figure 1. The Patient Satisfaction Score was significantly higher among treated patients vs. control subjects (4.45
vs 3.14; P<0.001; Figure 2). Images of subjects immediately after
surgery and 30 days post-treatment are shown in Figures 3 to 6.
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FIGURES 1A-B. Changes in the components of the modified Vancouver Scar Scale on day 7 (A) and day 30 (B) following surgery. On day 30, the
overall mean (SD) VSS scores had decreased to 1.1 (0.89) for treated subjects vs. 7.6 (1.72) for control subjects (P<0.05).
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FIGURE 2. Comparison of Patient Satisfaction Scores for control subjects (left) and treated subjects (right). Patient Satisfaction Score was
significantly higher among treated patients vs. control subjects (4.45 vs. 3.14; P<0.001)

FIGURE 3A-D. Treated subject on day 7 (A and B) and day 30 (C and D)
following surgery.

FIGURE 4A-D. Treated subject on day 7 (A and B) and day 30 (C and D)
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FIGURE 5A-B. Treated subject on day 7 (A) and day 30 (B) following
surgery.
(A)
(B)

FIGURE 6A-B. Treated subject on day 7 (A) and day 30 (B) following
surgery.
(A)
(B)

G.R. Casabona and T.B. Giacomo

in animal models5 and clinically when used pre-surgically,6 and
post-surgically immediately following wound closure.7,8
In some anatomic areas, incobotulinumtoxinA aids wound healing by reducing the tensile force of muscles on wound borders.7,9
The beneficial effects of incobotulinumtoxinA on scar formation
also appear to be the result of its ability to inhibit fibroblast proliferation,10,11 transform growth factor expression10 and decrease
collagen deposition.12
Microneedling has previously been shown to improve the appearance of atrophic acne scars13,14 and stabilized burn scars.15-18
Based on VSS and Visual Analogue Scale scores, treated subjects rated mean improvement in burn scar appearance by a
mean of ≥80%.16 Examination of treated tissue revealed these
improvements are associated with substantial scar tissue modeling.16,18 Microneedling has also been shown to decrease burn
scar erythema by 55%.19
To our knowledge, this is the only published experience with
combined treatment of incobotulinumtoxinA and microneedling
for treating post-surgical scars, although a weakness of the
study is its retrospective nature. Additional studies are needed
to determine the relative contribution of each intervention on
scar appearance.

CONCLUSION
Do Not Copy
The use of incobotulinumtoxinA is a promising therapeutic opFIGURE 7A-B. Non-treated subject on day 7 (A) andPenalties
day 30 (B)
Apply
tion
for improving the appearance of postsurgical facial scars.
following surgery.
(A)

Combining incobotulinumtoxinA with microneedling significantly improved the appearance of postsurgical facial scars and
increased overall subject satisfaction.

(B)
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INTRODUCING SEYSARA,
A NOVEL ORAL TETRACYCLINE
DEVELOPED SPECIFICALLY
FOR MODERATE TO SEVERE
ACNE PATIENTS AS YOUNG AS 9.1

For more information,
visit SEYSARA-hcp.com

INDICATIONS AND USAGE
SEYSARA (sarecycline) tablet, is indicated for the treatment of
inﬂammatory lesions of non-nodular moderate to severe acne
vulgaris in patients 9 years of age and older.

Do Not Copy
*
PenaltiesLimitations
Applyof Use: Efficacy of SEYSARA beyond 12 weeks
STUDY DESIGN: The safety and efficacy of SEYSARA
was assessed in two identically designed, 12-week,
multicenter, randomized, double-blind, placebo-controlled
trials. In both studies, SEYSARA was administered orally
once-daily for 12 weeks as 60 mg, 100 mg, or 150 mg
tablets, based on patient weight.

and safety beyond 12 months have not been established.
SEYSARA has not been evaluated in the treatment of infections.
To reduce the development of drug-resistant bacteria as well
as to maintain the effectiveness of other antibacterial drugs,
SEYSARA should be used only as indicated.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
SEYSARA is contraindicated in persons who have shown
hypersensitivity to any of the tetracyclines.

STUDY RESULTS: Mean absolute reduction

*

(co-primary endpoint) was 15.3 in study 1 (SC1401) and 15.5 in
study 2 (SC1402) vs 10.2 and 11.1 in the placebo groups at
Week 12, respectively. 21.9% of ITT patients in study 1 and
22.6% of ITT patients in study 2 achieved IGA success
(co-primary endpoint; deﬁned as ≥2-point improvement from
baseline in IGA scale for inﬂammatory lesions of acne, and
a score of 0 [clear] or 1 [almost clear]) at Week 12 vs 10.5%
and 15.3% of patients with placebo, respectively (p <.0001 for
study 1 and p =.0038 for study 2).

WARNINGS AND PRECAUTIONS
• Like other tetracyclines, SEYSARA can cause fetal harm when
administered to a pregnant woman. If SEYSARA is used during
pregnancy, or if the patient becomes pregnant while taking
SEYSARA, the patient should be informed of the potential hazard
to the fetus and treatment should be stopped immediately.
• The use of SEYSARA during tooth development (second and
third trimesters of pregnancy, infancy, and childhood up to the
age of 8 years) may cause permanent discoloration of the teeth
(yellow-gray-brown).
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TOUGH ON ACNE.
Signiﬁcant inﬂammatory lesion
count reduction at Week 12, and
as early as Week 31*

EASY ON PATIENTS.
Convenient once-daily dosing,
with 3 weight-based strengths;
with or without food1

With a demonstrated safety proﬁle1

• Clostridium difficile associated diarrhea (CDAD) has been
reported with nearly all antibacterial agents, and may range in
severity from mild diarrhea to fatal colitis. If Clostridium difficile
Associated Diarrhea (antibiotic associated colitis) occurs,
discontinue SEYSARA.

• As with other antibiotic preparations, use of SEYSARA may
result in overgrowth of non-susceptible organisms,
including fungi. If superinfection occurs, SEYSARA should
be discontinued and appropriate therapy instituted.

• Central nervous system side effects, including
light-headedness, dizziness or vertigo, have been reported
with tetracycline use. Patients who experience these
symptoms should be cautioned about driving vehicles or using
hazardous machinery. These symptoms may disappear during
therapy and may disappear when the drug is discontinued.

Most common adverse reaction (incidence ≥ 1%) is nausea.
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• Intracranial hypertension in adults and adolescents has been
associated with the use of tetracyclines. Clinical manifestations
include headache, blurred vision and papilledema. Although
signs and symptoms of intracranial hypertension resolve after
discontinuation of treatment, the possibility for sequelae
such as visual loss that may be permanent or severe exists.
Concomitant use of isotretinoin and SEYSARA should be
avoided because isotretinoin, a systemic retinoid, is also
known to cause intracranial hypertension.
• Photosensitivity manifested by an exaggerated sunburn
reaction has been observed in some individuals taking
tetracyclines. Patients should minimize or avoid exposure to
natural or artiﬁcial sunlight (tanning beds or UVA/B treatment)
while using SEYSARA.
• Bacterial resistance to tetracyclines may develop in patients
using SEYSARA. Because of the potential for drug-resistant
bacteria to develop during the use of SEYSARA, it should only
be used as indicated.

PLEASE TURN THE PAGE FOR BRIEF SUMMARY
OF FULL PRESCRIBING INFORMATION.
IGA, investigator’s global assessment; reﬂects the
investigator’s overall general assessment of the quantity
and quality of inﬂammatory lesions (range 0-4 with 0 being
clear and 4 being severe).
ITT, intent-to-treat.
Reference:
1. SEYSARA [package insert]. Exton, PA: Almirall, LLC, 2019.
Seysara® is a registered trademark of Almirall, LLC.
© Almirall, LLC, Exton, PA 19341. www.almirall.us. All rights reserved.
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BRIEF SUMMARY OF FULL PRESCRIBING
INFORMATION FOR SEYSARA® (sarecycline)
This brief summary does not include all the information
needed to use SEYSARA safely and effectively. See
full Prescribing Information for SEYSARA (sarecycline)
tablets for oral use.
INDICATIONS AND USAGE
SEYSARA® (sarecycline) tablet, is indicated for the
treatment of inflammatory lesions of non-nodular
moderate to severe acne vulgaris in patients 9 years
of age and older.
Limitations of Use: Efficacy of SEYSARA beyond
12 weeks and safety beyond 12 months have not been
established. SEYSARA has not been evaluated in the
treatment of infections.
To reduce the development of drug-resistant bacteria
as well as to maintain the effectiveness of other
antibacterial drugs, SEYSARA should be used only as
indicated [see Warnings and Precautions].
CONTRAINDICATIONS
SEYSARA is contraindicated in persons who have
shown hypersensitivity to any of the tetracyclines.
WARNINGS AND PRECAUTIONS
Teratogenic Effects
• SEYSARA, like other tetracyclines, can cause fetal
harm when administered to a pregnant woman. If
SEYSARA is used during pregnancy or if the patient
becomes pregnant while taking SEYSARA, the patient
should be informed of the potential hazard to the
fetus and treatment should be stopped immediately.
• The use of drugs of the tetracycline-class during
tooth development (second and third trimesters of
pregnancy, infancy, and childhood up to the age of
8 years) may cause permanent discoloration of the
teeth (yellow-gray-brown). This adverse reaction is
more common during long-term use of these drugs,
but has been observed following repeated short-term
courses. Enamel hypoplasia has also been reported.
• All tetracyclines form a stable calcium complex in
any bone-forming tissue. A decrease in fibula growth
rate has been observed in premature human infants
given oral tetracycline in doses of 25 mg/kg every
6 hours. This reaction was shown to be reversible
when the drug was discontinued. Results of animal
studies indicate that tetracyclines cross the placenta,
are found in fetal tissues, and can cause retardation
of skeletal development on the developing fetus.
Evidence of embryotoxicity has been noted in
animals treated with SEYSARA during pregnancy
in association with maternal toxicity [see Use in
Specific Populations].
Clostridium difficile Associated Diarrhea (Antibiotic
Associated Colitis)
Clostridium difficile associated diarrhea (CDAD) has
been reported with nearly all antibacterial agents, and
may range in severity from mild diarrhea to fatal colitis.
Treatment with antibacterial agents alters the normal
flora of the colon leading to potential overgrowth of
C. difficile.
C. difficile produces toxins A and B which contribute
to the development of CDAD. Hypertoxin producing
strains of C. difficile cause increased morbidity and
mortality, as these infections can be refractory to
antimicrobial therapy and may require colectomy.
CDAD must be considered in all patients who present
with diarrhea following antibiotic use. Careful medical
history is necessary since CDAD has been reported
to occur over two months after the administration of
antibacterial agents.
If CDAD is suspected or confirmed, ongoing
antibiotic use not directed against C. difficile should
be discontinued. Appropriate fluid and electrolyte
management, protein supplementation, antibiotic
treatment of C. difficile, and surgical evaluation should
be instituted as clinically indicated.
Central Nervous System Effects
Central nervous system side effects including lightheadedness, dizziness or vertigo have been reported
with tetracycline use. Patients who experience these
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symptoms should be cautioned about driving vehicles
or using hazardous machinery. These symptoms may
disappear during therapy and may disappear when the
drug is discontinued.
Intracranial Hypertension
Intracranial hypertension in adults and adolescents
has been associated with the use of tetracyclines.
Clinical manifestations include headache, blurred vision
and papilledema. Although signs and symptoms of
intracranial hypertension resolve after discontinuation
of treatment, the possibility for sequelae such as
visual loss that may be permanent or severe exists.
Women of childbearing age who are overweight have
a greater risk for developing intracranial hypertension.
Patients should be questioned for visual disturbances
prior to initiation of treatment with tetracyclines.
Concomitant use of isotretinoin and SEYSARA should
be avoided because isotretinoin, a systemic retinoid,
is also known to cause intracranial hypertension [see
Drug Interactions]. If visual disturbance occurs during
treatment, patients should be checked for papilledema.
Photosensitivity
Photosensitivity manifested by an exaggerated sunburn
reaction has been observed in some individuals
taking tetracyclines. Patients should minimize or avoid
exposure to natural or artificial sunlight (tanning beds
or UVA/B treatment) while using SEYSARA. If patients
need to be outdoors while using SEYSARA, they should
wear loose-fitting clothes that protect skin from sun
exposure and discuss other sun protection measures
with their physician.
Development of Drug Resistant Bacteria
Bacterial resistance to tetracyclines may develop in
patients using SEYSARA. Because of the potential for
drug-resistant bacteria to develop during the use of
SEYSARA, it should only be used as indicated.
Superinfection/Potential for Microbial Overgrowth
As with other antibiotic preparations, use of SEYSARA
may result in overgrowth of nonsusceptible organisms,
including fungi. If superinfection occurs, SEYSARA should
be discontinued and appropriate therapy instituted.
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 practice.
A total of 1064 subjects and 1069 subjects with
moderate to severe acne vulgaris were treated with
SEYSARA and placebo, respectively, for 12 weeks in 3
controlled clinical trials. The only adverse drug reaction
that was reported in at least 1% of subjects was
nausea, SEYSARA (3.1%) versus placebo (2.0%).
The following additional adverse drug reactions
occurred in less than 1% of female SEYSARA subjects:
vulvovaginal mycotic infection (0.8%) and vulvovaginal
candidiasis (0.6%).
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DRUG INTERACTIONS
Effect of Other Drugs on SEYSARA
Oral Retinoids: Tetracyclines may cause increased
intracranial pressure as do oral retinoids, including
isotretinoin and acitretin [see Warnings and
Precautions]. Avoid coadministration of SEYSARA with
oral retinoids.
Antacids and Iron Preparations: Coadministration with
antacids containing aluminum, calcium or magnesium,
bismuth subsalicylate, and iron-containing preparations
may impair absorption of SEYSARA, similar to other
tetracyclines, which may decrease its efficacy. Separate
dosing of SEYSARA from antacids containing aluminum,
calcium or magnesium, bismuth subsalicylate, and ironcontaining preparations.
Effect of SEYSARA on Other Drugs
Penicillin: Similar to other tetracyclines, SEYSARA may
interfere with the bactericidal action of penicillin. Avoid
coadministration of SEYSARA with penicillin.
Anticoagulants: Similar to other tetracyclines, SEYSARA
may depress plasma prothrombin activity, which may
increase the risk of bleeding in patients who are on

|

Cover

|

Next Page

anticoagulant therapy. Decrease anticoagulant dosage
when coadministered with SEYSARA as appropriate.
P-Glycoprotein (P-gp) Substrates: Concomitant use of
SEYSARA may increase concentrations of concomitantly
administered P-gp substrates (e.g. digoxin). Monitor
for toxicities of drugs that are P-gp substrates and
may require dosage reduction when given concurrently
with SEYSARA.
Oral Hormonal Contraceptives: There is no clinically
significant effect of SEYSARA on the efficacy of
oral contraceptives containing ethinyl estradiol and
norethindrone acetate.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary: SEYSARA, like tetracycline class drugs,
may cause fetal harm, permanent discoloration of
teeth, and reversible inhibition of bone growth when
administered during pregnancy [see Warnings and
Precautions and Use in Specific Populations]. The
limited available human data are not sufficient to inform
a drug-associated risk for birth defects or miscarriage.
Tetracyclines are known to cross the placental barrier;
therefore, SEYSARA may be transmitted from the
mother to the developing fetus. In animal reproduction
studies, sarecycline induced skeletal malformations
in fetuses when orally administered to pregnant rats
during the period of organogenesis at a dose 1.4 times
the maximum recommended human dose (MRHD) of
150 mg/day (based on AUC comparison). When dosing
with sarecycline continued through the period of
lactation, decreases in offspring survival, offspring body
weight, and implantation sites and viable embryos in
offspring females occurred at a dose 3 times the MRHD
(based on AUC comparison). The potential risk to the
fetus outweighs the potential benefit to the mother from
SEYSARA use during pregnancy; therefore, pregnant
patients should discontinue SEYSARA as soon as
pregnancy is recognized.
All pregnancies have a background risk of birth defect,
loss, or other adverse outcomes. The estimated
background risk of major birth defects and miscarriage
for the indicated population is unknown. In the U.S.
general population, the estimated background risk
of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to
20%, respectively.
Lactation
Risk Summary: Tetracyclines are excreted in human
milk. Because of the potential for serious adverse
reactions on bone and tooth development in nursing
infants from tetracycline-class antibiotics, advise a
woman that breastfeeding is not recommended with
SEYSARA therapy [see Warnings and Precautions].
Females and Males of Reproductive Potential
Infertility: Avoid using SEYSARA in males who are
attempting to conceive a child. In a fertility study in rats,
sarecycline adversely affected spermatogenesis when
orally administered to male rats at a dose 8 times the
MRHD (based on AUC comparison).
Pediatric Use
The safety and effectiveness of SEYSARA have been
established in pediatric patients 9 years of age
and older for the treatment of moderate to severe
inflammatory lesions of non-nodular acne vulgaris.
Safety and effectiveness of SEYSARA in pediatric
patients below the age of 9 years has not been
established. Use of tetracycline-class antibiotics below
the age of 8 is not recommended due to the potential
for tooth discoloration [see Warnings and Precautions].
Geriatric Use
Clinical studies of SEYSARA did not include sufficient
numbers of subjects aged 65 and over to determine
whether they respond differently from younger subjects.
Distributed by: Almirall, LLC, Exton, PA 19341 USA
© 2020 Almirall, LLC. All rights reserved. SEYSARA® is a
registered trademark of Almirall, LLC.
US-SEY-2000052 06-2020

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.2020.5095

June 2020

619

Volume 19 • Issue 6

Copyright © 2020

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Demographics and Baseline Disease Characteristics of
Early Responders to Crisaborole for Atopic Dermatitis
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ABSTRACT
Introduction: Crisaborole ointment, 2%, is a nonsteroidal phosphodiesterase 4 inhibitor for the treatment of mild-to-moderate atopic
dermatitis (AD). This post hoc, pooled analysis identified demographic characteristics associated with early response to crisaborole.
Methods: Early response was defined as day 8 Investigator’s Static Global Assessment (ISGA) success (clear [0] or almost clear [1]
with ≥2-grade improvement), ISGA clear/almost clear, or Severity of Pruritus Scale (SPS) response (≥1-point improvement). Correlations
between early response and day-29 response were calculated.
Results: Patients were more likely to be early ISGA success responders if they were aged <12 years (P=0.0023), were white (P=0.0316),
had moderate baseline disease by ISGA (P=0.0003), had not received prior AD treatment (P=0.0213), had disease duration shorter than
or equal to the median (≤6.45 years; P=0.0349), or did not concurrently use antihistamines (P=0.0148). Similar early response results
were observed for patients achieving ISGA clear or almost clear; however, they were more likely to have mild baseline disease by ISGA
(P<0.0001) or mild percentage of treatable body surface area involvement (5 to <16; P<0.0001). Patients aged <12 years (P=0.0001) or
with moderate baseline disease (P=0.0475) were more likely to be early responders based on SPS criteria. By all 3 definitions, patients
who achieved early response at day 8 were more likely to be responders at day 29 (P<0.0001).
Conclusion: Based on this analysis, patients aged <12 years were more likely to be early responders to crisaborole per all 3 definitions.
Early response to crisaborole was a predictor of response at day 29.
Clinical Trial Registration: ClinicalTrials.gov, NCT02118766 and NCT02118792
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INTRODUCTION

A

topic dermatitis (AD) is a chronic inflammatory
skin disease characterized by eczematous lesions
and pruritus that occurs in approximately 15%-30%
of children and 2%-10% of adults worldwide.1,2 AD causes
psychological, social, quality-of-life, and financial burden to
patients and their families, often related to intense pruritus.3
Despite the impact of the disease, adherence to AD treatment
may be poor, related to a lack of patient understanding of the
disease, improper topical medication application that can lead
to reduced effectiveness, and fear of topical corticosteroids,
among other reasons.4
Crisaborole ointment, 2%, is a nonsteroidal phosphodiesterase
4 inhibitor for the treatment of mild-to-moderate AD. In 2 large,
randomized, double-blind, vehicle-controlled phase 3 clinical
studies (AD-301: NCT02118766; AD-302: NCT02118792), a
greater proportion of crisaborole-treated patients than vehicletreated patients had improvement in global disease severity,

as measured by Investigator’s Static Global Assessment (ISGA)
success (defined as ISGA of clear [0] or almost clear [1] with
≥2-grade improvement) at day 29.5 In both studies, differences
in ISGA success rates were observed between crisaborole and
vehicle as early as day 8 of treatment, which was the first day of
postbaseline clinical assessment.5 Crisaborole-treated patients
also achieved improvement in pruritus earlier than vehicletreated patients, and the improvement was sustained until day
29.6
Patients with AD may become frustrated if improvement is not
observed early in the course of treatment and may discontinue
treatment prematurely if the signs and symptoms of the
disease do not seem to improve.7 Suboptimal management
of AD can lead to flares1 and, potentially, an increased risk for
comorbidities, such as allergies, infections, depression, and
autoimmune disease.8 Therefore, it may be valuable to identify
factors that predict early treatment response with crisaborole.
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This post hoc, pooled analysis was designed to identify patient
baseline characteristics that could predict early response to
crisaborole therapy, as defined by ISGA success at day 8 (after
1 week of therapy), ISGA of clear or almost clear at day 8, and
≥1-point improvement in Severity of Pruritus Scale (SPS) score
based on the weekly average SPS score at day 8, using data
from 2 phase 3 studies of patients aged ≥2 years with mild-tomoderate AD (AD-301 and AD-302).

METHODS
Study Design
Complete study design details and inclusion/exclusion criteria
for the 2 phase 3 studies have been previously published.4
Briefly, eligible patients were aged ≥2 years, with a clinical
diagnosis of AD, baseline ISGA indicating mild (2) or moderate
(3) disease, and percentage of treatable body surface area
(%BSA) ≥5. Patients were randomly assigned 2:1 to receive
treatment with crisaborole or vehicle applied twice daily to all
treatable areas of the body, except the scalp, for 28 days. Patients
were ineligible if they had previously used biologic therapy,
systemic corticosteroids within 28 days of treatment initiation,
or topical calcineurin inhibitors or topical corticosteroids within
14 days of treatment initiation. Patients on stable regimens of
inhaled corticosteroids, antihistamines, or topical retinoids for
non-AD treatment could continue these medications. Patients
could also use acceptable bland emollients throughout the
study to manage dry skin areas around, but not overlapping,
the treatable AD-involved areas. Use of rescue medication was
not permitted.

L.F. Stein Gold, L. Takiya, C. Zang, et al

days before the first dose of study medication), median disease
duration (≤6.45 years vs >6.45 years), history of asthma/allergic
rhinitis (history vs no history), and concurrent antihistamine use
(use vs no use).
Early response as predictor of day 29 response
Correlations between early response at day 8 and response at
day 29 were calculated to investigate whether early response
was a predictor of response at day 29. The analyses were
performed for crisaborole-treated patients using ISGA success,
ISGA of clear or almost clear, and SPS responses; comparisons
were made between responders and nonresponders at day 8
and day 29.
Statistical Analysis
In the early response outcomes analysis, odds ratios (ORs),
95% CIs, and P values were calculated using a logistic model
with response as the dependent variable and subgroup as the
independent variable. P values were not adjusted for multiplicity.
In the correlation of early response with day-29 response
analysis, ORs, CIs, and P values in early response outcomes
were calculated using a logistic model with response at day 29
(ISGA success, ISGA clear or almost clear, or SPS response) as
the dependent variable and response at day 8 (ISGA success,
ISGA clear or almost clear, or SPS response) as the independent
variable. P values were not adjusted for multiplicity, with no
imputation of missing data.
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ISGA, a 5-point rating scale used to measure overall disease
severity from clear (0) to severe (4),5 was assessed at baseline
and every 7 days (day 8 was the first postbaseline assessment)
up to day 29. SPS, a 4-point rating scale of the severity of
pruritus from none (0) to severe (3),9 was recorded twice daily
up to day 29 via electronic diary by patients or caregivers (for
patients aged 2-7 years) before study drug was applied.
Study Outcomes
Early response outcomes
Early response at day 8 was defined using 3 different
definitions: ISGA success (defined as ISGA of clear [0] or almost
clear [1] with ≥2-grade improvement from baseline), ISGA of
clear or almost clear, and SPS response (defined as ≥1-point
improvement in SPS based on weekly average scores). The
analyses were performed for crisaborole-treated patients, and
comparisons were made between subgroups based on baseline
characteristics. The subgroups included in the analyses were
age (<12 years vs ≥12 years), sex (male vs female), race (white vs
nonwhite), ethnicity (Hispanic vs non-Hispanic), baseline ISGA
(mild [2] vs moderate [3]), %BSA involvement (mild [5 to <16] vs
moderate/severe [≥16]),10 prior AD treatment (prior vs no prior,
defined as any prior use of systemic or topical corticosteroids or
topical calcineurin inhibitors for the treatment of AD within 90

Patient Disposition
A total of 1522 patients were included in the combined phase 3
studies, and 1016 and 506 patients received crisaborole and
vehicle, respectively (Table 1). The mean age in the crisaborole
group was 12.3 years; the mean %BSA was 18.3. Greater
proportions of patients were aged <12 years (61.7%), female
(55.7%), white (60.7%), and non-Hispanic (80.3%); had moderate
disease per ISGA (61.3%); had mild %BSA involvement (64.8%);
and had not received prior AD treatment within 90 days before
starting the study (59.0%). Most patients did not have a history
of asthma/allergic rhinitis (65.7%) and/or did not concurrently
use antihistamines (75.9%). The median disease duration was
6.45 years.
Early Responder Outcomes
Patients were more likely to be early (day 8) ISGA success
responders if they were aged <12 years (<12 years vs ≥12 years,
OR [95% CI], 1.83 [1.24-2.69]; P=0.0023), were white (white vs
non-white, 1.51 [1.04-2.19]; P=0.0316), had moderate baseline
disease by ISGA (mild vs moderate, 0.48 [0.32-0.72]; P=0.0003),
had not received prior AD treatment (prior vs no prior, 0.65
[0.45-0.94]; P=0.0213), had disease duration ≤6.45 years (≤6.45
years vs >6.45 years, 1.46 [1.03-2.08]; P=0.0349), or did not
concurrently use antihistamines (use vs no use, 0.56 [0.35-0.89];
P=0.0148; Figure 1).
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TABLE 1.
Demographics and Baseline Disease Characteristics. %BSA =
percentage of treatable body surface area; AD = atopic dermatitis;
ISGA = Investigator’s Static Global Assessment.

Sex
Race
Ethnicity
ISGA score
%BSA

<12 years

627 (61.7)

≥12 years

389 (38.3)

Male

450 (44.3)

Female

566 (55.7)

White

617 (60.7)

Nonwhite

399 (39.3)

Hispanic

200 (19.7)

Non-Hispanic

816 (80.3)

Mild – 2

393 (38.7)

Moderate – 3

623 (61.3)

Mild (5 to <16)

658 (64.8)

Moderate-to-severe (≥16)

358 (35.2)

Yes

417 (41.0)

No

599 (59.0)

≤6.45 years

515 (50.7)

>6.45 years

501 (49.3)

History of asthma/
allergic rhinitis

Yes

349 (34.4)

Concurrent antihistamine use

Yes

Prior AD treatmenta
Disease durationb

FIGURE 1. Early (day 8) ISGA success responders among crisaboroletreated patients.

CrisaboroleTreated
Patients
N=1016

Characteristic, n (%)

Age group

L.F. Stein Gold, L. Takiya, C. Zang, et al

No

No

ªP values are for the comparison of the top category with the bottom category and were not
adjusted for multiplicity. bDefined as any prior use of systemic or topical corticosteroids or
topical calcineurin inhibitors for the treatment of AD within 90 days before starting the study.
c
6.45 years was the median disease duration at baseline. %BSA = percentage of treatable body
surface area; AD = atopic dermatitis; ISGA = Investigator’s Static Global Assessment.
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771 (75.9)
667 (65.7)

aDefined as any prior use of systemic or topical corticosteroids or topical
calcineurin inhibitors for the treatment of AD within 90 days before starting the
study.
b
6.45 years was the median disease duration at baseline.

In patients achieving ISGA clear or almost clear, patients were
more likely to be early (day 8) responders if they were aged
<12 years (<12 years vs ≥12 years, OR [95% CI], 1.47 [1.12-1.95];
P=0.0063), were white (white vs non-white, 1.57 [1.19-2.07];
P=0.0015), had mild baseline disease by ISGA (mild vs moderate,
5.63 [4.22-7.50]; P<0.0001), had mild %BSA involvement (mild vs
moderate/severe, 1.95 [1.46-2.62]; P<0.0001), had not received
prior AD treatment (prior vs no prior, 0.75 [0.57-0.98]; P=0.0338),
had disease duration ≤6.45 years (≤6.45 years vs >6.45 years, 1.61
[1.24-2.11]; P=0.0005), or did not concurrently use antihistamines
(use vs no use, 0.52 [0.37-0.72]; P=0.0001; Figure 2).
Early SPS responders were more likely to be aged <12 years
(<12 years vs ≥12 years, OR [95% CI], 1.93 [1.38-2.70]; P=0.0001)
or have moderate baseline disease severity by ISGA (mild vs
moderate, 0.72 [0.52-1.00]; P=0.0475; Figure 3). No additional
significant differences were observed between remaining
subgroups for ISGA or SPS early response definitions.

Early Response as Predictor of Day 29 Response
Patients who were early (day 8) ISGA success responders were
more likely than those who were not day-8 responders to achieve
day-29 ISGA success response (OR [95% CI], 4.32 [2.98-6.26];
P<0.0001; Figure 4A). Similarly, patients who were early (day 8)
ISGA clear or almost clear responders were more likely than those
who were not day-8 responders to achieve day-29 ISGA clear
or almost clear response (5.50 [4.04-7.47]; P<0.0001; Figure 4B).
Finally, patients who were early (day 8) SPS responders were
more likely than those who were not day-8 responders to achieve
SPS response at day 29 (10.71 [7.27-15.79]; P<0.0001; Figure 4C).

DISCUSSION
Based on this post hoc pooled analysis, patients who were aged
<12 years versus patients aged ≥12 years were more likely to
be early responders to crisaborole treatment according to all
3 early response criteria: ISGA success, ISGA clear or almost
clear, and SPS response. In terms of ISGA success and ISGA
clear or almost clear criteria, white patients, patients who had
not received prior AD treatment, had disease duration ≤6.45
years, and/or did not concurrently use antihistamines were
more likely to be early responders. The factors associated with
early response were consistent between the 2 definitions of
ISGA response, except for disease severity at baseline, which
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FIGURE 2. Early (day 8) ISGA clear/almost clear response among
crisaborole-treated patients.

FIGURE 3. Early (day 8) SPS responsea among crisaborole-treated
patients.

ªP values are for the comparison of the top category with the bottom category and were not
adjusted for multiplicity. bDefined as any prior use of systemic or topical corticosteroids or
topical calcineurin inhibitors for the treatment of AD within 90 days before starting the study.
c
6.45 years was the median disease duration at baseline. %BSA = percentage of treatable body
surface area; AD = atopic dermatitis; ISGA = Investigator’s Static Global Assessment.

ª≥1-point improvement in SPS response based on weekly averages. bP values are for the comparison of the top category with the bottom category and were not adjusted for multiplicity. cDefined
as any prior use of systemic or topical corticosteroids or topical calcineurin inhibitors for the treatment of AD within 90 days before starting the study. d6.45 years was the median disease duration
at baseline. %BSA = percentage of treatable body surface area; AD = atopic dermatitis; ISGA =
Investigator’s Static Global Assessment; SPS = Severity of Pruritus Scale.
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was dependent on whether a ≥2-grade improvement
from
FIGURE 4. Analysis of correlation between patients achieving early
baseline in ISGA severity was included in the definition. In terms
of SPS response, only patients aged <12 years and patients
with moderate disease were likely to be early responders, with
no other baseline characteristics predicting early response.
Patients treated with crisaborole who achieved early (day 8)
ISGA success, ISGA clear or almost clear, or SPS response were
more likely to achieve sustained response at day 29, suggesting
that early treatment response may be an important prognostic
factor for ongoing treatment response.

In the current analysis, 2 ISGA early response definitions were
included: ISGA success and ISGA clear or almost clear. The
primary definition of treatment success for registration studies
has focused on achieving ISGA success due to regulatory
guidance; however, ISGA success excludes many patients with
mild AD at baseline since in order to attain ≥2-grade improvement
from baseline, patients with mild ISGA [2] at baseline must
achieve clear ISGA [0], which is 100% improvement and can be
difficult to achieve in 8 days. Yet, patients with moderate ISGA
[3] at baseline must achieve almost clear ISGA [1], which is ≥67%
improvement and more attainable in 8 days. The ISGA clear or
almost clear definition does not require ≥2-grade improvement
from baseline, allowing smaller but still clinically relevant
improvements experienced by patients with mild AD to be

(day 8) response versus patients achieving response at day 29 among
crisaborole-treated patients for (A) ISGA success (B) ISGA clear or
almost clear, and (C) ≥1-point improvement in SPS.ª

ª≥1-point improvement in SPS response based on weekly averages. bP values are for the
comparison of the top category with the bottom category and were not adjusted for multiplicity.
ISGA = Investigator’s Static Global Assessment; SPS = Severity of Pruritus Scale.
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included. The ISGA success endpoint also does not address itch,
characterize the extent of AD skin involvement, or characterize
other relevant patient-reported AD symptoms.11 SPS addresses
itch, which is considered a hallmark symptom of AD.12 This
analysis included ISGA and SPS responses, resulting in a more
in-depth characterization of the effect of crisaborole on patients
with AD.
The results of this post hoc analysis showed that early response
to crisaborole can be a prognostic factor for ongoing response
to treatment, highlighting the importance of early treatment
adherence to improve treatment outcomes. AD is a chronic
condition necessitating prolonged periods of treatment,13,14
which may impact treatment adherence. Adherence to treatment,
especially topical medications, is poor in chronic diseases.4
Differences in patient adherence could be a factor mediating
differences in the response to topical crisaborole; however,
>97% of patients in both phase 3 studies reported applying
≥95% of expected doses. Hence, treatment adherence was not
an independent factor evaluated in this study. The early efficacy
of crisaborole might have encouraged patients to adhere to
treatment and might have improved patient accountability in
treatment application,15 explaining why patients experienced
continued improvement in AD severity and pruritus. Patient
education focused on the association of early response to
continued response can be used to highlight the importance of
using crisaborole as indicated.

L.F. Stein Gold, L. Takiya, C. Zang, et al

ISGA success responders, whereas patients with mild baseline
disease by ISGA and mild %BSA were more likely to be early
ISGA clear or almost clear responders. Patients aged <12 years
or who had moderate baseline disease by ISGA were more
likely to be early responders based on SPS criteria. Additionally,
patients who achieved ISGA success, ISGA clear or almost clear,
or ≥1-point improvement in SPS early response at day 8 with
crisaborole treatment were more likely to achieve continued
response at day 29.
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powered to show differences between groups. The analyses
may be limited by unequal sample sizes between groups;
however, there were trends in the data. Additionally, responder
analyses in general are limited because the response cutoff may
not be a consensus-defined threshold and the dichotomizing
results into binary responses tend to result in statistical power
loss in comparison with the original continuous variable
analysis,16 which obscures smaller changes and continued
improvement over time. However, this analysis used the
common dichotomized endpoints of ISGA success and ISGA
clear or almost clear. Additionally, this analysis defined SPS
success as ≥1-point improvement, which is higher than the
clinically important difference of 0.20.9 Finally, the results of the
analysis were robust, even using binary responses. However,
the results should be interpreted with caution because additional
prospective studies are necessary confirm these results.

CONCLUSION
The results of this post hoc analysis suggest that patients aged
<12 years who were white, had not received prior AD treatment,
had disease duration ≤6.45 years, or did not concurrently use
antihistamines were more likely to be early ISGA success
and ISGA clear or almost clear responders. Patients who had
moderate baseline disease by ISGA were more likely to be early
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A Double-Blind, Comparative Clinical Study of Newly Formulated
Retinol Serums vs Tretinoin Cream in Escalating Doses:
A Method for Rapid Retinization With Minimized Irritation
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ABSTRACT
Objective: The goal of this 12-week, double-blinded, controlled, clinical study was to compare the efficacy, tolerability, and consumer
acceptance of three novel retinol serums to tretinoin.
Method: Forty-five photoaged females ages 35-65, Fitzpatrick skin types I-IV, with moderate wrinkling were enrolled in the 12-week
study. A step-up protocol for increasing the dose of retinol serum (0.25%, 0.5%, 1.0%) or tretinoin cream (0.025%, 0.05%, and 0.1%)
in combination with a test moisturizer or currently marketed dermatologist-recommended moisturizing cream was used. Overall severity of investigator graded photodamage, subject assessed photodamage, and tolerability criteria were evaluated using a 5-point ordinal
scale at weeks 4, 8, and 12. Facial photography occurred at each visit and TEWL was measured at baseline and week 12. Histologic
evaluation of punch biopsies was completed on baseline and week 12 samples.
Results: After 12 weeks of use, both retinol serum and tretinoin demonstrated parity across investigator and subject assessment
measurements as well as diagnostic measures including TEWL. Retinol serum subjects showed significant week 4 improvement in
visual skin smoothness compared to tretinoin subjects (P=0.031). There was highly significant improvement in skin dryness with the
retinol serum (P<0.001) not seen in the tretinoin group. Histologic analysis of baseline and 12-week punch biopsies demonstrated
newly formed collagen and greater epidermal thickening in retinol serum subjects compared to tretinoin treated subjects.
Conclusion: Retinol serum (0.25%, 0.5%, 1.0%) was safe and effective with equivalent/or better performance and tolerability than
tretinoin creams.
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INTRODUCTION

P

hotoaging is the result of ultraviolet (UV)-induced damage to exposed skin. Superimposed upon intrinsic aging,
photoaging accounts for most age-related changes in the
appearance of skin. As skin ages, it becomes thinner, drier, and
less elastic due to slowing of regenerative processes.1

Youthful skin is characterized by its unblemished, evenly
pigmented, smooth, pink appearance. This contrasts with
intrinsically aged skin, which is thin, inelastic, and finely wrinkled with deepening of facial expression lines. These changes
are evident histologically as a thinned epidermis and dermis
with flattening of the rete pegs at the dermal epidermal junction. Extrinsically aged, sun-exposed skin appears clinically as
blemished, thickened, yellowed, lax, rough, and leathery. These
changes may begin as early as the second or third decade and
accelerate beyond.
The best-studied ingredient category for anti-aging benefits
is retinoids, investigated for their ability to reduce manifesta-

tions of photodamage such as wrinkles, hyperpigmentation,
and skin laxity.2,3,4 Retinoids, especially retinoic acid, have been
shown to decrease melanin, increase deposition of collagen
in the papillary dermis and improve the morphology of elastic
fibers.5,6,7 Retinoids include retinol (vitamin A) and its natural
derivatives such as retinaldehyde, retinyl esters, and tretinoin
(retinoic acid). The most extensively studied retinoid is retinoic
acid.8,9,10 Tretinoin is a prescription retinoic acid commonly used
as treatment for photoaged skin; however, it is associated with
poor tolerability.11 It is well-documented that retinol produces
less skin erythema and scaling than retinoic acid. Gold and colleagues wrote that burning, pruritus, dryness, and erythema
were “minimal” with a topical formulation of 0.5% retinol.12,13
Although retinol appears to be a viable candidate for the
treatment of photoaged skin, retinol is easily degraded to biologically inactive forms when exposed to light and air.14,15,16 For
this reason, the efficacy of retinol in the treatment of photodamage depends greatly on its mode of delivery to the target
area and formulation.
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The purpose of this research was to investigate the tolerability
and efficacy of a novel topical retinol serum formulated with
bakuchiol, a meroterpene with retinol-like regulation of gene
expression, using a dose escalation protocol (0.25%, 0.5%, and
1.0%) as compared to tretinoin cream (0.025%, 0.05%, and 0.1%).

METHOD
A single-site, double-blind controlled comparative study enrolled 45 photoaged females ages 35-65, Fitzpatrick skin types
I-IV, with moderate wrinkling (Glogau III). Subjects who used
facial retinoids within 3 months of screening, and/or facial
alpha-hydroxy acids within 1 month were excluded. Subjects
were randomized 2:1 into the following groups:
Cell 1: 30 subjects applied 0.25% retinol serum for 4 weeks. The
0.25% retinol serum was used twice weekly for week 1, then
every other night for week 2, then every night for weeks 3 and
4. The Test Moisturizer (Lipid Replenishing Cream, TOPIX Pharmaceuticals, Inc, Amityville, NY) was placed on top of the retinol
serum at each nightly application and every morning.
Cell 2: 15 subjects applied 0.025% tretinoin cream for 4 weeks.
The 0.025% tretinoin cream was used twice weekly for the week
1, then every other night for week 2, then every night for weeks
3 and 4. Test Moisturizing cream (CeraVe Moisturizing Cream,
L’Oreal, NY) was placed on top of the tretinoin cream (Ortho Dermatologics, NJ) at each application and every morning.

Z.D. Draelos and R.S. Peterson

continue to maintain daily diaries.
Clinical photography was captured at each office visit using visible light of the central, right, and left face with a VISIA CR43
camera system (Canfield Scientific, NJ). Noninvasive assessments for barrier function in the form of transepidermal water
loss (TEWL) measurements were taken from the left face.
Skin biopsies were obtained from 6 subjects in cell 1 and 4 subjects in cell 2. The 2mm skin biopsies were taken from the face
anterior to the right ear at baseline (visit 1) and from the face
anterior to the left ear at week 12 (visit 4). Histologic evaluation
included evaluation for epidermal plumping, stratum corneum
compaction, increased collagen, increased glycosaminoglycans (GAG), decreased melanin, improved vascularity and rete
ridges, and decreased solar elastosis. These analyses were conducted on formalin fixed specimens utilizing H&E, elastic stains,
and GAG stains (Garron Solomon, Tripoint Diagnostics, Morrisville, NC).

STATISTICS
Along with descriptive statistics (means, standard deviations,
and percentages), investigator ordinal nonparametric data was
analyzed using the Wilcoxon signed rank test and sign test for
paired comparison at different time points within and between
groups. Change was considered significant at a p-value of less
than or equal to 0.05.
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The dermatologist-investigator and subjects
following facial efficacy parameters: overall severity of photodamage, dryness, lack of tactile smoothness, lack of visual
smoothness, lack of softness, lack of luminosity, lack of radiance, lack of firmness, poor skin texture, fine facial wrinkles,
crow's feet, dyschromia, and crepey cheek skin texture. All
assessments were graded on a 5-point ordinal scale (0=none,
1=minimal, 2=mild, 3=moderate, 4=severe). In addition, the
investigator and the subjects assessed overall clinical improvement from baseline at week 12, using a 5-point scale (1= much
improved, 2=moderately improved, 3=slightly improved, 4=no
change, 5=worse). The investigator and subjects referred to
baseline images (front, right and left side images) of the subjects in completing this evaluation.
Tolerability was graded in terms of the following parameters:
itching, stinging, burning, redness, swelling. All assessments
were made on a 5-point ordinal scale (0=none, 1=minimal,
2=mild, 3=moderate, 4=severe).

Compliance was reinforced using weekly diary sheets and
subjects were asked to record product application and any comments on the provided weekly diary. A compliance text was
sent at week 2 to ask subjects to contact the research center if
they were experiencing any difficulties with the study products
and to encourage subjects to be consistent with treatments and

Forty-three of forty-five subjects successfully completed the
study. Two of forty-five subjects discontinued due to retinoid
tolerability issues, one from each study cell. This was expected
as the study involved a fairly aggressive retinization protocol.
All facial irritation resolved immediately after retinoid discontinuation.
Several adverse experiences (6 in Cell 1, 4 in Cell 2) occurred as
a result of the rapid facial retinization. These were expected to
occur, and all resolved with changes to the facial treatment regimen. No serious adverse events occurred during the conduct of
the study.
Retinol Experience
All subjects were asked to rate their experience at the end of
the 12-week study. A lower score was indicative of a superior
performance. The ancillary lipid replenishing cream used in the
retinol serum group was rated statistically superior to the currently marketed cream used in the tretinoin group (P=0.038).
Subjects in both groups reported improvements in self-confidence, beautiful skin, and empowerment.
Investigator Efficacy
The investigator graded facial skin appearance parameters
using a 5-point ordinal scale (0=none, 1=minimal, 2=mild,
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FIGURE 1. Investigator week 4 efficacy.

3=moderate, 4=severe) at baseline (visit 1), week 4 (visit 2), and
week 8 (visit 3), and week 12 (visit 4). There were no statistically
significant attributes at any time point between the two groups
indicating parity between retinol serum and tretinoin according
to investigator assessed efficacy.

in tactile smoothness, visual smoothness, softness, luminosity,
radiance, firmness, skin texture, and overall photoaging appearance. There was a highly statistically significant improvement
noted in skin dryness (P<0.001) with the retinol that was not
seen with the tretinoin (Figure 2). After 12 weeks of use, both
products demonstrated improvement parity, although the statistical significance continued to be higher for the retinol group.
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The longitudinal intragroup assessment demonstrated that after
4 weeks of use, there was statistically significant improvement in
tactile smoothness, softness, luminosity, and radiance for both
groups, but the significance was higher for the retinol group
(Figure 1). In addition, there was statistically significant improvement in visual smoothness with retinol (P=0.031), however no
significance was seen with tretinoin. Improvement continued
into week 8 with both groups showing statistical significance

FIGURE 2. Investigator week 8 efficacy.

At week 12, the investigator graded overall improvement in facial
appearance using the following scale: 1= much improved, 2=moderately improved, 3=slightly improved, 4=no change, 5=worse.
There was no statistically significant difference (P=0.778) between retinol serum and tretinoin overall improvement.
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FIGURE 3. Subject week 8 efficacy.

Investigator Tolerability
The investigator assessed tolerability by querying the subjects
on itching, stinging, and burning while evaluating redness
and swelling. There were no statistically significant differences
between the retinol serum and the tretinoin in any of the tolerability categories.

Intragroup longitudinal assessment analysis indicated that both
retinol serum and tretinoin users experienced improvement,
however, there was higher statistical significance across all time
points seen with retinol serum users. Specifically, statistically
significant improvement was observed for subject assessed
visual smoothness (P=0.003), softness (P=0.006), crow’s feet
(P=0.001), dyschromia (P=0.004), and overall photoaged appearance (P=0.031) with the retinol at week 4 (Figure 4). Softness
continued to be significant for the retinol serum group at week
8 (P<0.001) and not for the tretinoin group (Figure 3). Both
treatments demonstrated statistical significance for most parameters at week 12.
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Subject Efficacy
Subjects assessed their skin appearance across various photodamage parameters using a 5-point ordinal scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe) at baseline, week 4, week 8,
and week 12. There were no statistically significant differences
between the groups at any time except for better visual smoothness seen with the retinol serum at week 8 (P=0.045, Figure 3).

FIGURE 4. Subject week 4 efficacy.
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FIGURE 5. Subject tolerability.

Subject Overall Efficacy
After 12 weeks of use, subjects assessed their overall clinical
improvement from baseline, using a 5-point scale (1=much
improved, 2=moderately improved, 3=slightly improved, 4=no
change, 5=worse). The subjects referred to their baseline images
to make the assessment. No statistical difference was noted
between the two groups (P=0.697). Both retinol serum and tretinoin users on average reported much-improved skin.

Moisturizer Assessment
The subjects were asked to rate their moisturizer at week 4 and
week 8. The study moisturizer in combination with retinol serum
was consistently rated higher than the currently marketed moisturizer cream used with the tretinoin. At week 4, there was a
statistically significant preference for the retinol lipid replenishing moisturizer, in terms of being non-sticky (P=0.026), excellent
absorption (P=0.034), feel (P=0.023), and experience (P=0.036).
These preferences persisted into week 8 in terms of being nonsticky (P<0.001), excellent absorption (P=0.010), and feeling
good (P=0.028).
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Subject Tolerability
The subjects rated tolerability in terms of itching, stinging, burning, redness, and swelling with a lower rating indicating less
tolerability issues. There was only one statistically significant
difference between retinol serum and tretinoin users in terms
of itching at week 4. The retinol serum group experienced less
itching (P=0.010; Figure 5).

Transepidermal Water Loss (TEWL)
TEWL (Evaporimeter, Cyberderm, Broomall, PA) measurements
were taken at baseline, week 8, and week 12. While TEWL increased with both the retinol and tretinoin as expected, no

FIGURE 6. Histology. New collagen formation in retinol treated subject from baseline (6A H&E 100x, 6C H&E 200x) to week 12 (6B H&E 100x, 6D H&E
200x). Representative before (6E) and after (6F) 12-week retinol treatment images.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

630
Journal of Drugs in Dermatology
June 2020 • Volume 19 • Issue 6

Z.D. Draelos and R.S. Peterson

retinyl esters. Unfortunately, the tolerability ranking is the exact opposite: retinyl esters > retinol ≥ retinaldehyde >> retinoic
acid. The accompanying irritation, especially noted with retinoic acid and retinaldehyde, is due to an overload of the retinoic
acid-dependent pathways with supraphysiological amounts of
exogenous retinoic acid in the skin.22 Thus, the poor tolerability
of the retinoids has limited their use.

FIGURE 7. Clinical images.

This research examined a novel penetration enhanced retinol
augmented by bakuchiol attempting to achieve the benefits of
tretinoin without the accompanying irritation. This formulation
utilized a stabilized all trans-retinol penetration enhanced with
ethoxydiglycol, a substance commonly used in prescription topical medications. The ethoxydiglycol was further enhanced with
the solvent dimethyl isosorbide. Camellia Sinensis polyphenols
(green tea) and Glycyrrhiza Glabra (licorice) root extract were
included as botanical anti-inflammatories to decrease irritation.
Finally, isopentyldiol was included to function as a humectant
by holding water in the skin and creating a smooth film over the
skin surface.

FIGURE 8. Clinical images.

Bakuchiol, derived from the Psoralea corylifolia seed, is a relatively new ingredient to dermatology possessing antioxidant,
anti-inflammatory, and antibacterial properties.23 It is used in
combination with retinol, but it is not a retinoid and remains
photostable. It possesses retinol-like functionality through retinol-like regulation of gene expression inducing upregulation of
collagen types I, III, and IV and extracellular matrix synthesis
enzymes.24
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statistically significant difference was observed between both
groups at 8 weeks (P=0.337) or 12 weeks (P=0.604). While both
products induced barrier damage (P<0.001) consistent with retinoid use, the longitudinal intragroup comparison showed less
barrier damage at week 12 with retinol serum than tretinoin
treatment. At week 12, there was a 104% increase in TEWL with
the tretinoin and an 88% increase with the retinol serum, however this difference was not statistically significant.

Histology
The baseline histology (Figure 6A, 6C) was compared to the
week 12 histology (Figure 6B, D). After 12 weeks of use, retinol
serum subjects demonstrated newly formed collagen and greater epidermal thickening compared to tretinoin-treated subjects.
Figure 6 presents a representative subject before (6E) and after
(6F) 12 weeks of nightly application of an escalating retinol dose.
Additional before and after images are provided in Figures 7, 8.

DISCUSSION
Retinoids are some of the most effective anti-aging ingredients
used in over-the-counter (OTC) cosmeceutical moisturizers.
These OTC retinoids include retinyl esters, retinol, and retinaldehye, which are intercovertible.17,18,19 Retinyl esters are
hydrolyzed to retinol which may be oxidized to retinaldehyde
and then oxidized again to retinoic acid, also known as tretinoin,
within keratinocytes.20,21 The anti-aging activity of the retinoids
can be summarized as: retinoic acid > retinaldehyde >retinol >>>

After 12 weeks of use, both retinol serum and tretinoin demonstrated parity across many investigator and subject assessment
endpoints, although on average, the significance was higher
for the retinol serum group. The skin appeared smoother and
less dry at the earliest evaluation visit, 4 weeks after beginning
treatment for subjects in the retinol serum group. Retinol serum
subjects reported several areas of facial improvement following
4 weeks of application including smoother looking skin, softer
skin, a reduced appearance of fine lines and wrinkles around the
eyes, improved evenness of skin tone, and an overall reduction
in photodamage. Retinol subject improvements in skin softness
continued into week 8, whereas skin softness improvement was
not seen until week 8 for the tretinoin subjects.
The directionality of these improvements correlated well with
study end diagnostic data showing a trend favoring intact barrier
function and/or repair in the retinol serum group. Although not
statistically significant, the TEWL measurement means suggested 16% less water loss through a damaged barrier in subjects
using retinol serum for the study duration. The presence of
newly formed collagen and greater epidermal thickening also
coincided with clinical and functional improvements by study
completion. Part of the improved tolerability seen with the reti-
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nol serum could be due to the lipid-containing moisturizer based
on sodium PCA, squalane, ceramides, sodium hyaluronate, and
cholesterol. This specially designed moisturizer possessed more
barrier repair ingredients than the comparator, which was chosen for its familiarity with dermatologists.

Z.D. Draelos and R.S. Peterson

16.
17.
18.
19.

The combination of retinol serum with the lipid moisturizing
cream was effective in supporting both barrier function and
extracellular matrix remodeling in retinoid-challenged skin.
Whether this possible role was preventative or reparative remains unanswered in the present study.
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ABSTRACT
Background: The lips are important facial anatomic features with particular vulnerability to environmental damage, yet they have received little attention in the dermatologic literature. A photonumeric rating scale for clinically assessing lip heath is needed to advance
lip research.
Objective: To develop a photonumeric lip health assessment scale for clinical use that can evaluate the efficacy of products for improving lip health.
Methods: The VISIA®-CR 4.3 system was used to photograph the frontal face of 103 subjects with Fitzpatrick skin types I–III exhibiting
a range of lip health status based on the key characteristics of lip shine, texture, and vermilion border. An expert panel comprising 3
dermatologists independently rated the images based on the proposed rating scale. Images with ≥75% rater agreement were redistributed to the panel for selecting the final images and verification of the final scale.
Results: The panel selected 15 images for the final scale: 5 for each of the key characteristics (lip shine, texture, and vermilion border)
and 1 for each ordinal rating of 0–5 within a characteristic (eg, 0=very shiny, 5=very dull). All of these images achieved 100% agreement
among the raters.
Conclusion: This scale provides healthcare professionals and researchers a way to evaluate current lip health, track improvement,
and evaluate the efficacy of treatments. It can be used to communicate with patients during discussions about lip conditions, recommending treatments, and setting goals. The scale also provides a research tool to evaluate different formulations for developing lip care
products.
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INTRODUCTION

T

he lips are central to many critical human functions, for
example, by facilitating breathing, speech, eating, and
intimacy.1-4 The lips are also a common characteristic
defining facial aesthetics. Full lips are associated with youth
and beauty, while the loss of exposed vermilion and vermilion
bulk during aging is considered less attractive.5 The lips may
be secondary only to the eyes6,7 in terms of facial visual importance.
Anatomically, the lips act as the transitional junction between
the keratinized skin of the face and mucosa of the oral cavity.3
The skin of the lips generally has the same basic features as the
skin in other areas of the body 8: it serves as a protective barrier
between the human body and the external environment, and
it plays a role in metabolic processes, resorptive and thermoregulatory functions, and immune defense.9 But just as specific
characteristics differentiate the facial skin from skin elsewhere
on the body, the lip vermilion differs from the skin that surrounds it.8 While both facial and lip skin are stratified squamous
epithelium,10 lip skin is non-keratinized.3 Keratins are strong

fibrous proteins that provide strength and resilience to skin
cells.11 Additionally, the lips have far fewer layers than facial
skin, so lip skin has comparatively less barrier function.3,12 Other
characteristics of the lips that make them particularly vulnerable to environmental damage from wind, sun, temperature, and
smoking include low-hydration state and low moisture-retaining capacity.8,12 For example, hydration is significantly higher
on the cheek compared with lip skin.8 Furthermore, the lips
have fewer natural moisturizing factors (eg, lipids)13 and lower
levels of natural ultraviolet protectants (eg, melanin, urocanic
acid).14 These characteristics make the lips prone to conditions
such as cheilitis simplex, perleche, actinic cheilitis, which can
carry malignant potential, and eczematous dermatoses (eg, allergic and irritant contact dermatitis).15 Other lip conditions can
be caused by nutritional deficiencies, systemic diseases, psychiatric disorders, certain medications, and irritating products.15
Despite the importance of the lips and their vulnerability to
environmental damage, there are no established clinical measures of lip health. Photonumeric scales can counterbalance
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the lack of reliable validated outcome measures in dermatology.16 They have been shown to provide superior interobserver
agreement when compared with purely descriptive scales,17,18
and they have demonstrated consistency, precision, and reproducibility.16 A photonumeric scale assigns numbers to images
that represent diversity of appearance to facilitate a rating or
grading process, usually from good to poor. Current validated
photonumeric scales are based on lip shape and contour and
are designed to standardize evaluations, quantify results, and
measure the longevity of dermal fillers and other procedures
for lip rejuvenation in clinical trials.16 Additionally, these scales
are used to evaluate the effectiveness of lip augmentation in
clinical trials of hyaluronic acid gel (a type of dermal filler)
injection19 and to objectively quantify lip volume in clinical
practice relative to aesthetic procedures.20 These scales focus
on technologies and applications that are designed to enhance
and beautify the lips; therefore, they do not directly assess
lip health. Dermal fillers are cosmetic tools for “anti-aging”
and “rejuvenation”21 that have the same goals as lip peels,22
implants,23 lifts,24 and related procedures. Current scales are
associated with cosmetic terms such as “augmentation” and
“renewal.”12,20 Therefore, this article describes the methodology
that was used to develop a photonumeric lip health assessment
scale for clinical use and evaluating the efficacy of lip care products in improving lip health.

METHODS

Z.D. Draelos, D. Rigel, A.J. Friedman

TABLE 1.
Study Inclusion and Exclusion Criteria
Eligible subjects were
•
•

•
•

•

•

Aged 18+ years with
Fitzpatrick skin types I–III
Able to understand the
study and cooperate with
the protocol procedures
In general good health as
determined by the investigator
Able to read and sign the
informed consent form after
the nature of the study had
been fully explained
Willing to present at the
research facility with nothing
on their lips
Willing to discontinue all
lip products, to include
cosmetics, lipsticks, lip balms,
lip gloss, for 24 hours prior
to enrollment

Ineligible subjects were
•

•

•

Viewed by the investigator as
not being able to complete
the study
Employees of the research
center or a manufacturer of
personal care products
Not willing to follow the
study requirements

fication via a dermatologic lip examination performed by the
primary investigator. Screening involved the primary investigator assessing potential subjects according to the inclusion and
exclusion criteria (Table 1). No specific lip conditions or diseases were excluded from the study. The goal of screening was to
include a wide variety of lip conditions within Fitzpatrick skin
types I–III. Other Fitzpatrick skin types were excluded because
the lip architecture is different among individuals with higher
Fitzpatrick ratings.25
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Study Design, Setting, and Subjects
This was a single-site study conducted at Dermatology Consulting Services, High Point, North Carolina, that utilized a research
team comprising the primary dermatologist investigator (ZDD)
and 2 external dermatologists who also formed the panel that
reviewed the photographs and used the proposed ordinal rating scale to assess lip health. The study protocol was submitted
to a sponsor-approved Institutional Review Board (Allendale
Institutional Review Board, Lyme, Connecticut). To protect confidentiality, subject data were identified by number and subject
initials only. The principles of Informed Consent according to
US Food and Drug Administration regulations and the International Council for Harmonisation Guideline for Good Clinical
Practice were followed. One hundred subjects were planned to
be enrolled to obtain 100 evaluable lip images. An additional
3 subjects were enrolled to obtain images for correcting any
deficiencies in the dataset. This sample size was based on the
primary investigator’s previous experience with developing
photonumeric scales.
Prescreening involved selection of candidates from the research
center database. These candidates were contacted and asked
to provide a current photograph of their lips for the research
site to determine if they were suitable for study imaging. Those
found to be initially suitable and those who did not provide a
photograph were invited to the research site for in-person quali-

Subjects were selected to participate based on whether their lip
features met any of the predetermined ordinal ratings for health
on the 3 key lip characteristics: shine, texture, and vermilion
border. After being fully informed of the study objectives and
procedures, eligible subjects signed an informed consent form
that included photography consent. At the conclusion of photography, subject participation in the study was complete.
Concomitant Medications
Subjects were allowed to continue all oral and topical medications, which remained unchanged during the study, and no
medications were prohibited. However, subjects were required
to discontinue use of all lip cosmetics, lip balms, lipsticks, and
lip gloss 24 hours prior to study enrollment and were restricted
from using any of these products until their study participation
was complete. In addition, no skincare products or topical medications of any kind were used on the face or lips on the day of
photography. Subjects were advised to present to the research
facility with nothing on their lips.
Procedure
All enrolled subjects underwent VISIA®-CR 4.3 photography of
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TABLE 2.
Photometric Lip Scale Ordinals
Shine

Texture

Vermilion border

0: Very shiny
1: Shiny
2: Somewhat shiny
3: Dull
4: Very dull

0: Very smooth texture
1: Smooth texture
2: Somewhat
smooth texture
3: Rough texture
4: Very rough texture

0: Very well-defined
1: Well-defined
2: Somewhat
well-defined
3: Poorly defined
4: Very poorly defined

the full face, including the lips, on study day 1.The primary investigator rated the 3 lip characteristics in real time to ensure that
a sufficient number of diverse images were obtained to represent the entire spectrum of the lip scale ordinal ratings (Table 2).
When a sufficient number of images were obtained to illustrate
a specific characteristic and ordinal rating of the photonumeric
scale, enrollment for that characteristic/rating was closed.
VISIA Facial Imaging System for Clinical Research
Photography was conducted with the VISIA-CR 4.3 system for
repeatable clinical imaging and skin analysis.26 It allowed rapid
attainment of high-resolution images, and the booth-like device
ensured that subjects maintained the proper position for the
duration of the capture set. The frontal face was captured with
“standard light 1” modality.

Z.D. Draelos, D. Rigel, A.J. Friedman

raters and facilitate discussion about lip characteristics, issues,
and potential rating terminology. During training session 1, the
primary investigator presented to the raters the qualities of lip
texture, lip shine, and lip vermilion border to establish an overall
lip health score. The panel then reviewed stock images to arrive
at a rating consensus. When the primary investigator determined that the expert panel was familiar with the rating scale
and concepts, training was concluded. After training, selected
VISIA-CR 4.3 images from the study dataset were evaluated collectively by the expert panel to further define the ordinal scoring
system. The primary investigator also conducted training for another staff member of the research center.
Proposed Rating Scale
The 3 key lip characteristics—texture, shine, and vermilion
border—were selected because of their importance to the appearance attributes of lip health that can be affected by lip
products.12,27,28 For example, healthy lips have a distinct vermilion
border.27,28 In addition, the characteristics were selected because
they represent healthy lips and are easily photographable.

RESULTS
The photography session produced 103 images, that were then
processed and archived for distribution to the expert dermatologist panel. Distribution entailed random loading of the images
to flash drives, which were mailed to each panel member. An
email provided instructions and an Excel scoring sheet for data
collection.
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Training of Dermatologist Raters
The primary investigator conducted 2 sessions to educate the

FIGURE 1. Proposed photonumeric lip rating scale.
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A total of 15 images were thought to be necessary for the final
scale. Panel evaluations occurred in 2 phases. During evaluation
1, the images were rated independently based on the proposed
rating scale (Table 2) by each of the 3 experts. The ordinal scores
for each characteristic were summed to arrive at an overall lip
health score for each image. During evaluation 2, the images
with the greatest rater agreement (ie, ≥75% of experts agreed
on the image rating) during evaluation 1 were redistributed to
the expert panel for selection of the final images and verification
of the final scale. This evaluation session was repeated until 15
images (ie, 5 for each of the key characteristics and 1 for each ordinal rating within a characteristic) were obtained. All 15 images
included in the final photonumeric scale (Figure 1) achieved
100% agreement among the raters.

DISCUSSION
This dermatologic study evaluated the lips of 103 subjects to
produce a photonumeric lip assessment scale that allows rating
of health issues associated with 3 key lip characteristics: shine,
texture, and vermilion border. The scale is designed for clinical
use to evaluate the efficacy of lip care products in achieving or
sustaining lip health. It comprises 15 images, 5 for each of the
key characteristics and 1 for each ordinal rating within a characteristic. The study aimed to achieve ≥75% agreement among
the 3 expert panel members on all images selected for the final
photonumeric lip health scale. In fact, all 15 images included in
the final scale achieved 100% rater agreement.

Z.D. Draelos, D. Rigel, A.J. Friedman

anatomic structure central to many critical human functions, the
lips deserve more attention from dermatologists. Other treatable lip conditions include dryness, chapping, and dull color,12
and unhealthy lips have a less distinct vermilion border, rough
texture, and reduced shine.12,27,28 Age- and sun-related changes
to the skin include wrinkles (increased quantity and visibility)17
and degeneration of elastic and collagen fibers,12 and the lips
also are a common site for eczematous dermatitis.15
Damage to the lip skin barrier is treatable by a variety of externally applied substances, such as ceramides, hyaluronic acid,
licorice extracts, dimethicone, petrolatum, and paraffin wax.34
Moisturizers are important to basic skin care because they help
protect the skin by stimulating its natural barrier function, and
they respond to the skin’s continual need for moisture.35 Studies support the use of lip creams in the winter, when conditions
are dry and cold.8 The application of lip balms, petroleum jelly,
emollients, and topical corticosteroids can help cheilitis simplex.15
The present study has produced the only photonumeric rating
scale for assessing lip health. Technical expertise is required to
attain high-quality photographs for dermatologic rating purposes.17 The VISIA-CR 4.3 system employed in the present study
uses digital technology to produce high-resolution images for
clinical research, which is a strength of this study.26 A limitation
of this research was the exclusion of subjects with Fitzpatrick
skin types IV–VI. In addition, this photonumeric scale was developed for use only in Caucasian subjects. Future studies can
develop additional photonumeric lip health scales for other
populations with different skin types, as well as to validate the
present scale.
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Photonumeric scales are user-friendly, helpful
ment tools.18 A 1992 study developed a photonumeric scale
for the evaluation of facial cutaneous photodamage. Those
researchers conducted a side-by-side comparison of their photonumeric scale and a conventional, widely used descriptive
scale, also for assessing cutaneous photodamage.17 Use of a
photonumeric scale was found to be superior to use of purely
descriptive, written scales in the assessment of facial skin. Today, numerous photonumeric scales for skin conditions have
been published.18,29-31

Extrinsic skin aging stemming from ultraviolet radiation, cigarette smoking, air pollution, and other factors is both preventable
and treatable and can be distinguished from chronologic or intrinsic aging.17,32 Three types of cheilitis that commonly occur
(ie, cheilitis simplex, angular/infective cheilitis, and contact/
eczematous cheilitis) are reversible with emollients and other
treatments.15 Nevertheless, and even though cheilitis may be associated with numerous diseases (eg, diabetes, iron-deficiency
anemia), a clear classification system for cheilitis had not been
established as of 2018.15 Similarly, it appears that few studies
have investigated sun protection for the lips, despite the fact
that the lips are a high-risk location for squamous cell carcinoma. In fact, the first European study of lip photoprotection
in patients with actinic cheilitis was published in 2019.33 As an

Despite these limitations, this scale provides healthcare professionals a way to evaluate lip health, track improvement,
and establish the efficacy of lip care products. It can also serve
as a visual source of information that can be used during discussions with patients about lip conditions and when making
treatment recommendations. In addition, the scale provides a
research tool to evaluate different formulations in the development of lip products.
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ABSTRACT
Several case reports have noted development of vitiligo as a potential side-effect of isotretinoin. In an IRB approved on-line survey of
vitiligo patients we queried 1,301 vitiligo patients, 1115 with generalized vitiligo responding as to whether they had taken isotretinoin
to address whether this issue was a common phenomenon amongst vitiligo patients. 3.6% of respondents had taken isotretinoin,
1.4% (n=16) before onset of vitiligo, and 2.2% (n=24) after onset of vitiligo. When compared with age-matched vitiligo peers who had
not taken isotretinoin before onset of vitiligo (n=64) , isotretinoin use prior to onset of vitiligo was associated with: decreased disease
body surface area (conditional logistic regression: OR of BSA≥50% (95% CI)=0.12 (0.03–0.57), P=0.007); decreased odds of body and
face involvement when compared with either body or face alone (OR (95% CI)=0.20 (0.06–0.73), P=0.02); and decreased co-morbid
autoimmunity (OR (95% CI)=0.17 (0.04–0.58), P=0.01). The volume of isotretinoin usage in vitiligo patients is additionally suggestive of
a link between cystic acne and vitiligo.
J Drugs Dermatol. 2020;19(6):637-638. doi:10.36849/JDD.2020.4938
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INTRODUCTION

V

to inflammatory bowel disease.1 Inflammatory bowel
disease flares and isotretinoin usage have also been
linked in select individuals through theorized suppression of
intestinal mucous production and exacerbation of colitis.2 However, acne itself is also potentially linked to inflammatory bowel
diseases.3 In Rao’s case report on low dose isotretinoin, 1 of 50
patients who received 20 mg/d for 3 months developed vitiligo,
but the timing of onset appeared potentially unrelated due to
the length of the study being 3 months.4 A later case report by
Kokandi revealed another patient with vitiligo approximately
2 months after 6 months of isotretinoin, who had some improvement with topical tacrolimus for 8 weeks.5 However, the
case had limited follow up as the patient discontinued topical
tacrolimus in favor of homeopathic treatment without further
follow up. In both cases, the authors termed the vitiligo change
as potential side-effects of isotretinoin, but Brito Mde et al’s
larger study of 150 patients did not link isotretinoin with vitiligo
development.6 Given the lack of clarity and consensus in the
literature, we sought to investigate the incidence of vitiligo and
history of isotretinoin usage.

METHODS
In an IRB-approved online survey of patients with vitiligo, we
sought to determine if the patients had previously taken isotreti-

include if the patient had ever taken isotretinoin and the timing
in regard to their diagnosis of vitiligo. Prior publications have
addressed quality of life in this population.7

RESULTS
Of those individuals queried, 1172 of 1301 patients completed
the survey. 1115 of those individuals reported having bilateral
lesions and physician diagnosed disease of vitiligo. Forty respondents (3.6% of 1115 respondents) reported any use of isotretinoin
(Table 1). 16 respondents took isotretinoin prior their diagnosis
of vitiligo (1.4%) while 24 respondents took isotretinoin after the
onset of vitiligo. This was a higher incidence than would be expected in the general population. Over 13 million people have
been treated with isotretinoin since 1982 according to legal websites (4.7% if the population had stayed stable at 272 M).

TABLE 1.
Isotretinoin Use and Vitiligo Diagnosis
Patient Population
Vitiligo patients with history of isotretinoin intake

Reported
Number
40

Patients with isotretinoin use before vitiligo diagnosis

16

Patients with vitiligo diagnosis before isotretinoin use

24
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Our study additionally queried 64 age-matched respondents
with vitiligo, but no history of isotretinoin use. These patients
were randomly selected for comparison to the 16 individuals
with isotretinoin prior to vitiligo onset. No significant differences were observed for age at diagnosis, or duration between
respondents with or without isotretinoin exposure (P>0.05).
Isotretinoin use prior to onset of vitiligo was associated with:
decreased disease body surface area (conditional logistic regression: OR of BSA≥50% (95% CI)=0.12 (0.03–0.57); P=0.007);
decreased odds of body and face involvement when compared
with either body or face alone (OR (95% CI)=0.20 (0.06–0.73);
P=0.02); and decreased co-morbid autoimmunity (OR (95%
CI)=0.17 (0.04–0.58); P=0.01).

DISCUSSION

M. O’Connor, J.I. Silverberg, N.B. Silverberg

the face, or if the skin microbiome is a contributor to on-going
activity. Investigations of medical therapies could uncover if
isotretinoin could slow the process of P. acnes stimulated vitiligo
development. For location, additional investigations could study
the distribution of facial disease of vitiligo of the mid-forehead
and mid-cheek, particularly in 15-40-year-olds. Alternatively,
investigation of seborrheic pathologies may be helpful, as seborrheic sites such as the hairline, forehead, brows, beard, and
perinasal areas overlap with vitiligo sites of disease. Additional
studies could examine if vitiligo patients taking oral antibiotics
could benefit from the inhibitory effect on P. acnes-induced inflammation and if acne outcomes on the face could be improved
with the addition of a benzoyl peroxide wash.

DISCLOSURES

In our study, prior use of isotretinoin is associated with decreased extent of vitiligo and decreased comorbid autoimmune
diseases. Vitiligo may be associated with a higher risk of severe
acne vulgaris requiring isotretinoin. Exploration is needed of
TLR 2 receptor polymorphisms as a potential disease modification pathway. In further analysis of previous investigations in
the literature, inflammatory acne may be associated with vitiligo, but it is unclear if this association may be due to cutaneous
inflammation or some shared pathway such as TNF production
or shared Toll-like receptor (TLR) defects.

The authors do not have any conflicts of interest to declare. This
study was previously presented at the annual Global Vitiligo
Workgroup meeting.
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The recent linkage of vitiligo to TLR 2 and TLR 4 polymorphisms
was investigated in 100 patients (vitiligo) and 100 control
patients regarding the TLR2 gene Arg753Gln.8 TLR4 gene Asp299Gly and Thr399Ile polymorphisms were genotyped by using
polymerase chain reaction and restriction fragment length polymorphism method. Karaca et al noted significant difference in
the distribution of TLR2 Arg753Gln genotype and in the allele
frequencies TLR2 753Gln between vitiligo patients and healthy
subjects (P< 0.05) and Toll-like receptor 4 Asp299Gly gene polymorphisms.8
In investigation of the connection between acne and TLR 2, the
activation of TLR 2 may initiate comedogenesis.9-11 Patients with
acne have higher TLR 2 expression on peripheral blood monocytes and more P. acnes induced TLR2 expression.10,11 The TLR 2
Arg 753 GLN polymorphism was associated with more acne in
investigations of patients with TLR2 polymorphisms.10,11

While this study investigates isotretinoin and vitiligo, further investigations can help elucidate more regarding the TLR defects,
acne, and vitiligo. A limitation of this investigation was that results were dependent on patient response to survey and interest
in participation. To survey all the patients who have ever taken
isotretinoin and determine the prevalence would require the entire iPledge program population, which would not be practical to
obtain patient consents. Further studies could explore if P. acnes
or its associated inflammation can stimulate vitiligo activity on

4.
5.
6.

7.
8.
9.
10.
11.
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ABSTRACT
Background: The Food and Drug Administration (FDA) has approved several new dermatologic drugs in the last decade. The public
response to their approval has not yet been evaluated.
Objective: To analyze the United States stock market response surrounding FDA approval of new dermatologic drugs between 2008
and 2018.
Methods: A list of 34 FDA approved dermatologic drugs for publicly traded companies was compiled from the CenterWatch New Dermatology Drugs List and the FDA Annual Reports on New Drugs. Company and stock market data was acquired from the Center for
Research in Security Prices (CRSP) United States Stock database. Cumulative abnormal returns (CAR) were calculated as the difference
between raw returns and expected value-weighted returns. Data analyses were performed using SAS 9.4 (Cary, NC).
Results: The average CAR for the 21-day window period surrounding FDA approval of new dermatologic drugs was +1.71%. Drugs
approved for the treatment of hyperhidrosis (+17.7%), bacterial skin infections (+7.18%), and rosacea (+6.83%) added the most market
value.
Limitations: The market value added to private or internationally traded companies could not be assessed.
Conclusion: FDA approval of dermatologic drugs generally has a positive market response. Information on market reaction may provide
important insights for investors, pharmaceutical companies, and researchers.

Do Not Copy
Penalties Apply

J Drugs Dermatol. 2020;19(6):639-645. doi:10.36849/JDD.2020.5033

INTRODUCTION

T

he approval of new drugs by the United States (U.S.)
Food and Drug Administration (FDA) is a lengthy process, typically taking between 10-15 years from pre-clinical testing to approval, with the cost of development estimated
at $1 billion U.S. dollars (USD) per drug.1-3 Rising prescription
drug costs in the U.S., attributed to market exclusivity awarded
through FDA approval and patents, are a major concern for
patients, physicians, and policy makers.4 Furthermore, rebate
revenues and consolidated market share of pharmacy benefit
managers have complicated drug pricing. Despite these concerns, drug manufacturers continue to employ pricing strategies to maximize profits.5

vestor sentiment towards a new drug. Previous studies have
used this theory to evaluate market responses to positive or
negative FDA announcements and found that both were associated with gains or losses, respectively, but market losses from
FDA rejections were more prominent.8,9 Although the steps
involved in FDA approval and factors associated with pricing
of dermatologic drugs are known, the impact of dermatologic
drug approval on the stock market response is unknown.10,11

The FDA has approved several new dermatologic drugs in the
last decade.6 While these drugs have gone through an extensive regulatory process, their value added to companies and
the public response to approval has not yet been evaluated. The
efficient market hypothesis, a theory of financial economics,
states that security prices fully reflect all available information.7

Understanding the financial impact of dermatologic drug
approval is important for several reasons. Firstly, research
has demonstrated the major role of academic institutions in
pre-approval publications, and industry profits often guide investments in research and development.12,13 Furthermore, drugs
with significant exposure and marketing alongside approval
are likely to be brought up in clinician-patient conversations.14
Finally, the market response to FDA approval of new drugs may
help highlight strategies employed by pharmaceutical companies and advise regulatory activity.

As such, news of FDA approval or rejection is reflected in the
stock market and the company value change demonstrates in-

The objective of this study is to evaluate the U.S. stock market
response to FDA approval of new dermatologic drugs in the
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past decade. We aimed to provide insight into how investors
and financial markets view and respond to new dermatologic
drugs, assess which types of drugs have a larger market response, and analyze trends in public response to dermatologic
drug approvals.

METHODS
Selection Methodology
The FDA does not typically categorize drug approvals by medical field (eg, “dermatologic drugs”), so the list of FDA approvals
for new dermatologic drugs was compiled from two sources:
CenterWatch New Dermatology Drugs List and the FDA Annual
Reports on New Drugs (accessed February 2019).15,16 CenterWatch is a third-party organization that provides comprehensive
information on clinical trials, FDA approvals, and industry
news.17,18
To account for dermatologic drugs that may have been excluded in the CenterWatch List, we also searched the FDA
Annual Reports with key terms from the American Academy
of Dermatology (AAD) Burden of Skin Disease List.16,19 The two
lists of dermatologic drugs were then combined, with duplicates removed, to generate a preliminary list of 59 approved
drugs between 2008 and 2018. Approval dates for these drugs
were obtained from the official FDA Approved Drug Products
(Drugs@FDA) database.6

R.S. Mazmudar, R. Tripathi, H.H. Ezaldein, J.F. Scott

ent companies.24 For example, companies are likely to show
positive raw returns during a bullish market when investor
confidence is high. As such, a better indication of company
performance is the abnormal return. While there are various
methods for determining abnormal returns, we used the widely
accepted market-adjusted model.25 This model states that the
abnormal return is equal to the difference between the actual return and expected value-weighted return.26 The value-weighted
return, extracted from the WRDS platform, reflects how much
the individual stock price is expected to change based on how
the overall market index performed that day and the company’s
market capitalization, a metric of company size. We determined
the cumulative abnormal returns (CAR; running total), and associated standard errors, over the 21-day window period to
determine the aggregate value added by each approved dermatologic drug. This approach has been consistently used in the
past to evaluate aggregate abnormal returns.8,9 Pearson’s correlation coefficient was calculated between market capitalization
and CAR to determine if there was an association between size
of developing company and market impact. Data extraction and
analyses were performed using SAS 9.4 (Cary, NC) with remote
hosting of the WRDS UNIX server.

RESULTS
In total, 59 dermatologic drugs were approved by the FDA between 2008 and 2018 (Figure 1). Drugs developed by private
companies (N=18) and companies traded on international exchanges (N=5), were excluded from analysis, as were two drugs
(azficel-T and pembrolizumab) for which full historical data was
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Database
Company and stock market data was obtained through Case
Western Reserve University institutional access to the Wharton
Research Data Services (WRDS) platform.20 The Center for Research in Security Prices (CRSP) U.S. Stock database, through
WRDS, contains comprehensive historical data on stock prices
and returns for companies listed on the following exchanges:
New York Stock Exchange (NYSE), NYSE American, National
Association of Securities Dealers Automated Quotations (NASDAQ), and NYSE Arca.21 The WRDS platform and CRSP database
have previously been used for market analysis and financial research.22,23

FIGURE 1. Dermatologic drug selection methodology.

Analysis and Modeling
The list of drugs for analysis was merged with historical information on respective companies using company identifiers (stock
ticker, PERMNO codes). Company return values were compiled
for the 10 relative days (relative to account for market closure
on weekends and holidays) before and after each approval date.
The 21-day window surrounding FDA approval was chosen as it
has been used by previous similar event studies.8,9
To systematically study stock return changes, abnormal returns were calculated for each day. Abnormal returns reflect
how much the stock price moved versus what was expected,
and help juxtapose events over varying time periods for differ-

Abbreviations: FDA: Food and Drug Administration, AAD: American Academy of Dermatoloy,
WRDS: Wharton Research Data Services
*
The AAD Burden of Skin Disease list was cross-checked with CenterWatch yearly approved
lists for 2008-2010, since original NME Drug and New Biologic Approval Reports for these years
are no longer available on the FDA website or archives.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

641
Journal of Drugs in Dermatology
June 2020 • Volume 19 • Issue 6

R.S. Mazmudar, R. Tripathi, H.H. Ezaldein, J.F. Scott

TABLE 1.
Dermatologic Drug FDA Approvals for Public Companies (2008-2018)
Date
of Approval

Generic Drug Name

Condition Treated

Company

07/16/2010

clindamycin phosphate and tretinoin

acne vulgaris

Stiefel

-2.28

postherpetic neuralgia

Abbott
Laboratories

-7.62

01/28/2011

gabapentin

CAR (%)
Day -10 to +10

03/25/2011

ipilimumab

metastatic melanoma

Bristol-Myers Squibb

2.72

03/29/2011

peginterferon alfa-2b

melanoma

Merck

1.86

06/21/2011

azficel-T

nasolabial fold wrinkles in adults

Fibrocell Science

a

2.85

08/25/2011

icatibant

acute attacks of hereditary angioedema

Shire
Pharmaceuticals

02/07/2012

ivermectin lotion

head lice

Sanofi Pasteur

-0.99

06/06/2012

gabapentin enacarbil

postherpetic neuralgia

GlaxoSmithKline

0.62

05/29/2013

trametinib

unresectable or metastatic melanoma with BRAF V600E
or V600K mutations

GlaxoSmithKline

2.98

05/29/2013

dabrafenib

unresectable or metastatic melanoma with BRAF V600E mutation

GlaxoSmithKline

2.98
-1.36

11/14/2013

luliconazole Cream 1%

interdigital tinea pedis, tinea cruris, and tinea corporis

Valeant
Pharmaceuticals

06/06/2014

efinaconazole 10% topical gel

onychomycosis of the toenails

Valeant
Pharmaceuticals

-10.5

06/20/2014

tedizolid phosphate

acute bacterial skin and skin structure infections

Cubist
Pharmaceuticals

-1.02

07/07/2014

tavaborole

onychomycosis of the toenails

Anacor

1.22
-1.53

08/06/2014

oritavancin

acute bacterial skin and skin structure infections

The Medicines
Company

09/04/2014

pembrolizumab

unresectable or metastatic melanoma

Merck

1.83

09/23/2014

apremilast

moderate to severe plaque psoriasis

Celgene

2.98
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12/22/2014

nivolumab

unresectable or metastatic melanoma

Bristol-Myers Squibb

0.58

01/21/2015

secukinumab

plaque psoriasis

Novartis

4.85

07/24/2015

sonidegib

locally advanced basal cell carcinoma

Novartis

1.62

10/27/2015

talimogene laherparepvec

unresectable recurrent melanoma

Amgen

1.45

03/22/2016

ixekizumab

plaque psoriasis and active psoriatic arthritis

Eli Lilly

-0.78

12/14/2016

crisaborole ointment

atopic dermatitis

Pfizer

-0.28

01/18/2017

oxymetazoline hydrochloride

facial erythema associated with rosacea

Allergan

6.83

02/15/2017

brodalumab

plaque psoriasis

Valeant
Pharmaceuticals

-2.17

03/23/2017

avelumab

Merkel cell carcinoma

EMD Serono/Pfizer

-3.43
-5.25

03/28/2017

dupilumab

atopic dermatitis

Regeneron
Pharmaceuticals

06/19/2017

delafloxacin tablets and injection

acute bacterial skin and skin structure infections

Melinta Therapeutics

18.92

12/14/2017

hydrogen peroxide

seborrheic keratoses

Aclaris Therapeutics

5.27

06/07/2018

rituximab

Pemphigus Vulgaris

Biogen IDEC,
Genentech

5.01

06/27/2018

Encorafenib + binimetinib

melanoma

Array BioPharma

-6.23

06/28/2018

glycopyrronium

primary axillary hyperhidrosis

Dermira

17.7

09/28/2018

cemiplimab-rwlc

cutaneous squamous cell carcinoma

Regeneron
Pharmaceuticals

2.23

10/01/2018

sarecycline

acne vulgaris

Paratek
Pharmaceuticals

4.84

10/02/2018

omadacycline

bacterial pneumonia and acute skin infections

Paratek
Pharmaceuticals

12.36

12/19/2018

pembrolizumab

Merkel cell carcinoma

Merck

b

Historical data on Fibrocell Science (approval date 06/21/2011) is not available on WRDS until 05/17/2013.
Pembrolizumab (approval date 12/19/2018) was excluded from most CAR analyses as the full window (market day +10) could not be extracted since the WRDS database
is updated annually and ends at 12/31/2018. The CAR from -10 to +7 (the last available day) for this drug was 7.77%

a

b
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FIGURE 2. Market returns around announcements of FDA approval of dermatologic drugs. Average cumulative abnormal returns, and associated
standard errors, of the 34 drugs analyzed by day relative to approval date.
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FIGURE 3. Cumulative abnormal returns surrounding FDA approval by year (2008-2018).

*

2008 had no new dermatology drug approvals, and no dermatology drugs approved in 2009 were registered to public companies.
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TABLE 2.
Average Cumulative Abnormal Returns by Drug Treatment Category
Condition Treated

Number
of drugs

Average
CAR (%)

Primary axillary hyperhidrosis

1

17.7

Acute bacterial skin infections/antibiotics

4

7.18

Rosacea

1

6.83

Seborrheic keratoses

1

5.27

Pemphigus Vulgaris

1

5.01

Acute attacks of hereditary angioedema

1

2.85

Acne vulgaris

2

1.28

Plaque psoriasis

4

1.22

Melanoma (unresectable, metastatic, etc)

8

1.02

Non-Melanoma skin cancer (BCC, SCC, MCC)

3

0.14

Head lice

1

-0.99

Atopic dermatitis

2

-2.77

Postherpetic neuralgia

2

-3.50

Fungal or dermatophytic infections

3

-3.55

not available. The final analysis contained 34 FDA approved dermatologic drugs from U.S. publicly traded firms between 2008
and 2018 (Table 1).
The average CAR for the 21-day window period surrounding
FDA approval of the 34 dermatologic drugs was +1.71% (Figure
2). The 34 approved drugs had a wide range of CAR, ranging
from -10.5% (efinaconazole gel) to +18.92% (delafloxacin) (Table
1). There was positive anticipation leading up to drug approval,
with the average CAR reaching +1.11% on the day prior to the
FDA approval announcement (day -1).There was no upward
shift in average CAR (-0.19%) on the FDA approval day (day 0).
Growth was observed on day 2 (CAR +0.34%) and day 3 (CAR
+0.57%) after drug approval.

R.S. Mazmudar, R. Tripathi, H.H. Ezaldein, J.F. Scott

observed, with average CAR reaching +1.11% prior to the approval date. Our results also highlight that the most recent year
of study (2018) had the largest average CAR (+5.98%). Finally,
our results suggest that the market response to FDA drug approval varied based on the condition treated.
An average positive abnormal growth in stock prices suggests
that approval of dermatologic drugs tends to have a favorable
market response. By studying the market changes before and
after approval, we were able to effectively study anticipation,
momentum, and the overall response due to a specific event.
Additionally, our methodology avoided studying the market
response for just the approval day (day 0), as FDA approvals
are sometimes released after market closing (eg, at 6 PM). In
those cases, we could expect price movement on the following
market day, which may help explain our results showing lagged
gains in days 2 and 3. Finally, a market response snapshot with
too wide a window period would have made it difficult to avoid
extraneous factors such as change in executive leadership or
other product releases, which would also be expected to shift
stock price.27
Despite the positive average CAR, there is considerable variation in stock market responses. There are several possible
explanations for the wide CAR range (-10.5% to +18.92%).
Firstly, the stock price, susceptible to information leaks, may
already reflect the FDA approval decision prior to the release
date.28 Alternatively, increases in stock value may have been
incorporated from the drug’s prior progression along the FDA
approval pipeline.29 Drug approvals that show negative CAR or
value loss may indicate approval of a marginally effective drug,
confounding negative factors that shifted returns down at the
same time, or lack of investor confidence in the marketability of
the approved drug. Interestingly, developing company size was
not significantly correlated with market impact. This may suggest that other characteristics are more important than exposure
in determining market impact.
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The six drugs approved in 2018 (rituximab, encorafenib/binimetinib, glycopyrronium, cemiplimab-rwlc, sarecycline,
omadacycline) demonstrated the highest average CAR (+5.98%),
while the one drug approved in 2010 (clindamycin phosphate/
tretinoin gel) had the lowest average CAR (-2.28%) (Figure 3).
Upon categorical analysis, drugs approved for the treatment
of hyperhidrosis (CAR +17.7%), bacterial skin infections (CAR
+7.18%), and rosacea (CAR +6.83%) added the most market
value (Table 2). Drugs approved for the treatment of fungal infections (CAR -3.55%), postherpetic neuralgia (CAR -3.50%), and
atopic dermatitis (CAR -2.77%) had the lowest average market
changes. There was no association between market capitalization (metric for company size) and CAR (r= -0.215, P=0.2221).

DISCUSSION
The average CAR for our 21-day window study surrounding
FDA approval of dermatologic drugs between 2008 and 2018
was +1.71%. Preemptive increases prior to FDA approval were

The positive average CAR prior to approval date may also
suggest the possibility of private information sharing, a phenomenon well-researched in the biotechnology industry.30 Our
results did not reveal a large increase in stock prices on the approval date. Other event studies have similarly demonstrated no
or small effects of the approval date on stock returns, attributing
the lack of expected rise to announcement data leakage.31,32 Conversely, prior studies have shown positive jumps for favorable
announcements.8,33 This variation, consistent with our results,
suggests that some products may be more susceptible to close
investor monitoring or information leaks.
Drugs approved in the most recent year of our study period
(2018) demonstrated the highest returns. This may be due to intrinsic drug characteristics or an indication of future trends. Past
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research has shown that retail dermatologic drug prices have
risen considerably over time, so investors may believe more
recent dermatologic drug approvals provide a larger financial
stimulus than prior years.34
Market response to FDA approval also varied based on the condition treated. Therapies for conditions with generally fewer
effective alternative treatments are more favorably received by
investors (eg, hyperhidrosis, rosacea). Drugs approved for conditions with generally more effective non-procedural treatments
(e.g. atopic dermatitis, fungal infections) showed negative value
added. Chronic or more common conditions tended to show
positive average CAR’s (eg, bacterial infections, acne, psoriasis).
In addition, public response may relate to drug prices for certain
conditions. For example, a previous study demonstrated that
topical antineoplastic drugs had the largest price increases from
2009 to 2015.34 Correspondingly, our research demonstrates that
FDA approval of melanoma or nonmelanoma skin cancer drugs
provided positive value change for companies. Finally, drugs
approved for the treatment of rare diseases (eg, pemphigus vulgaris) have been known to have large revenue potential, partly
due to high pricing.35

LIMITATIONS

R.S. Mazmudar, R. Tripathi, H.H. Ezaldein, J.F. Scott

suggesting that investors anticipate approval decisions. Negative CAR may suggest that prices already reflect approval
expectations or that investors did not anticipate the drug adding
significant value to the company. Drugs approved for the treatment of hyperhidrosis, bacterial skin infections, and rosacea
added the most value. These financially-attractive drugs may
be highly advertised in direct-to-consumer marketing and could
guide future R&D. Information on how the U.S. stock market reacts to new dermatologic drugs is scarce, and the results of this
study may provide important insights for investors, pharmaceutical companies, and researchers.
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ABSTRACT
Background: Laser procedures for acne and acne scars have traditionally been postponed for at least 6 to 8 months after the end of
systemic isotretinoin therapy. Lower dosages with more modern laser devices having unique energy parameters of high power in microsecond pulse durations have made it possible to administer laser therapy during or shortly after completion of isotretinoin therapy,
thus reducing the risk of side effects of isotretinoin.
Methods: Patients with moderate to severe facial acne (n=46) and atrophic scars enrolled in a 6-month study. Genetic analysis of patients revealed the presence of polymorphisms of genes Col1A2, MMP3, ESR1, MMP1, and MMP7, which can lead to scar formation.
Patients underwent low-dosage isotretinoin therapy (0.2-0.3 mg/kg/day) in combination with facial laser treatment using a 650-microsecond, 1064-nm Nd: YAG laser. Acne severity was graded using the Investigators Global Assessment (IGA) scale and quality of life was
evaluated by the Dermatology Life Quality Index (DLQI).
Results: IGA parameters decreased from 1.8 ± 0.2 (mean ± SD) initially to 0.5 ± 0.4 at the end of the study, a 72.3% reduction which
was significant (P<0.01). The DLQI index decreased from 10.1 ± 1.3 initially to 2.8 ± 1.2, a 72.3%, a significant reduction (P<0.01).
Inflammatory elements resolved without scarring. Laser treatment was well tolerated and improvement in pre-existing scars was
noticeable.
Conclusions: The 650-microsecond, 1064-nm laser in combination with low-dose isotretinoin is safe and effective in patients with acne
complicated by atrophic scars and genetically prone to post-acne scarring.
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INTRODUCTION

T

radition holds that laser procedures to treat acne vulgaris should be postponed at least 6 to 8 months after
the end of systemic therapy with isotretinoin. This is
based on data suggesting that dermabrasion or laser therapy
during isotretinoin treatment may induce keloid formation or
delay the repair of skin integuments (ie, skin scar tissue).1-7 The
validity of this practice has recently been questioned.8-12 In their
consensus recommendations, Spring and colleagues10 reported insufficient evidence that physicians should delay manual
dermabrasion, cutaneous surgery, superficial chemical peels,
laser hair removal, and fractional ablative and nonablative laser
procedures in patients receiving or recently completing therapy
with isotretinoin. The authors did not, however, recommend
mechanical dermabrasion and fully ablative laser therapy while
patients underwent systemic isotretinoin treatment.

Two months later the American Society of Dermatologic Surgery reported its consensus recommendations regarding the
safety of lasers, dermabrasion, chemical peels, energy devices, and skin surgery during and after isotretinoin use.11 The
Task Force concluded that evidence was lacking that physicians
should delay procedures with chemical peels and nonablative lasers (ie, hair removal lasers and lights, vascular lasers,
fractional devices) in patients currently or recently exposed to
isotretinoin, and that superficial and focal dermabrasion, when
performed by a well-trained professional, may also be safe.
Mysore and colleagues,12 after reviewing published studies,
reported that evidence for avoiding a variety of procedures
(fractional CO2 resurfacing, fractional Nd:YAG laser, fractional
infrared lasers, laser hair removal, microdermabrasion using
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aluminum crystals, microneedling [with and without radiofrequency], and cold steel surgeries) in patients undergoing
isotretinoin therapy was poor or limited. The authors suggested
that, instead of avoiding these procedures, physicians perform
a test procedure to establish safety in selected patients taking
isotretinoin.
The present study explores the efficacy and safety of using a
650-microsecond, 1064-nm Nd: YAG laser (LightPod Neo Elite,
Aerolase Corp., Tarrytown, NY) in combination with low-dose
isotretinoin for the treatment of acne and acne scars.

METHODS
Patients
Female (n=28) and male (n=18) patients, aged 18 to 30 years and
skin types I through III enrolled in the 6-month study. All patients
had moderate to severe facial acne (up to 20 papulopustular elements) complicated by atrophic scars. Genetic analysis of all
patients revealed the presence of polymorphisms of ESR1, Col1A2, MMP1, MMP3, and MMP7 genes, known to be associated
with the development of scars. The latter inclusion criterion is
based on recent studies13,14 suggesting the existence of genetic
predictors for the formation of atrophic post-acne scars. The
ESR1 gene encodes an estrogen receptor, a transcription factor
for hormone binding, DNA binding, and activation of transcription.15 The Col1A2 gene encodes the pro-alpha2 chain of type I
collagen.16 The MMP genes encode the matrix metalloproteases,
proteins involved in normal physiological processes (eg, tissue
remodeling) and disease processes. The MMP1 gene encodes
a protease that breaks down types I, II, and III interstitial collagens.17 The MMP3 gene encodes an enzyme that degrades
fibronectin, laminin, collagens III, IV, IX, and X, and cartilage
proteoglycans.18 The MMP7 gene encodes a protease that breaks
down proteogylcans, fibronectin, elastin, and casein.19

M.H. Gold, N. E. Manturova, L. S. Kruglova, E.V. Ikonnikova

Severity of Acne
Acne severity was graded at specific time points using the Investigators Global Assessment (IGA) scale (Table 1).20-24 The
mean (± SD) IGA score of all patients before the start of therapy
was 1.8 ± 0.2.
Quality of life was graded by the Dermatology Life Quality Index
(DLQI) (Table 2).25-27 If two or more questions were not answered,
data were not considered in statistical processing. The questionnaire was completed by patients at the beginning of the study
(before laser treatment) and at the end of the study. A total index
was calculated from the DLQI data; its minimum value corresponded to 0 points and the highest value was 30 points. Thus, a
large index value indicated a strong negative impact of the skin
condition on the patient's quality of life. The mean (± SD) DLQI
score before laser treatment was 10.1 ± 1.3.
Procedure
All patients underwent the combination therapy for 6 months.
Patients received systemic isotretinoin at a low dosage (0.2-0.3
mg/kg/day) and facial laser treatment using a 650-microsecond, 1064-nm Nd: YAG laser with a fluence of 21 J/cm2 and spot
diameter of 6 mm via a collimated beam. A total of 12 laser procedures were performed per subject at 2-week intervals.
Data Analysis

were evaluated by descriptive statistics and a t-test was
Do Not Data
Copy
used to test for significant differences using P=0.05 as the cutPenaltiesoffApply
value.

Excluded were women of child-bearing potential or unwilling to
use an effective method of birth control; the presence of uncontrolled or serious disease; and any medical or surgical condition
that may either interfere with interpretation of the trial results
and/or put the subject at significant risk (in the investigator’s
judgment) if the subject took part in the trial.

RESULTS
All patients completed the study. IGA parameters decreased
from 1.8 ± 0.2 (mean ± SD) initially to 0.5 ± 0.4 at the end of
the study, a 72.2% reduction which was significant (P<0.01).
The DLQI index decreased from 10.1 ± 1.3 initially to 2.8 ± 1.2,
a 72.3% reduction which was significant (P<0.01). Inflammatory
elements resolved without scarring. Laser treatment was well
tolerated, and the treated areas healed without adverse events.
Improvement in pre-existing scars was noticeable.
Clinical examples are provided in Figures 1-6.

TABLE 1.
Investigator’s Global Assessment (IGA) Scale Used to Grade the Severity of Acne
Score

Appearance

Description

0

Clear

1

Almost clear

Residual hyperpigmentation and erythema may be present

2

Mild

3

Moderate

4

Severe

Covered with comedones, numerous papules and pustules, and a few nodules and cysts may be present

5

Very
severe

Highly inflammatory acne covering the face, nodules and cysts present

A few scattered comedones and a few small papules
Some comedones and some papules and pustules, no nodules
Many comedones, papules, and pustules. One nodule may be present
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TABLE 2.
The Dermatology Life Quality Index
Question

Response

How much does itching, pain, burning, soreness of skin bother you?

How insecure have you felt in everyday life due to your skin condition?

How much has the condition of your skin interfered with your shopping, household chores?

How much has your skin condition affected your clothing choices?

How much has the condition of your skin prevented your contacts with others, active rest?
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How much has your skin condition prevented you from exercising and working out?

Has your skin condition prevented you from working or studying?

Has your skin condition affected your relationships with friends, relatives, partners?

How badly has your skin condition affected your intimate life?

How much has the treatment of your disease changed your life (for example, you have lost
a lot of time, money, you paid less attention to work, family)?

Points

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

Yes

3

No

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0

very much (very frequently)

3

a lot (frequently)

2

not much

1

not at all or difficult to respond

0
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FIGURE 1. A 24-year-old male before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.

FIGURE 2. A 25-year-old female before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.

FIGURE 3. A 19-year-old male before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.

FIGURE 4. A 25-year-old female before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.

FIGURE 5. A 25-year-old female before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.

FIGURE 6. A 19-year-old female before (left) and after 12 treatments
(right) with the 650-microsecond laser at 2-week intervals.
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DISCUSSION
The results show that the 650-microsecond, 1064-nm laser in
combination with low-dose isotretinoin is a safe and effective
therapy for patients with acne complicated by atrophic scars
and genetically prone to formation of post-acne scarring. The
combination therapy stimulates the synthesis and reorganization of collagen without excessive tissue heating and patient
discomfort.28 Pathological scarring common in acne patients
was not observed and, in many patients, improvement in preexisting scars was apparent.
The advantages of the 650-microsecond Nd: YAG 1064-nm laser for the treatment of acne have been described in detail29-32
and will be summarized. This laser permits the user to optimize
outcomes by taking advantage of the 650-microsecond pulse
duration, which is shorter than the thermal relaxation time of
the therapeutic target. This feature minimizes thermal damage

to surrounding tissues, pigmentary changes, scarring, and pain
during or after treatment. The long wavelength (1064 nm) and
the 650-microsecond pulse duration combine to permit the user
to more safely treat darker skin types without skin cooling or
numbing.
The pulse duration of conventional 1064-nm lasers is between
5 and 30 milliseconds, much higher than the 700-microsecond
thermal relaxation time of skin tissue. With long pulse durations,
the target tissue must be cooled continuously to reduce pain
during treatment and minimize damage to surrounding tissue.
The 650-microsecond laser, with its pulse width less than 700
microseconds, does not require cooling and therefore represents a more viable treatment option, particularly for uneven
surfaces such as skin with acne or acne scars.
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The 650-microsecond laser also delivers energy in a collimated
beam, which allows the physician to vary handpiece-to-skin
distance without changing the fluence, thus improving both
safety and efficacy during treatment. These features make the
650-microsecond 1064-nm laser safer, more repeatable, and
less dependent on operator technique.32 The lack of contact to
the skin by the handpiece also makes for a hygienic treatment as
a means of avoiding potential transfer of pathogens to the skin
that otherwise can happen with the common features of other
laser devices that make contact with a handpiece.
Low-dose Isotretinoin
Isotretinoin is FDA-approved for the treatment of severe cases
of nodulocystic acne.33 The recommended dose has been 0.5-1.0
mg/kg/day for 16 to 32 weeks, with a maximum cumulative dose
120 mg/kg.33-36 Adverse effects due to isotretinoin, which include
cheilitis, eczema, and tiredness, have been shown to be dose dependent.37 In this 1743-patient study, patients treated with 0.25
mg/kg/day reported cheilitis in 47%, eczema in 7%, and tiredness in 5%, while those treated with 0.75 mg/kg/day experienced
these adverse effects in 96%, 16%, and 18%, respectively. The
author concluded that isotretinoin was very effective against
acne and had a low adverse effect profile at lower doses.
To treat mild to moderate acne, low doses of isotretinoin have
been suggested to reduce dose-dependent side effects36,38-44 and
to reduce costs of treatment.38,43 Even for severe acne, lower
doses of 0.3 to 0.5 mg/kg/day appear to be as effective as 1 mg/
kg/day, but relapse rates are high.45,46
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In their survey of 220 nationally recognized experts in cutaneous laser surgery, Prather and coworkers,51 with a 42% response
rate, found that most respondents reported a low complication
rate in patients treated with lasers while taking isotretinoin or
within 6 months of completing their therapy. Although respondents reported concern about the risk of poor wound healing
and scarring, their most frequently reported concern was the
medicolegal risk.
Mysore and colleagues12 suggest that early studies advocating a
6 to 8-month delay after completion of isotretinoin therapy have
limited validity today because these reports had small sample
sizes, were case reports, and were published when lasers were
in early stages of development. Modern laser devices have improved in safety, precision, and invasiveness. Dermabrasion is
rarely performed today and less aggressive procedures such as
superficial peels and microdermabrasion have taken hold. These
arguments and those described earlier10,11 support the view that
postponing laser treatments in patients receiving isotretinoin is
not necessary, which is consistent with the results of the present study.
Our encouraging results justify additional studies with more patients, different doses of isotretinoin, a longer follow-up time,
and the inclusion of a control group.

CONCLUSION
Do Not Copy
The 650-microsecond,1064-nm laser in combination with lowPenaltiesdose
Apply
isotretinoin is a safe and effective therapy for patients with

Combination Therapy
The results of the present study are consistent with those of
previous studies in which patients with acne or acne scars
have undergone laser treatment during or shortly after treatment with low-dose isotretinoin47-50 without serious side effects.
Yoon and colleagues47 reported better than fair improvement
in 35 patients with acne scars after treatment with a 1550-nm
Erbium doped fiber laser while taking isotretinoin (10 mg/day).
Aggravation of acne scars, hypertrophic scars, or keloids were
not observed. In a 20-patient study of patients with facial acne
scars,48 patients received full-face fractional ablative CO2 laser
treatment while receiving oral isotretinoin or after having completed the systemic treatment within the previous 1 to 3 months.
All patients showed normal re-epithelialization without hypertrophic scars or keloids. Saluja and colleagues,49 in a 10-patient
split-face study, reported normal wound healing after nonablative fractional laser treatment of acne scars within 1 month after
patients completed isotretinoin therapy. Xia and coworkers,50 in
a similar split-face study in patients with moderate to severe
acne and undergoing low-dose isotretinoin therapy, reported
significant improvement in acne lesions and atrophic boxcar
scars without serious complications after three treatments with
a nonablative fractional laser.

acne complicated by atrophic scars and genetically prone to formation of post-acne scarring.
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ABSTRACT
Newer biologics have introduced the possibility of higher and more complete clearance rates than previously possible. For many patients, PASI 90 and PASI 100 responses are realistic. Furthermore, higher levels of clearance, particularly total clearance, is associated
with marked improvements in quality of life. Little data is available on the clinical benefits of higher clearance levels and how this might
relate to improvements in other comorbidities. Is it time for dermatologists to strive for total clearance for our patients? We will examine the evidence that is available around this important topic.
J Drugs Dermatol. 2020;19(6):652-656. doi:10.36849/JDD.2020.4975

INTRODUCTION

P

soriasis has a profound impact on the quality of life of
its affected patients.1 Disturbing their emotional, social,
physical, and financial well being, patients with psoriasis
have reported a wide array of challenges, including difficulties
in the workplace, exclusion from public facilities, trouble finding
jobs, and contemplating suicide.1 With the wave of newer biologics, such as ixekizumab, guselkumab, tildrakizumab-asmn,
secukinumab, risankizumab-rzaa, and brodalumab, complete
clearance is now a real possibility for patients with moderate to
severe psoriasis. The percentages of patients on first generation
biologics such as etanercept (100 mg/week), adalimumab, and
ustekinumab who have achieved complete clearance is low at
7.3%, 16.7%, and 16.4%, respectively.2 Despite this, with almost
15,000 patients currently on biologic therapy for psoriasis, over
half remain on the older biologics [etanercept (n=912), adalimumab (n=5.029), and ustekinumab (n=1,599)] (IQVIA, unpublished data, September 2019).

ing unhappiness with their treatment results and asking for a
change. Many patients may not even be aware that higher levels
of clearance are now within reach.
Brodalumab-related Benefits for 100% Clearance

of the biologics that shows promise for achieving total clearDo Not One
Copy
ance of patients is brodalumab. After 52 weeks and 108 weeks of
Penaltiestreatment,
Applymore than 2 out of every 3 patients achieved PASI 100

Patients who achieve 100% clearance, or Psoriasis Area and Severity Index (PASI) 100, are more likely to have improved quality
of life scores and a reduction in the signs and symptoms of
psoriasis.3 However, a recent study showed that only 39% of
physicians and patients agree regarding their level of satisfaction with psoriasis control using current treatment methods.4,5 In
fact, 51% of physicians were satisfied with the level of treatment
control when their patients were not at all satisfied with the
level of control they achieved with treatment.4 This finding indicates that although quality of life data provide encouragement
for treating to complete clearance, improvements in quality of
life or other patient-reported outcomes have traditionally not
been enough for a physician to switch biologic treatments for
a patient without clear skin unless the patient is also express-

scores (68% and 69%, respectively).3,6 A study by Strober et al
pooled data from 3 phase III clinical trials and compared the results for patients who achieved complete clearance (PASI 100) to
those who did not (PASI 75) for patient-centered outcomes like
the Psoriasis Symptom Index (PSI), an eight-item patient-reported outcome measure developed by Amgen for their product,
etanercept, for assessing the severity of plaque psoriasis symptoms and the Dermatology Life Quality Index (DLQI).3,7
For patients taking brodalumab who were at least 75% clear
but less than 100% clear, there was a significant improvement
(11%) in 100% symptom-free days; however, those who experienced total clearance were 100% symptom-free for 42% of their
days (Figure 1A).3 As measured by DLQI, 55% of patients who
were at least 75% clear but less than 100% clear rated their DLQI
score as a 0 or 1, indicating that psoriasis did not affect their life,
compared to 80% of those who were 100% clear (Figure 1B).3
Sixty-eight percent of patients who were at least 75% clear but
less than 100% clear were PSI responders (meaning that their
PSI total score ≤8 with each symptom rated as either 0 [not at
all severe] or 1 [mild]), but for those who were totally clear 88%
were responders (Figure 1C).3 In those who were at least 75%
clear but less than 100% clear, 13% achieved a PSI = 0 (psoriasis symptoms not at all severe,) while 45% of those who were
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FIGURE 1. Impact of residual disease between PASI 75 and PASI 100 scores.
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FIGURE 2. The prevalence of anxiety and depression reduced with brodalumab treatment.
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totally clear experienced no signs or symptoms of psoriasis
(Figure 1D).3 Together, these results indicate that complete clearance offers patients additional benefits beyond what they would
experience at the historical target of PASI 75.

P< .001

In a pooled analysis of four phase 3 clinical trials with
secukinumab, 30.1% of patients taking placebo and 25.9% of
patients taking secukinumab had concurrent psoriatic arthritis.9
After 12 weeks of treatment, secukinumab treatment improved
mobility (P<.0001).

Do Not Copy
Non-biologic therapies traditionally have been used to treat
Penaltiespsoriasis
Apply
and psoriatic arthritis, although they do not seem to

Clinical trials with brodalumab were unique among the psoriasis treatment studies because they included patients with a
history of depression or anxiety. The incidence and severity of
depression and anxiety (determined by the Hospital Anxiety and
Depression Scale [HADS]), which was similar across treatment
groups at the time of study entry, improved with brodalumab
treatment. In Figure 2A, results show that by week 12, the mean
HADS score was significantly lower in the group that has been
treated for psoriasis with SILIQ compared to control. Similarly,
the incidence of depression was similar across treatment groups
at baseline but was significantly lower in the group whose psoriasis had been treated with SILIQ (Figure 2B).
Overall, CRP levels improved with brodalumab treatment
(standard deviations too large to show anything on stratified
analysis).

Secukinumab-Related Benefits for More Complete Clearance
Eighty-one percent of patients who achieved PASI 100 scores
on secukinumab treatment reported DLQI scores of 0 or 1,
compared to only 67.2% of PASI 90 patients and 39.9% of PASI
75 patients.8 More PASI 100 achievers (64.7%) were also more
likely to experience complete itch relief compared to PASI 90
achievers (30.8%) and PASI 75 achievers (5.1%).8 Furthermore,
completely clear patients retained their quality of life and symptom responses, patients in the PASI 90-99 range experienced a
regression in their responses over time.8

have an effect on patient-reported outcomes. A 6-month, randomized, double-blind study of methotrexate vs placebo in 212
patients with active psoriatic arthritis showed no evidence of
a significant treatment effect on joint counts, erythrocyte sedimentation rate, C-reactive protein (CRP) levels (a non-specific
marker of inflammation), pain scores, or Health Assessment
Questionnaire (HAQ) scores after 3 or 6 months of treatment.10
Because psoriasis is a disease characterized by inflammation,
patients may be prone to other comorbid inflammatory conditions. For instance, in one study, patients with psoriasis and
metabolic syndrome (MetS) had CRP levels that were 117%
higher compared to those with MetS but not psoriasis.11 Patients with psoriasis without MetS had CRP levels that were
125% higher compared to patients who had neither psoriasis
nor MetS.11
The question is — are there additional benefits aside from patient-desired outcomes that warrant seeking PASI 100 scores?
These could include reducing CVD risk, systemic inflammation
and diseases characterized by such, or reducing symptoms of
depression and anxiety.
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Conditions Associated With Psoriasis
Cardiovascular Disease
The concept of a “psoriatic march” — meaning that cardiovascular comorbidities and psoriasis are linked via a mechanism
driven by the systemic inflammation observed in psoriasis —
has been introduced.12 Additionally, psoriasis pathogenesis has
multiple shared pathways that link this chronic inflammatory
condition with atherosclerosis, which is now known to be an
immune-driven process with inflammation at its core.5 A relationship also exists between the presence of psoriasis and an
increased risk of myocardial infarction (MI), cerebrovascular
events, and overall cardiovascular morbidity and mortality.5 In
fact, diseases such as psoriasis confer a 50% increased risk of
major vascular events including MI and stroke compared with
the general population.13 Furthermore, the duration of psoriasis has been associated with vascular inflammation and major
cardiovascular events (the risk increases by 1.0% per additional
year of psoriasis duration),14 suggesting that cumulative exposure to low-grade chronic inflammation may accelerate vascular
disease development. However, it is still unclear whether psoriasis is a specific risk factor for CVD and whether modulating
immune activation with systemic and biological therapy can
mitigate cardiovascular morbidity and mortality.5
While a mechanism linking psoriasis pathogenesis to CVD has
not yet been fully elucidated, a recent genome-wide association
study found common genetic variants in psoriatic individuals
that predispose them to increased risk of dyslipidemia, hypertension, and coronary artery disease, revealing an association
between cardiovascular and metabolic disease genes with psoriasis.12

L.H. Kircik

was associated with favorable modulation of coronary plaque
indices by coronary computed tomography angiography, highlighting the link between systemic inflammation reduction and
its positive effect on coronary artery disease.16
Depression
Psoriasis is frequently associated with depression and anxiety.
Biologics that target inflammatory cytokines treat the clinical
manifestations of psoriasis, but may also play a role in reducing associated depression.17 In the context of clinical trials,
researchers cannot definitively determine whether a reduction
in depression measures is the result of the direct anti-inflammatory effect of the biologic, or the indirect effect of improved
psoriasis leading to better psychological status.17
Another study by Wu et al found that the prevalence rates of
depression and insomnia decreased within 3 months of biologic
treatment and then continued to decrease by 43.8% after 2 years
of continued treatment (P<.001) compared to 10-11% decrease
in the same symptoms after treatment with disease-modifying
antirheumatic drugs (DMARDs), mainly methotrexate, cyclosporine and acitretin (P=.46).18
Cognitive Impairment
Patients with psoriasis may see a decline in executive brain function as well. A recent study on patients with severe psoriasis
who performed neuropsychological tests that assessed working
memory and executive function (eg, the trail-making test, the
Stroop color-word interference test, and the Beck Depression
Inventory [BDI]) scored lower than a healthy control group, and
the results were independent of depressive symptom severity.19
Results from the same study that followed patients with psoriasis for a longer duration indicated that outcomes in working
memory and executive function declined the longer the patients
had active psoriasis.19
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Psoriasis patients also exhibit an increased risk of lipid derangement evident in the clinical laboratory values.5 Triglycerides have
been shown to be increased dose-dependently with increased
body surface area affected psoriasis. High-density lipoprotein
(HDL) efflux, the functional process of shunting cholesterol from
macrophages to the liver for biliary excretion, is also impaired
in psoriasis.15 However, when researchers measured HDL efflux
after treating a small cohort of patients, they found that HDL
function was improved as PASI scores fell (after 56-100 weeks of
treatment), supporting the notion that successful treatment of
psoriasis improves CV measures.15
Psoriasis has been linked to an increased risk of arterial conditions. In fact, a statistically significant association between the
severity of inflammation and the mean arterial stiffness index
was revealed within both rheumatoid arthritis and psoriasis
disorders.13 In preclinical studies of aortic root vascular lesions,
psoriasis treatment returned thrombus formation to control
levels, suggesting that chronic sustained skin inflammation
may be sufficient on its own, independent of hyperlipidemia or
MetS, to elicit levels of systemic inflammation sufficient to induce atherothrombosis.12 Biologic treatment of severe psoriasis

Metabolic Syndrome
A strong link between the incidence as well as prevalence of
type 2 diabetes, MetS, and psoriasis has been observed in epidemiological studies.5 Additionally, in a multivariate logistic
regression analysis that included gender, age, CRP and PASI
scores, each increase in PASI unit correlated with a 6% increase
in the risk of developing MetS (OR=1.060, 95% CI=1.006 – 1.117;
P=.03).20
Psoriasis and MetS may share a common immune-related
pathogenesis involving chronic low-level inflammation mediated by pro-inflammatory cytokines such as IFN-γ, IL-17, IL-23,
and TNF-α.21 In a meta-analysis that compiled the prevalence of
MetS in psoriasis patients versus non-psoriasis controls, the unadjusted odds ratios for MetS in psoriasis patients ranged from
0.84–6.09, and the adjusted odds ratios ranged from 1.22–5.14.
Interestingly, when stratified by disease severity, the severity of
MetS correlated with psoriasis severity.21
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Mortality
Patients with severe psoriasis have a 50% increase in all-cause
mortality, which has been attributed to atherosclerosis and CVD
first, followed by deaths due to infection and cancer.5 The increased risk of mortality associated with psoriasis needs further
investigation, since it is unclear whether modulating immune
activation with systemic and biological therapy may mitigate
cardiovascular morbidity and mortality.5

CONCLUSION

L.H. Kircik
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More research, including clinical trials sufficiently powered (1)
to discern differences in one or more inflammatory marker levels besides CRP, (2) to determine whether a reduced exposure to
chronic inflammation with shorter duration of disease by treating to complete clearance early leads to disease remission, and
(3) to stratify results by body-mass index, is needed to determine
whether targeting PASI 100 utilizing treatment with biologics for
psoriasis may reduce overall systemic inflammation to provide
additional, more medically relevant benefits for patients.
However, the likelihood of such studies occurring in the near future is low. While we may not understand the exact mechanism
that may reduce the risk of inflammatory comorbidities with
psoriasis biologic treatment, each unit increase in PASI scores
correlating to a 6% increased risk in developing MetS provides
strong evidence to be considered when deciding on treatment
goals.21 Dermatologists can use available evidence as appropriate in the absence of more definitive data to treat patients to
total clearance. Patients with psoriasis who achieve PASI 100
scores have improved quality of life and will benefit from that
and other improved patient-related outcome metrics.
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ABSTRACT
Seborrheic dermatitis (SD) is a chronic, recurrent, inflammatory skin disorder occurring in areas rich in sebaceous glands. It manifests
clinically as erythematous macules or plaques with varying levels of scaling and associated pruritus. Although the pathogenesis of SD
has yet to be fully understood, Malassezia yeasts, hormones, sebum levels, and immune response are known to play important roles.
Additional factors including drugs, winter temperatures, and stress may exacerbate SD. Current available treatments include antifungal
agents, topical low-potency steroids, and calcineurin inhibitors.
We aimed to evaluate the effectiveness of a topical non-steroidal cream in treating facial seborrheic dermatitis (FSD). We performed a
case series of 11 patients with mild or moderate FSD and a history of several previous treatments without improvement. The patients
were treated for 8 weeks with a topical non-steroidal facial cream (NSFC) containing zinc PCA, piroctone olamine, hydroxyphenyl
propamidobenzoic acid, biosaccharide gum-2, and stearyl glycyrrhetinate. Signs and symptoms and tolerance were assessed before,
during, and at the end of treatment.
All of the patients had improved symptoms of FSD (desquamation, pruritus, erythema, and stinging sensation); 81.8% showed an
excellent response and 18.1% showed a good response. None of the patients had adverse effects.
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INTRODUCTION
Facial seborrheic dermatitis (FSD) is a chronic, recurrent disease that can have a profound effect on quality of life.1,2 The
clinical features include facial erythema and superficial scaling with flares and periods of improvement; symptoms are of
itching or burning sensation.3 The role of the sebaceous glands
and Malassezia yeast in susceptible individuals is part of the
pathogenesis of FSD,4 and Staphylococcus epidermidis is now
also considered an aggravating factor.5 Other relevant factors
such as environmental insults, irritants, stress, certain foods,
and lack of sleep can aggravate FSD.6,7,8
The pharmacological management of this condition includes
topical antifungals, anti-inflammatories, and keratolytics. Topical corticosteroids such as hydrocortisone can be used to inhibit
inflammation; however, their prolonged use is contraindicated
due to potential side effects.9 Topical non-pharmacological
therapy with cosmetics, cosmeceuticals, and medical devices
improves the symptoms by improving the barrier condition and
providing anti-inflammatory and antifungal benefits, avoiding
the excessive or prolonged use of topical drugs.6

A non-steroidal facial cream (NSFC) was developed containing
a combination of piroctone olamine, zinc salt of L-pyrrolidone
carboxylate (PCA), hydroxyphenyl propamidobenzoic acid,
biosaccharide gum-2, and stearyl glycyrrhetinate. This topical
product was previously studied and demonstrated excellent
clinical short-term efficacy and good tolerance in patients
with SD on the face and chest, with properties of skin barrier
reinforcement.10,11 The product is thought to work due to the
combination of ingredients, acting on the multiple pathogenic factors involved in SD: piroctone olamine is an antifungal,
stearyl glycyrrhetinate has anti-inflammatory, antioxidant, and
skin-soothing properties, dihydroavenantramide has anti-itch,
soothing, antioxidant, and anti-inflammatory properties,12 zinc
pidolate is sebo-regulating and astringent, acetamide MEA
is a kerato-regulating humectant and conditioning agent,
biosaccharide gum-2 is anti-inflammatory and soothing, hydroxyphenyl propamidobenzoic acid is anti-irritant, anti-itch,
and antihistaminic, and polymethyl methacrylate is a hydrator
and moisturization enhancer.6 We wanted to add further data
on the clinical efficacy of this product by studying its use in a
further number of patients.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

659
Journal of Drugs in Dermatology
June 2020 • Volume 19 • Issue 6

METHODS
We evaluated eleven patients with facial SD and a history of
multiple treatments (topical steroids, antifungals, and cosmetics) without improvement. The patients were treated for 8 weeks
with twice-daily applications of the topical NSFC.
Signs and symptoms and tolerance were assessed at baseline,
during treatment, and at the end of treatment, to analyze changes. Severity of SD was assessed using the Investigator’s Global
Assessment (IGA) score (5 item score: 0–no disease; 1–almost
fully resolved; 2–mild disease; 3–moderate disease; 4– severe
disease). Treatment success was defined as IGA score ≤1. The patients were examined after 4 and 8 weeks of treatment. Patient
global assessment (PGA) was also performed, using a 5-point
scale: excellent response (> 80% improvement); good response
(50-80% improvement); mild response (<50% improvement); no
response (no change); worsening.

RESULTS
There were 11 patients, 5 men, and 6 women with ages ranging
from 11 to 71 years old. Within these patients were two boys of
11 and 13 years old. All patients had a baseline IGA score of 2
or 3. Treatment success rates (IGA score ≤1) were 63.6% after 4
weeks and 81.8% after 8 weeks: 27.2% had no symptoms and
54.5% had almost fully resolved symptoms at 8 weeks. On PGA,
9/11 had an excellent response (>80%) and 2/11 had a good response (50-80% improvement; Figure 1).

J. Piquero-Casals, E. La Rotta-Higuera, J.F. Mir-Bonafé, et al

rates of recurrence and a low potential for side effects.6,9,10,13,14
The eleven cases we have presented, with FSD and a history
of multiple previous treatments without improvement, were
treated for 8 weeks with twice-daily applications of topical
NSFC. After the treatment, all of the patients had an improvement in symptoms of FDS (desquamation, pruritus, erythema,
and stinging sensation); 81.8% showed an excellent response
and 18.1% showed a good response. None of the patients had
adverse effects and no rescue therapy with corticosteroids or
antifungals was needed.
These results are in line with the clinical results from a previously published study of this product.11 They provide additional
data on the effectiveness and tolerability of this facial cream for
FSD. This facial cream is a topically applied, steroid-free, and
fragrance-free water-based emulsion. In light of its rapid efficacy
(8 weeks with twice-daily application) in those with history of
multi-treated FSD without improvement, and its good tolerance,
it could be of interest to consider this cosmetic treatment as a
first topical option before using drugs such as antifungals or
corticoids that could potentially cause adverse effects.

CONCLUSION
This case series provides further clinical data on the efficacy of
a topical multi-targeted therapy with anti-inflammatory, antifungal, anti-sebum, and anti-scaling properties. Cosmeceuticals are
of great interest for the management of SD.
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FIGURE 1. Clinical improvement in four of the eleven patients before
and after 8 weeks of treatment.
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INTRODUCTION

V

itiligo is an autoimmune pigmentary condition with
a complex, multifactorial pathogenesis resulting in
depigmentation of skin. It affects between 0.4-2% of
the population worldwide.1 In recent years, vitiligo has seen
a significant increase in attention in both mainstream media
and on social media. Prior to the emergence of body positivity
campaigns and supermodel Winnie Harlow, representation of
vitiligo in the media was sparse, focusing mostly on the skin
lightening transformation of artists like Michael Jackson and
Sinbad. In contrast, today, there are numerous advertising campaigns and platforms from makeup and clothing companies to
patient-organized support groups encouraging representation
of vitiligo and positive awareness about the condition.

Nearly 90% of Americans use the internet, which has transformed the way information is provided and accessed.2 The
domain of health-related information is no exception. More than
72% of Americans report having used the internet for healthrelated questions, including exploring the potential diagnosis
for symptoms, a diagnosis given to them, disease progression
information, and symptom management.3 Furthermore, it has
been reported that the internet, has become the first, and sometimes only, source of health information for patients.4 Google
holds 88.5% of the market share of search engines, with over
3.5 billion daily queries – 7% of which are reported to be healthrelated.5,6

million users worldwide.10 Indeed in 2018, forty-two percent of
Americans reported use of social media platforms, such as Instagram, to search for health-related information.11
Vitiligo has seen a significant increase in attention in mainstream media, ranging from campaigns to ‘embrace the skin
you are in’ to supermodels with vitiligo being featured as the
face of major retailers. To date there has been only one peerreviewed study using Google Trends to examine interest in
vitiligo. However, our study is the first to use both Google
Trends and a social media platform to elucidate public knowledge patterns about vitiligo and general interest in vitiligo. The
goal of this study is to 1) apply Google Trends to track and elucidate the temporal and geographical trends, related interests,
and top searches about vitiligo and 2) to summarize the content
of vitiligo related treatments and topics on Instagram and document its growing presence.
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Google Trends is a search tool which tracks and reports the
search volume of a specific query over time and/or within a
specific region. Recognizing the power of having access to the
over 3.5 billion daily queries, the field of medicine has begun
to adopt Google Trends and the use of big data as a powerful
epidemiological tool to track population trends and interests
over time. In dermatology, studies using Google Trends have
been used to elucidate population interest in several conditions
including skin cancer, psoriasis, and Botox.7,8,9 In addition to
patients’ using Google to obtain background information and
explore health issues on varies websites, social media has also
evolved from a personal sharing space to a marketplace of information, services, and products. Instagram, a photo-sharing
app, has become the most popular social media platform, servicing over 110 million users in the United States and over 800

METHODS

The keyword of vitiligo was entered (August 15, 2019) in Google
search and we recorded the number of results and the content
of the top page of results. Next, Google Trends was used to explore temporal and geographical population interest related to
vitiligo. Searches were limited to those performed in the United
States from January 1, 2004, the earliest year with recorded
Google Trends data, through December 31, 2018. Google Trends
presents temporal and geographical trends as relative search
volumes (RSV) on a scale of 1-100, which allows for normalization of geographic and population sizes. Interest over time
(temporal) was recorded as RSV per month, and subsequently,
annual RSV was estimated by calculating the mean of each
monthly RSV per year. Interest by subregion was also recorded
as RSV for each state. The subcategory of “Related Queries”
was then explored. This subcategory is also provided in the
Google Trends analysis and identifies the most frequent subsequent searches by users who initially searched for vitiligo.
We also searched the keyword of vitiligo as a hashtag on Instagram and recorded the number of total posts, with Instagram
providing a “Top Posts” page with a continuous list of images. A sample of 300 top posts were recorded and categorized
based on content and source (Figure 1a and 1b).
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FIGURE 1A. Image content of top related posts on Instagram in 2019.

FIGURE 1B. Image sources of top related posts on Instagram in 2019.

FIGURE 2A. Monthly residual search volume in vitiligo.

FIGURE 2B. Annual residual search volume in vitiligo.
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RESULTS
The initial Google search using the term vitiligo yielded over
20,000,000 results. The top page of results included information
pages from Mayo Clinic, American Academy of Dermatology
(AAD), Web MD, Medline Plus, and NIH. Links to top news
stories, top images, and top alternative searches were also included.
The RSVs for the term vitiligo for each month from January 1,
2004 through December 31, 2018 ranged from 6 to 100, while
estimated annual RSVs ranged from 10 to 20. Both monthly and
annual RSVs are trended and presented in Figures 2a and 2b.
In 2009, the annual RSV increased to 26 from 13, equating to a
100% increase in searches, before returning to the low teens
for the following three years. This increase in annual estimated
RSV is significantly impacted by the monthly RSVs for May and
June in 2009, recorded at 64 and 100, respectively. Geographic
distribution of searches for the keyword vitiligo revealed high-

FIGURE 3. Heat Map of Continental United States. This heat map
displays the relative search volume by state, controlled for population
size. A relative search volume of 100 is assigned to states with the
highest proportions of searches.
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est interest in New Jersey, New York, Florida, Maryland, and
Delaware, with 45 out of the 50 states having an RSV greater
than 70 (Figure 3).
Related queries to the keyword vitiligo are presented in Figure
4, with the most popular searches being “vitiligo skin,” “Michael
Jackson/Michael Jackson vitiligo,” and “vitiligo treatment.” Top
rising queries included “what is vitiligo,” “vitiligo model/Winnie
Harlow,” and “treatment for vitiligo” as the search phrases that
are most rapidly increasing in search frequency. The five top
related queries and five top rising related queries, defined as
searches with the biggest increase in search frequency in the
defined time-period, for each individual year from 2005-2018
were recorded. (Table 1) Related queries for year 2004 were not
available. “Vitiligo treatment” and “Michael Jackson/vitiligo Michael Jackson” were included in the top five related queries for
11/14 years of available data; “vitiligo cure” was the next most
common, appearing in the top five related queries for 5/14.
A search of the hashtag “#Vitiligo” on Instagram revealed over
350,000 vitiligo-related posts. Figure 1 displays a breakdown of
the content and sources of the top 300 posts. 61% of posts contained personal content posted by people living with vitiligo,
many of which encouraged embracing diversity and loving the
skin you are in. 12% of the content of posts advertised treatments and services available to patients with vitiligo, including
light treatment, vitiligo cures, make-up and associated tutorials
to either celebrate or cover spots, and skin tattooing to cover
spots. Only 3% of post content provided educational information about the pathophysiology and disease progression of
vitiligo. A mere 1% of posts came from organizations promoting vitiligo awareness, the two most common of which were
Vitiligo Society and Unite for Vitiligo. Furthermore, only 3% of
posts came from a dermatologist.

S. N. Boeckmann Montgomery and N. Elbuluk

FIGURE 4. Top Vitiligo Queries Word Cloud (2005-2018)

It is also important to note the significant impact celebrities have
on perceptions of vitiligo. The RSVs for vitiligo for the months of
May and June in 2009 were 64 and 100, respectively. Undoubtedly, the death of Michael Jackson directly contributed to this
surge of interest in vitiligo. An analysis of the top rising related
queries for the year of 2009 revealed breakout growths, defined
as a >5,000% increase, for queries such as “Michael Jackson
vitiligo pictures” and “did Michael Jackson have vitiligo.”1 A
smaller but still significant increase in searches occurred in
the summer of 2014, with the emergence of Chantelle BrownYoung, better known as supermodel Winnie Harlow, on the
television show America’s Next Top Model. Winnie Harlow captured America’s interest with her unique beauty and confidence
despite her history of being bullied for vitiligo, sparking numerous diversity and inclusion campaigns centered on embracing
one’s skin. Since her breakout in the fashion industry, vitiligo
has received an abundance of positive media attention, generating a significant and steadily increasing RSV for vitiligo since
that year. Because of positive media coverage and vitiligo champions like Winnie Harlow, there has been a significant push for
self-acceptance and embracing the beauty of skin diversity.

Do Not Copy
Penalties Apply

DISCUSSION
Aligned with published studies on other dermatologic conditions, we found that both Google Trends and social media
platforms provided insights into population interests about vitiligo. Google Trends provided us the ability to analyze big data
to investigate population interests over time and, with the rising
related queries feature, a means of predicting future trends. Social media platforms, like Instagram, on the other hand, allowed
us to explore a more individualized perspective about how issues related to vitiligo are shared among on-line communities.
The Google Trends analysis of the search keyword vitiligo revealed that the number of web searches for vitiligo over time
has remained relatively stable with a seasonal sine pattern for
web searches, with high RSVs seen during summer months and
lower RSVs in winter months. This is not surprising as a condition characterized by depigmentation for most will be more
noticeable during the summer months, as darker tans provide
greater contrast to the affected areas.

While the search “vitiligo treatment” is consistently a top related query, treatment options have only been featured once.
Specifically, tacrolimus ointment was featured as a breakout
rising related query in 2015. The paucity of treatment-specific
searches may represent a lack of widespread discussion about
medications for vitiligo but may also reflect the shortage of
new treatment options for the condition. With clinical trials now
focusing on use of immunosuppressant medications as treatments for vitiligo, the rising related query feature of Google
Trends may be an effective tool in tracking the use and perceived value of these new treatment options.
The main limitation of examining Google Trends to explore the
internet presence of vitiligo is inherently linked to its usefulness; it can only provide population-level analyses of trends
and interest and disregards individual variation. However, when
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supplemented with analysis of social media – in this case Instagram – we were able to perform a more complete evaluation
of population trends as well as how interest in and knowledge
of vitiligo is being shared. The content of the top 300 Instagram
posts consisted of 61% personal images posted by patients with
vitiligo, many of which included captions encouraging others to
embrace diversity. Almost all the consistent top posters referred
to themselves in their account bios as vitiligo ambassadors or
advocates, dedicated to spreading awareness about the condition and increasing representation in the media. A mere 3% of
posts were posted by dermatologists, only one of whom was a
board-certified dermatologist in the United States. Considering
that forty-two percent of Americans report using social media
to search for health-related information, there is significant opportunity for dermatologists to take advantage of this market
to raise awareness and provide educational information about
vitiligo.
Despite the seemingly unified movement in mainstream media
and on social media to educate and increase representation of
vitiligo positivity, it is important to remember that though many
patients have embraced their skin and are proud of their uniqueness, there are many who are still searching for new treatment
options, struggling with self- and peer-acceptance, and experiencing discrimination As the impact of the internet and social
media continue to grow in scope, it is imperative that physicians
learn to actively engage in the technology and consider inclusive approaches to using these larger platforms to encourage
self-acceptance while also continuing to educate and promote
emerging treatment options. With the entirety of the internet
and social media at their fingertips, patients are taking a more
active role in their health, but most do so without sufficient
backgrounds to understand the complexities of issues involved.
Understanding how patients are using these platforms and acquiring information will allow physicians to better understand
and serve their patients. Thus, it is imperative that health professionals recognize the growing role of the internet and social
media and actively engage in the technology to help guide their
patients as they navigate online health-related information. Additionally, the ability of physicians to provide relevant, reliable
online and social media sources is an opportunity to strengthen
the patient-physician relationship.
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INTRODUCTION

O

n January 30th the World Health Organization
(WHO) declared a Public Health Emergency of
International Concern (PHEIC), followed by an official
announcement on February 11th that the outbreak was caused
by a novel coronavirus (CoV) named COVID-19, the acronym for
“corona virus disease 2019”. 1 COVID-19 is the latest in the series
of global viral pandemics in the past 20 years including the
severe acute respiratory syndrome coronavirus (SARS-CoV)
in 2002 and 2003, the H1N1 influenza in 2009, and the Middle
East respiratory syndrome coronavirus (MERS-CoV) in Saudi
Arabia in 2012.1 However, the COVID-19 pandemic emerged in
a modern world that is both the most diverse and most deeply
interconnected in terms of global healthcare economy and
supply chain of pharmaceuticals in history. Many of the major
pharmaceutical companies in the United States rely primarily
on the active medical ingredients and medications that are
manufactured overseas.2 We looked at the 15 most commonly
prescribed generic topical dermatology medications, and the
locations of the major pharmaceutical factories producing
generic forms of these medications (Table 1).3,4 Of the top 15 most
commonly prescribed topical dermatology generics, 13 were
found to at least partially be manufactured in China in addition
to the local and/or other international locations (Table 1). China
was the emergence point of COVID-19 and the first country to
undergo an alarming epidemic. Primary efforts are targeted
at curbing further spread and rate at which the population is
getting infected by employing strict isolation measures.2 These
measures including refraining from coming to work, so far
proved successful in decelerating and stabilizing the disease in
China.1 However, the same measures have a negative impact
on economy, pharmaceutical manufacturing, and exporting to
other countries that are dependent on these pharmaceutical
means. In other words, the COVID-19 epidemic that originated
in China and has now evolved into a global pandemic across the
world may have significant ramifications on the pharmaceutical
supply chain of the commonly prescribed medications in
dermatology. The concern exists for the possible deficits of the
final manufacturing drug products from China, as well as the vast
number of active drug ingredients that are exported for use and
further modifications locally in the United States.2 Moreover,
should the pandemic expand, the possibility of factories

TABLE 1.
Top 15 Most Commonly Prescribed Generic Topical Dermatology
Medications With Respective Manufacturing Locations in China
Manufacturer’s
Location in
China (yes/no)

Top Prescribed
Drug Name

Manufacturer Name

Econazole nitrate
1%

Perrigo
Mylan

Yes
Yes

Clobetasol 0.05%
Ointment

Fougera Pharmaceuticals**
Glenmark Pharmaceuticals***
Mylan

Yes
Yes
Yes

Hydrocortisone
0.1% solution

Taro Pharmaceuticals

No

Clobetasol 0.05%
Gel

Fougera Pharmaceuticals**
Perrigo

Yes
Yes

Teva Pharmaceuticals

Yes

Fougera Pharmaceuticals**
Glenmark Pharmaceuticals
Mylan

Yes
Yes
Yes

Clobetasol
Emollient 0.05%
Cream

Fougera Pharmaceuticals**
Novast Laboratories

Yes
Yes

Clobetasol 0.05%
Solution

Fougera Pharmaceuticals**
Glenmark Pharmaceuticals

Yes
Yes

ErythromycinBenzoyl Gel

Lyne Laboratoreis
Tolmar

No
No

Tretinoin 0.025%
Cream

Perrigo

Yes

Ketoconazole 2%
Cream

Fougera Pharmaceuticals**
Teva Pharmaceuticals

Yes
Yes

Gentamicin 0.1%
Ointment

Fougera Pharmaceuticals**
Perrigo

Yes
Yes

Gentamicin 0.1%
Cream

Alpharma
Fougera Pharmaceuticals**
PharmaDerm (Altana Division)

Yes
Yes

Tretinoin 0.01%
Gel

Perrigo

Yes

Erythromycin 2%
Gel

Perrigo

Yes

Clotrimazole 1%
Do Not Copy
Solution
Penalties Apply
Clobetasol 0.05%
Cream

Modified from Supplementary Table 1 from Li et al.3

*

**

Bought by Novartis

***

Partnership with Grandpharma (China)
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remaining closed, more factories closing, and restrictions
being placed on import/export between different countries
could lead to a major shortfall to manufacture and deliver
the very needed dermatology medications in the next several
months and further. Chloroquine and hydroxychloroquine have
demonstrated in vitro success in inhibiting SARS-CoV-25 and
are now being utilized off-label for COVID-19. This is crucial
because chloroquine and hydroxychloroquine are of utmost
importance to dermatology as the mainstays of therapy
in treating autoimmune and connective tissue disorders;
increased demand to treat COVID-19 may lead to their deficits
as well. The implications go beyond the field of dermatology as
the effects of COVID-19 pandemic on worldwide pharmaceutical
supply chain may have a major impact on drug prescription in
other specialties and the entire medical field.
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INTRODUCTION

T

he United States Medical Licensing Exam (USMLE)
Step 1 scores are heavily factored for dermatology interview selection.1 Recently, the Step 1 scoring system
changed from a three-digit score to Pass/Fail on February 2020,
to take effect in January 2022 at the earliest.2 As Step 1 has historically served as a screening tool for application review, we
distributed an IRB-approved non-incentivized survey among
dermatology program directors (PD) to assess the potential impact on dermatology interview selection.
This survey was disseminated by e-mail using SurveyMonkey.
Of 127 PDs who received the e-mail, 76 opened the invitation,
45 clicked through the survey, and 37 completed the survey
after 10 days of collection. Most responders were from university-based residencies (70.27) represented from the regions in
Question 3 (Table 1).

be granted interviews; especially if they attend ‘lower-ranked’
medical schools. This may severely limit options for financiallydisadvantaged applicants. Interestingly, over one-third believed
there could be some positive impact on applicant diversity.3
Unfortunately, the assumption that removing the numerical
score for Step 1 would result in an increase in diversity highlights a bigger issue. The belief that these applicants do worse
on Step 1 further adds to the instances of bias and microaggression that they regularly encounter; and furthermore, continues
to perpetuate the stereotype that “diverse” applicants regularly
underperform on USMLE Step exams without taking into account the barriers faced by this subgroup of applicants when
compared to their counterparts.4
Additional methods are being considered to complement Step
2 CK, such as institution-based examination, but these options
will vary by institution. Our study’s limitation is its response
rate, likely from response fatigue of other similar surveys,
which is consistent with response rates from dermatologists to
other non-incentivized surveys.5

Do Not Copy
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A majority perceived that Step 1 will not be or will only be
slightly important (69.44%) for interview selection. Most perceived that Step 2 Clinical Knowledge (CK) scores should be
required for interviews (71.98%). More than half of PDs perceived that their program will require Step 2 CK scores in the
future (64.87%).

A majority perceived that this change will not affect their recruitment ability for competitive applicants (44.44%). More than half
of respondents (56.76%) collectively perceived that this change
will negatively impact applicants from ‘lower-ranked’ medical
schools, which is defined by the National Resident Matching
Program (NRMP) survey as non-highly regarded by program
directors.1 Almost half of respondents collectively answered
that applicants will need to obtain additional extracurricular/
extramural resources for interview consideration (43.24%). A
majority were unsure whether future resident quality will be
affected. In response to a follow-up survey sent to the PD's,
42.86% did not support the change from numerical score to
Pass/Fail; however, 33.33% felt it would positively impact interview selection of those from underrepresented minority groups.
Our survey showed that the Step 1 scoring change may not be
well received among dermatology PDs. Applicants will likely
need to take Step 2 CK earlier than the Electronic Residency
Application Service (ERAS) application deadline, attend audition rotations, and have additional extramural experiences to
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TABLE 1.
Multiple Choice Question and Answers from Survey
Question

Answer
Program Director

1. What is your administrative position?*

Associate Program Director

2. What best describes your program?

4. What is the total number of first year positions in your program?

28 (70.27%)

Community-Based

6 (15.38%)

Community-Based/University-Affiliated

4 (10.26%)

Military-Based

1 (2.56%)

6. Should USMLE Step 2 CK be required now for an interview?

7. Does your program currently require Step 2 CK results in order to
be considered for an interview?

8. Moving forward to 2022, do you believe that your program will require Step 2 CK results in order to be considered for an interview?

9. How will the change of USMLE Sep 1 to Pass/Fail impact your
program's ability to recruit competitive applicants?*

3 (7.69%)

Mid Atlantic (NJ,NY,PA)

6 (15.38%)

East North Central (IL,IN,MI,OH,WI)

10 (25.64%)

West North Central (IA,KS,MN,MO,ND,NE,SD)

2 (5.13%)

South Atlantic (DC,DE,FL,GA,MD,NC,SC,VA,WV)

8 (20.51%)

South West (TX,AZ,OK,NM)

4 (10.26%)

East South Central (AL,KY,MS,TN,AR,LA,PR)

3 (7.69%)

Rocky Mountain Region (MT,ID,WY,UT,CO,NV)

2 (5.13%)

West Pacific (WA,OR,CA,HI,AK)

1 (2.56%)

1-3

21 (53.85%)

4-8

15 (38.46%)

9+

3 (7.69%)

Extremely important

3 (7.89%)

Very important

2 (5.26%)

Moderately
important
Do Not
Copy
Slightly important
Penalties
Apply
Not at all important

5. Now that usmle step 1 will be reported as pass/fail, how important
will it be in selecting applicants for an interview?*

3 (7.89%)

University-Based

New England (CT,MA,ME,NH,RI,VT)

3. What region of the united states is your program located?

N (%)
35 (92.11%)

6 (15.79%)
15 (39.47%)
12 (31.58%)

I strongly believe it should be required

14 (35.90%)

I believe it should be required

14 (35.90%)

I am undecided whether it should be required

5 (12.82%)

I do not believe it should be required

6 (15.38%)

I strongly do not believe it should be required

0 (0.00%)

Yes

8 (20.51%)

No

31 (79.49%)

I strongly believe it will be required

14 (35.90%)

I believe it will be required

11 (28.21%)

I am undecided whether it will be required

7 (17.95%)

I do not believe it will be required

4 (10.26%)

I strongly do not believe it will be required

3 (7.69%)

It will significantly increase our program's ability to
recruit competitive applicants

0 (0.00%)

It will slightly increase our program's ability to recruit
competitive applicants

1 (2.63%)

It will not have an effect on our program's ability to
recruit competitive applicants

18 (47.37%)

It will slightly decrease our program's ability to recruit
competitive applicants

12 (31.58%)

It will significantly decrease our program's ability to
recruit competitive applicants

7 (18.42%)
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TABLE 1. (CONTINUED)
Multiple Choice Question and Answers from Survey
Question

10. How do you think the change from USMLE Step 1 to Pass/
Fail will affect the diversity of applicants to your program?

Answer

6 (15.38%)

It will slightly increase the diversity of applicants

8 (20.51%)

It will not affect the diversity of applicants

22 (56.41%)

It will slightly decrease the diversity of applicants

11. Do you believe that the change to USMLE Step 1 to a Pass/
Fail system will decrease the likelihood of applicants from
"lower ranked"schools being selected for an interview?

12. Do you believe that the change to USMLE Step 1 to a Pass/
Fail system will require applicants to obtain additional
extracurricular resources, such as a research year, to be
selected for an interview?

2 (5.13%)

I strongly agree

8 (20.51%)

I agree

13 (33.33%)

I am undecided

10 (25.64%)

I disagree

6 (15.38%)

I strongly disagree

2 (5.13%)

I strongly believe that applicants will need to obtain additional
extracurricular resources

7 (17.95%)

I believe that applicants will need to obtain additional extracurricular resources

10 (25.64%)

I am undecided whether applicants will need to obtain additional extracurricular resources

10 (25.64%)

I do not believe that applicants will need to obtain additional
extracurricular resources

8 (20.51%)

I strongly do not believe that applicants will need to obtain
additional extracurricular resources

4 (10.26%)

Do INot
Copy
believe that it will impact the future quality of residents
13. Do you believe that the change of USMLE Step 1 to Pass/
I do not know
whether it will impact the future quality of
Penalties
Apply

14. Do you support the decision to change Step 1 scores to
Pass/Fail?**

15. Do you believe the Step 1 score to Pass/Fail will impact
interview selection that are from an underrepresented
minority group (Blacks, Mexican-Ameican, Native American, and Mainland Puerto Ricans?) If yes, to what degree?**
*

1 (2.56%)

It will significantly decrease the diversity of applicants

I strongly believe that it will impact the future quality of
residents

Fail will impact the future quality of residents?

N (%)

It will significantly increase the diversity of applicants

residents

3 (7.69%)
9 (23.08%)
16 (41.03%)

I do not believe that it will impact the future quality of residents

7 (17.95%)

I strongly do not believe that it will impact the future quality of
residents

4 (10.26%)

Yes, I do support the decision to change

6 (28.57%)

No, I do not support this change

9 (42.86%)

I am unsure about this decision

6 (28.57%)

Yes, this will have a positive impact for these applicants

7 (33.33%)

Yes, this will have a negative impact for these applicants

5 (23.81%)

No, this will not have an impact for these applicants

1 (4.76%)

I am unsure whether this will have an impact for these
applicants

8 (38.10%)

This question had 38 responses instead of 39. **Follow-up survey question with 21 responses.
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INTRODUCTION

T

he novel corona virus disease (COVID-19) is caused by
a virus belonging to the betacorona virus family.1 The
highly infectious nature of the disease, ability to spread
through asymptomatic carriers, as well as the lack of a vaccine,
have led to its uncontrolled spread worldwide since its inception
in Wuhan, China in December 2019. The current reported number of cases is 613,882 worldwide with a death toll of 28,231 as
of March 28, 2020. Hence, our immediate urgent challenge is to
find effective drugs for the management of this disease.1-4

personal protective clothing – N95 masks (which can be re-sterilized using a protocol recently developed at Duke University if
in short supply, by research labs),9 goggles without ventilation,
and complete gowning; those in lower risk areas of hospitals
need patients wearing masks and health care workers at the
least in N95 masks and goggles because humans can be asymptomatic for at least 5 days while spreading the virus and
because it persists in the air and ventilation system on droplets
and surfaces and gloves if sampling broken skin and mucosae.10

cal guidelines for the management of COVID-19, which has since
undergone 5 rounds of modification. Currently, anti-viral drugs
including protease inhibitors and nucleoside reverse transcriptase inhibitors, Interferon (IFN)-alfa, chloroquine, and arbidol
are being used for a duration of 10 days. Newer drugs including
Favirapir and Remdisavir have shown good results.5

is diverse. In particular, IFN-1 production is dysregulated. cGAS,
ALK, and STING cytokines are suggested as potential therapeutic targets to prevent the cytokine storm. Cytokine directed
antagonists, such as adalimumab (TNF-α) and CMAB806 (IL-6)
are currently under clinical trials against COVID-19.11,12

Do Not Copy
PenaltiesCytokine
Apply
The National Health Commission of China issued pharmaceutiinvolvement in the pathogenesis of COVID-19 infection

The pathogenesis of COVID-19 involves binding to its receptor,
ACE2 (angiotensin converting enzyme-2) protein, and using the
cellular protease TMPRSS2 to enter target cells.6 Therefore, a
TMPRSS2 inhibitor would block entry of the virus and thus constitute a valuable treatment option. Imatinib, a BCR-ABL kinase
inhibitor, inhibits the fusion of virions with the endosomal membrane.7 Patients taking drugs that upregulate ACE2 receptors
(including ACE inhibitors and ARB blockers) should have these
ceased or other drug classes substituted. As these ACE2 receptors are expressed not only in the alveolar tissue of the lungs
but also the eyes, oral mucosa, and intestine, and endothelial
cells in blood vessels, contamination of broken skin such as
atopic dermatitis, blistering diseases, and psoriasis, if allowed
to relapse or be unprotected, could be dangerous.8
Given the routes of transmission of this coronavirus, it is imperative that health care workers are provided with adequate

Sorafenib is a potent inhibitor of the STING pathway, and hence
a potential candidate in trials.13
Anaplastic lymphoma kinase (ALK) inhibitors were reported to
be effective STING antagonists both in vitro and in vivo. Thus,
ALK-targeted drugs have great potential in treating moderate to
severe lung inflammation in COVID-19.14
Suramin, an effective cGAS antagonist acts as an entry inhibitor
for different type of viruses.15 Clinical trial of Suramin for COVID-19 is already underway.16
In another study, clinical data of COVID-19 positive patients
showed a rise in IL-6, which reduced with treatment. Hence, it
is hypothesized that antibodies targeting IL-6 or IL-6R may be a
novel treatment option, especially in those with severe symptoms.17 The humanized anti-human IL-6 receptor monoclonal
antibody, tocilizumab, can specifically bind sIL-6R and mIL-6R
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TABLE 1.
Biologics and Small Molecules in the Treatment of COVID-19
Drug Name

Drug Class/Mechanism

Reference/Clinical Trial Registration

Imatinib

BCR-ABL kinase inhibitor

Coleman et al.

Imatinib

BCR-ABL kinase inhibitor

Coleman et al.

Camrelizumab

PD-1 receptor antagonist

COVID-19 registered trials—an analysis (1)

Eculizumab

Targeted against C5 complement

COVID-19 registered trials—an analysis (1)

Mepolizumab

IL-5 antagonist

COVID-19 registered trials—an analysis (1)

PD-1 mAb

Monoclonal antibody against PD-1

COVID-19 registered trials—an analysis (1)

Sorafenib

STING pathway inhibitor

Deng et al.

Suramin

cGAS antagonist

COVID-19 registered trials—an analysis (1)

Toclizumab

IL-6 antagonist

Xu et al.

Siltuximab

Chimeric monoclonal antibody against IL-6

https://www.clinicaltrialsarena.com/news/eusa-pharmasiltuximab-study-covid-19/

Sarilumab

Fully humanized monoclonal antibody against IL-6

https://www.clinicaltrialsarena.com/news/sanofi-regeneron-trial-kevzara-covid-19/

IL-6 antagonist

Xu et al.

Siltuximab

Chimeric monoclonal antibody against IL-6

https://www.clinicaltrialsarena.com/news/eusa-pharmasiltuximab-study-covid-19/

Sarilumab

Fully humanized monoclonal antibody against IL-6

https://www.clinicaltrialsarena.com/news/sanofi-regeneron-trial-kevzara-covid-19/

and inhibit signal transduction. It was found to be effective in
managing critically ill COVID-19 patients in China, when combined with the regular treatment.18
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is also under clinical trials at present.15
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Teaching Lessons from the Coronavirus Disease 2019
(COVID-19) Pandemic in Telemedicine
Payal Shah BS, Daniel Gutierrez MD, John G. Zampella MD
The Ronald O. Perelman Department of Dermatology, New York University School of Medicine, New York, NY

INTRODUCTION

T

he explosive use of telemedicine during the COVID-19
pandemic has intellectualized important teaching lessons about its role in the landscape of healthcare delivery. Recent publication by Lee et al. articulated the value of
telemedicine in managing public health during a state of emergency.1 Additionally, as telemedicine will likely become irreversibly more prevalent in our healthcare systems, the established
cost-effectiveness, efficacy and limitations of the technology
remain important to consider in preparation for its expanded
role after this time of crisis. Importantly, appropriate preparation also demands increased integration of telemedicine into
our residency training programs.

The current literature in telemedicine has significant contributions from the field of dermatology, particularly with the use of
store-and-forward or asynchronous technology. Teledermatology delivers healthcare value in the urgent and emergency care
setting by reserving the in-person setting for issues of greater
concern.2 Additionally, teledermatology delivers value in the
setting of routine care to both patients and society by decreasing
required travel time and lost productivity.2 Studies demonstrate
the clinical value of teledermatology at achieving equivalent
effectiveness in the outcomes of established patients,3 contextualizing the Centers for Medicare and Medicaid recent health
policy change for telehealth visits in this population. Despite
the increased utilization, the practical challenges of virtual care
settings remain and include the lack of support staff for care
coordinatio and a virtual physical examination, preventing palpation, clear dermatologic visualization, and use of diagnostic
tools such as dermoscopy and Wood’s lamp.2 Delivery of highquality virtual patient care thus likely requires a nuanced set of
clinical skills from that of traditional dermatology training.

prospective study demonstrated the educational opportunity
in teledermatology by evaluating concordance between resident and attending patient care of referred tele-consultations
from primary care. Diagnosis concordance between residents
and attendings was 47% while management concordance was
35%, underscoring the necessity for practice-based resident
education with telemedicine.5 Given existing data and the context of our current pandemic, integrating innovative healthcare
delivery models that use virtual care platforms into the clinical
training of our future dermatologists is paramount.
In light of the COVID-19 pandemic, the promise of telemedicine
to serve patients in times of crisis, to aid the healthcare system
by triaging patient health concerns in a cost-effective manner,
to increase access to high-quality care for established patients,
to save indirect healthcare costs for the patient and for society,
and to modernize our healthcare delivery system with the latest digital innovations begins to materialize. COVID-19 has likely
brought about a permanent change to our healthcare system
and telemedicine will unlikely return to pre-COVID-19 applications. As such, to improve our preparation for future crises and
improve the healthcare delivery system in times more tranquil, the integration of telemedicine training into dermatology
residency remains a critical curricular component, shaping an
important competency of our future dermatologists.
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Considerations of Managing Lichen Planopilaris With
Hydroxychloroquine During the COVID-19 Pandemic
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INTRODUCTION

C

hloroquine (CQ) and hydroxychloroquine (HCQ), two
well-known drugs among dermatologists, have shown
their efficacy in the inhibition of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) replication.1,2 HCQ is
found to possess a better clinical safety profile, more potency,
and fewer drug–drug interactions compared to chloroquine.3
HCQ has been reported to exert efficacy in the inhibition of
SARS-CoV-2 in vitro replication through diverse mechanisms.
First, it interferes with the glycosylation of angiotensin-converting enzyme 2 (ACE2), resulting in a subsequent reduction
in the binding efficacy between ACE2 on host cells and the
SARS-CoV-2 spike protein. Second, it blocks the fusion of the
virus to the host cell. Finally, it suppresses the “cytokine storm”
accountable for the disease progression to acute respiratory
distress syndrome (ARDS). Although studies are underway to
confirm the in vivo effectiveness of HCQ in the SARS-CoV-2 infection, promising primary results have led to a shortage of the
drug for dermatologic purposes, which is a real concern in the
current pandemic.1

and chronic inflammation (without interface changes) may also
be observed. Ultimately, sebaceous glands and then follicles
are entirely destroyed.4 Without treatment, LPP may cause significant hair loss with prominent psychological burden. The
main goal of the treatment is to cease or reduce hair loss, control the symptoms (i.e., itching, burning, and tenderness), and
mitigate the clinical signs of inflammation.4 To be effective,
treatment should be started as soon as possible.5
Hydroxychloroquine (6.5 mg/kg/day or 200 mg twice daily) is
considered an effective treatment in LPP, since it prevents antigen presentation by suppressing the interaction between the
antigenic peptides and the class II molecules of the major histocompatibility complex (MHC), leading to a decreased cytokine
production and inflammatory responses.6 It is commonly used
as the first-line systemic therapy in LPP with some improvement in 55% of the patients.5,7
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may take 2–3 months to observe the primary clinical response

Lichen planopilaris is a form of primary cicatricial alopecia
caused by lymphocyte infiltration obscuring the interface between the follicular epithelium and the dermis in the upper
portion of the hair follicle.4 In later stages, perifollicular fibrosis

with HCQ in LPP and 6–12 months to notice the maximal clinical effect of the drug.8 Partial response is a reasonable goal in
patients with LPP. In spite of mitigating the inflammation and
pruritus and negative pull test, hair count may continue to decrease due to subclinical hair loss.9

FIGURE 1. Recommendations for the treatment of lichen planopilaris during COVID-19 infection. LPP: lichen planopilaris; HCQ: hydroxychloroquine
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While we are amid a pandemic with the possible shortage of
HCQ, dermatologists should be reminded that:
•

The anti-inflammatory effect of HCQ may improve the clinical signs of LPP; however, administration of this drug is
insufficient to prevent the subclinical disease progression.9
Dermatologists may discontinue the use of HCQ in responders after 1 year with monitoring the patients for recurrence
or relapse.5
Topical and intralesional super potent corticosteroids are
recommended as the first-line treatment in localized LPP.4
Oral cyclosporine followed by systemic corticosteroid may
be the most effective medications in LPP; however, disease
relapse may be detected.10 Mycophenolate mofetil has a
more favorable safety profile compared to cyclosporine11
but the immunosuppressive nature of these medications
necessitates extreme caution toward their administration
during COVID-19 pandemic.12
Acitretin (25 mg/day) may be an appropriate alternative
since it has shown improvement in 66% of patients.7
Pioglitazone (hypoglycemic drug, 15–30 mg/day) has shown
some efficacy in the treatment of LPP and can be considered as an alternative to HCQ.4
Tetracyclines antibiotics can also be considered as an alternative due to favorable outcomes in previous studies.13

•
•

•
•

•
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In summary, lichen planopilaris is a primary cicatricial alopecia
with irreversible sequels if left untreated. Psychosocial support
of patients, raising their awareness of HCQ shortage during COVID-19 pandemic, and offering available and safe alternatives,
may prevent anxiety as well as disease flare up.
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Outpatient Teledermatology Implementation During the
COVID-19 Pandemic: Challenges and Lessons Learned
Mehdi Farshchian MD PhD,a Geoffrey Potts MD,a Arash Kimyai-Asadi MD,B
Darius Mehregan MD,a Steven Daveluy MDa
aWayne State University Department of Dermatology, Detroit, MI
BDerm Surgery Associates, Houston, TX

INTRODUCTION

T

elehealth utilizes communication technologies to provide health care services remotely. Teledermatology,
which was first established to deliver health care to areas where there is a dire shortage of medical dermatologists, is
based on the fact that visual inspection is one of the hallmarks
in the diagnosis of dermatologic diseases.1 The recent COVID-19
pandemic created a sudden need for teledermatology to facilitate patient care while maximizing social distancing to slow
down spread of the virus.2
Widespread access and rapid developments in mobile phone
applications have revolutionized teledermatology. Currently,
there are three different teledermatology modalities: store-andforward; real-time with direct phone or video calls; and hybrid,
which combines both methods.3

The next step was to select a platform meeting all of the requirements for the patient and physician. We initially chose
Google Hangouts, which allows transmission of high-resolution photographs to overcome the challenges of low-resolution
video in assessing skin problems. It presented a challenge for
patients in establishing an account and accepting invitations.
Hence, we changed to HIPAA-compliant Doximity, which only
requires the patient click a link sent via an encrypted and private text message. Established in 2011, Doximity is one of the
most user-friendly medical social network tools utilized to communicate with patients and other providers. Physicians can
make phone calls to patients without sharing their personal
contact information. We are using a recently added video call
feature that enables real-time teledermatology encounters in a
secure environment whether on the computer or smartphone.
In addition, group video calls are helpful in training settings,
where residents and attendings evaluate patients simultaneously. In our teledermatology setting, patients are first seen by
our residents and then attending dermatologists join the virtual
encounter to review and confirm the diagnostic and treatment
plan. This continues some semblance of normalcy for our physicians, patients, and trainees in this difficult time.
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In our university-based practice, teledermatology was previously limited to the John D. Dingell Veterans Affairs Hospital
and Michigan Department of Corrections. However, the COVID-19 pandemic forced us to establish an efficient and feasible
way to perform teledermatology. We assessed each step in our
process including revenue cycle management. While the physicians were ready to provide care, our registration, check-in,
and billing process required consideration to ensure revenue
capture (Table 1).

More than 77% of our encounters are being performed by teledermatology except for patients requiring urgent procedures.

TABLE 1.
Comparison of Typical Dermatology Clinic Process and Teledermatology
Typical Outpatient Clinic Process

Teledermatology Process

PSR checks patient in, verifies insurance information

PSR calls patient in advance of appointment, reviews teledermatology
process, obtains email address, emails instructions, verifies insurance
information

MA rooms patient, opens encounter, performs intake assessment

MA calls patient on day of appointment, performs intake, opens encounter

Physician performs encounter with patient, completes documentation,
submits billing

Physician initiates telehealth visit, performs encounter, completes documentation, submits billing

PSR checks patient out, schedules follow-up appointment

Physician sends EHR task to PSR to call patient to schedule follow-up
appointment

PSR=Patient Service Representative, MA=Medical Assistant, EHR=Electronic Health Record
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TABLE 2.
Overview of Challenges and Solutions for Teledermatology Visits
Challenge

Solution

Patient without video capability

Preforming audio-only phone visits with added photos if possible,
under different billing codes (9944x) based on time

Patients incapable of downloading an application or making an account

Switched from Google Hangouts to Doximity

Poor quality video call

Use hybrid teledermatology to alleviate low-quality video calls by asking patients to send high-quality images prior to visit

Medicolegal liabilities consent

Consent for visit obtained by medical assistant prior to teledermatology encounter

Inability to perform biopsies/surgeries

Clinic is open once per week to perform urgent biopsies/surgeries.
Non-urgent biopsies/surgeries are delayed

Patient not available/reachable at scheduled time

As a reminder and to ensure availability, patients are contacted by MA
1 day prior as well as 1 hour prior to visit

Variable insurer payments for telehealth

Guidelines set out by CMS are not accepted by all payers. Modifiers
and Place of Service billing has changed as CMS guidance changed.
Private insurers not in line should be contacted and AAD and state
medical societies mobilized.

CMS=Centers for Medicare and Medicaid Services, AAD=American Academy of Dermatology

A majority of our patient population has Medicaid insurance
so we are following their requirements and billing guidelines.
In addition, our patients are more prone to accepting a visit
since their out-of-pocket expenses are low. On the other hand,
private practices have limitations with varying insurance coverage with different telehealth regulations and potentially high
deductibles. Therefore, the financial concerns are paramount
during COVID-19 pandemic.

The COVID-19 pandemic helps demonstrate the real need to establish a reliable and widely available telehealth infrastructure.
Dermatologists should become familiar with teledermatology
and incorporate it in their practices. Direct physician examination of the skin outperforms teledermatology in many respects
and cannot, at this time, be replaced by teledermatology. However, the technology and infrastructure should be prepared for
instances where patients cannot directly access their dermatologists or when the nation faces this kind of crisis or disaster.
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In the authors’ experience, the main drawback of teledermatology has been poor visual quality, particularly when evaluating
pigmented lesions.4 Other challenges of teledermatology include medico-legal liabilities and privacy issues. A physician
should ensure that the patient understands the nature and
limitations of a teledermatology encounter. Parental consent
is required prior to teledermatology visits with minors. Patient
photos should be transferred using secured and encrypted services (Table 2).
On the other hand, after establishing teledermatology in our
clinic, we realized that the virtual encounter could be an optimum method for many conditions such as acne follow-ups. It
allows dermatologists to dedicate more time to counseling and
send documents directly to the patient to improve compliance.
Often, patients in the office are not aware of the medications
they are using and they are able to show it to us on video from
their house.
In conclusion, during these trying times with significant uncertainty, dermatologists should be available to provide care for
patients with urgent needs and with chronic diseases on systemic treatments. Treating skin disease should not be ignored.
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JDD Editorial Highlights – Editorial
highlights each month from the Journal
of Drugs in Dermatology (JDD), as well as
podcasts and the “Ask the Investigator”
series.
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Tumor Syndromes Webinar: Dr. Finch
brings a special webinar presentation from
his wildly popular book, Genoderms Made
Ludicrously Easy. In this webinar, Dr. Justin
Finch reviews the clinical spectrum of
genetic disorders with malignant potential
and examines key dermatologic clues to
the diagnosis of genetic tumor syndromes,
including PTEN hamartoma syndromes,
Reed syndrome, Gardner syndrome, Rombo
syndrome and others. The discussion of
important clinical features is facilitated by highyield visual mnemonic cartoons.
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SPECIAL COMMUNICATION: COVID-19—GUIDANCE SUPPLEMENT

A Path to Resume Aesthetic Care:
Executive Summary of Project AesCert Guidance
Supplement—Practical Considerations for Aesthetic
Medicine Professionals Supporting Clinic Preparedness
in Response to the SARS-CoV-2 Outbreak
Jeffrey S. Dover, MD,1,2,3,* Mary Lynn Moran, MD,4 Jose F. Figueroa, MD, MPH,5,6 Heather Furnas, MD,7
Jatin M. Vyas, MD, PhD,8,9 Lory D. Wiviott, MD,10 and Adolf W. Karchmer, MD11,12

Executive Summary of Project AesCertTM
Guidance Supplement
This Project AesCert Guidance Supplement (‘‘Guidance
Supplement’’) was developed in partnership with a multidisciplinary panel of board-certified physician and
doctoral experts in the fields of infectious disease, immunology, public-health policy, dermatology, facial plastic
surgery, and plastic surgery. The Guidance Supplement
is intended to provide aesthetic medicine physicians and
their staff with a practical guide to safety considerations
to support clinic preparedness for patients seeking nonsurgical aesthetic treatments and procedures following the
return-to-work phase of the coronavirus disease 2019
(COVID-19) pandemic, once such activity is permitted
by applicable law. Many federal, state, and local governmental authorities, public-health agencies, and professional medical societies have promulgated COVID-19
orders and advisories applicable to health-care practitioners. The Guidance Supplement is meant to provide aesthetic physicians and their staff with an additional set
of practical considerations for delivering aesthetic care

safely and generally conducting business responsibly in
the new world of COVID-19. The Guidance Supplement
is published as an Appendix to this article and can be read
in full online at www.liebertpub.com/fpsam
Aesthetic providers will face new and unique challenges as government stay-at-home orders and related
commercial limitations are eased, the U.S. economy reopens, and health-care systems transition from providing
only urgent and other essential treatment to resuming
routine care and elective procedures and services. Medical aesthetic specialties will therefore wish to resume
practice in order to ensure high-quality expert care is
available and, importantly, to help promote patients’ positive self-image and sense of well-being following a
lengthy and stressful period of quarantine. In a number
of areas, this Guidance Supplement exceeds traditional
aesthetic office safety precautions, recognizing reduced
tolerance in an elective treatment environment for any
risk associated with COVID-19’s highly variable presentation and unpredictable course. The disease has placed a
disturbing number of young, otherwise healthy patients in
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extremis with severe respiratory and renal failure, stroke,
pericarditis, neurologic deficits, and other suddenly lifethreatening complications, in addition to its pernicious
effects on those with pre-existing morbidities and advanced age. Accordingly, the Guidance Supplement
seeks to establish an elevated safety profile for providing
patient care while reducing, to the greatest extent reasonably possible, the risk of infectious processes to both patients and providers.
While the Guidance Supplement cannot foreclose the
risk of infection or serve to establish or modify any standards of care, it does offer actionable risk-mitigation
considerations for general office comportment and for
certain nonsurgical procedures typically performed in
aesthetic medical settings. It is axiomatic that all such
considerations are necessarily subject to the ultimate
judgment of each individual health-care professional
based on patient situation, procedure details, office environment, staffing constraints, equipment and testing
availability, and local legal status and public-health
conditions.
Federal, state, and local government legal pronouncements and public-health conditions will inform the gating
decisions of when permissible and prudent to reopen
practices and re-engage with patients, and whether to
limit certain procedures that may present greater contagion risk. While such gating decisions are not the focus
of this Guidance Supplement, it is advisable that practices
should consider, at a minimum, whether in their local
communities: (1) new COVID-19 cases are declining sequentially to eliminate or at least substantially control
community spread; (2) testing is available at a meaningful scale to validate perceived prevalence reductions; and
(3) adequate protocols and resources are in place in conjunction with local health departments to conduct effective contact tracing where necessary in response to
COVID-19 incidents. Without robust testing, the ability
to identify individuals with COVID-19, do appropriate
contact tracing, and isolate and treat the infected is substantially reduced. Therefore, in the absence of these enumerated local conditions, practices must factor cautiously
the attendant increased risk of transmission into their
reopening calculus.
Significantly, the principal variables within the control
of the practicing aesthetic medicine physician are office
and staff preparation, and communication and transparency with patients. The Guidance Supplement is focused
heavily on these subjects, offering consensus guidance
from authors representing relevant scientific and clinical
disciplines.
The Project AesCert Guidance Supplement provides
specific recommendations and considerations for preparing to reopen a medical aesthetic office and begin to deliver aesthetic patient care in a COVID-19 environment,
including:

 Patient communication—establishing appropriate
expectations for office visits and attendant risks;
 Clinic schedule management—considerations for
schedule modification to convert non-treatment interactions to telehealth consultations, separate patients from one another in the office and avoid
unnecessary staff contact;
 Facility management—physical modification of office common areas and treatment rooms, as well as
check-in and check-out procedures, to promote
safe practices and physical distancing;
 Cleaning procedures—discussion of disinfection
methods and practices in each office area, ranging
from medical instruments and treatment rooms to
administrative items and reception areas;
 Personal Protective Equipment (PPE) for providers,
staff and patients—recommendations for PPE types
and use depending upon procedure-based risk assessment, and recognizing current global equipment
shortages;
 Employee health screening and training—procedures and methods for identifying staff members
who may be unwell before, during, and after work,
and training of staff to identify potential COVID19 presentation in coworkers, patients, and other
office visitors; risks associated with exposure to
known or suspected COVID-19-positive individuals
are also discussed;
 Patient health and screening—procedures and methods for symptom recognition in patients before, during, and after office visits, with follow-up monitoring
where appropriate;
 Remedial measures following onsite symptom presentation—a framework for addressing isolation of
symptomatic individuals, office containment and
disinfection, and contact tracing;
 Treatment room setup—preparing and securing
treatment rooms for patient entry to contain office contamination and reduce overall potential
COVID-19 exposure; and
 Aesthetic treatment considerations—pretreatment
preparation and precautions, and other suggestions
for minimizing risk of transmission in performing
the most common types of office-based aesthetic
procedures, such as neurotoxin and dermal filler
injections, noninvasive body contouring, lasers and
other similar energy-emitting devices, and a range
of medical skin care treatments.
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The Project AesCert Guidance Supplement also contains summary charts and checklists designed in collaboration by both infectious disease and aesthetic
experts, which can be utilized immediately to assist office staff in understanding and modeling sound safety
practices.
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Conclusion
Aesthetic medicine practices must navigate a daunting series of medical and business challenges occasioned by the
COVID-19 pandemic. Most offices have been closed by
operation of both common sense and legal requirement,
as the public health community labors to comprehend
both the magnitude and complexity of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and its sequelae. This crisis has created significant safety concerns
and occasioned severe financial hardship for aesthetic physicians, staff, and patients alike. However, the authors posit
that application of sound safety measures identified and
considered in the Guidance Supplement will serve to assist
aesthetic medicine specialties in returning to the delivery
of patient care with reasonable risk-minimization strategies. It is critical that all disciplines of medicine, aesthetic
and otherwise, share available information and work together to evolve effective approaches to practicing in a dramatically changed environment.
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I. Statement of Purpose
This Project AesCert Guidance manuscript (‘‘Guidance’’) was developed in partnership with a multidisciplinary panel of board-certified physician and doctoral experts in the fields of Infectious Disease, Immunology, Public Health Policy, Dermatology, Plastic Surgery
and Facial Plastic Surgery. This Guidance is intended to
provide aesthetic medicine physicians and their staffs
with a practical guide to safety considerations to support
clinic preparedness for patients seeking non-surgical aesthetic treatments and procedures following the return-towork phase of the COVID-19 pandemic arising out of the
novel coronavirus SARS-CoV-2, once such activity is
permitted by applicable law.
Many federal, state and local governmental authorities, public health agencies and professional medical
societies have promulgated COVID-19 orders and advisories applicable to health care practitioners, largely focused on the threshold determination of whether and
when to reopen for business. These standards should be
seriously considered, and where required by law or otherwise applicable or prudent, followed thoughtfully. This
Guidance is not intended to contravene any such other
mandates, which supersede this Guidance in the event
of any conflict, but rather, to provide aesthetic physicians
and their staffs with an additional set of practical considerations for delivering aesthetics care safely and generally conducting business responsibly in the new world
of COVID-19.

from providing only urgent and other essential care to resuming routine care, elective procedures and services.
Debate will continue about the wisdom, pace and scope
of such reopening, but in the meantime patient demand
for aesthetic treatments will return. The medical aesthetics specialties will therefore wish to resume practice in
order to ensure high quality, expert care is available,
and importantly to help promote patients’ positive selfimage and sense of well-being following a lengthy and
stressful period of quarantine. In reopening aesthetic
practices during the ongoing pendency of the COVID19 outbreak, delivery of care must be accompanied by
necessary precautions to safeguard the health and welfare
of not only the patients and providers within the context
of the office environment, but also the community at
large with whom they interact immediately beyond the
office walls.
There is widespread perception that, while aesthetic
procedures are self-esteem and self-image enhancing,
they are generally considered elective, with notable exceptions that may be deemed medically necessary (e.g.,
cases of congenital anomaly or traumatic injury). Because
of their elective nature, extraordinary care must be taken
to protect patients and healthcare professionals from
COVID-19. While physician practice guidance is available from many sources, the AesCert Guidance has
been developed specifically for aesthetic medicine settings. In a number of areas, this Guidance exceeds traditional aesthetic office safety precautions, recognizing
reduced tolerance in an elective treatment environment
for any risk associated with COVID-19’s highly variable
presentation and unpredictable course. The disease has
placed a disturbing number of young, otherwise healthy
patients in extremis with severe respiratory and renal failure, stroke, pericarditis, neurologic deficits and other suddenly life-threatening complications, in addition to its
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II. Introduction
Aesthetic physicians and their staff will face new and
unique challenges as government stay-at-home orders
and related commercial limitations are eased, and the
U.S. economy reopens and healthcare systems transition
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pernicious effects on those with pre-existing morbidities
and advanced age. Accordingly, the Guidance seeks to establish an elevated safety profile for providing patient
care while reducing, to the greatest extent reasonably possible, the risk of infectious processes to both patients and
providers.
While the Guidance categorically cannot foreclose the
risk of infection, nor serve to establish or modify any
standards of care, it does offer actionable risk-mitigation
considerations for general office comportment and for
certain non-surgical procedures typically performed in
aesthetic medical settings. This Guidance is purely advisory in nature and should be regarded as a set of baseline
precautions that should be considered; however, it is not
an exhaustive list of everything required to operate
safely. It is axiomatic that all such considerations are
necessarily subject to the ultimate judgment of each individual healthcare professional based on patient situation,
procedure details, office environment, staffing constraints,
equipment and testing availability, and local legal status
and public health conditions.
Importantly, this Guidance is also subject to present
limitations on medical and scientific understanding of
COVID-19, and any future changes in such understanding will need to be evaluated by providers in determining
its continuing utility. Additionally, this Guidance has
been prepared in a nationwide environment marked by
limited diagnostic resources for both active disease and
possible immune response, and an absence of validated
pharmaceutical treatments or vaccines. As point of care
testing becomes more widely available, affordable and
reliable, and once therapeutic or preventive protocols
are in place, such developments may permit certain modulation of the Guidance.
In the interim, federal, state and local government legal
pronouncements and public health conditions will inform
the gating decisions of when it is permissible and prudent
to reopen practices and re-engage with patients, and
whether to limit certain procedures which may present
greater contagion risk. Given the multiplicity of such
circumstances across the country, these are necessarily
highly localized and indeed individualized assessments.
While such gating decisions are not the focus of this Guidance, it seems clear that practices should consider, at a
minimum, whether in their local communities: (1) new
COVID-19 cases are declining sequentially to eliminate
or at least substantially control community spread, (2)
testing is available at meaningful scale to validate perceived prevalence reductions, and (3) adequate protocols
and resources are in place in conjunction with local health
departments to conduct effective contact tracing where
necessary in response to COVID-19 incidents. Without
robust testing, the ability to effectively identify individuals with COVID-19, do appropriate tracing, and isolate
and treat the infected is substantially reduced. Therefore,

in the absence of these enumerated local conditions, practices must cautiously factor the attendant increased risk of
transmission into their reopening calculus.
Further, subsequent to the threshold decision to reopen, it is possible that future COVID-19 prevalence in
a particular community, along with limits on testing
and treatment availability, could periodically require limitations in scope of practice or even temporary office closure to reduce risk of harm. Again, this Guidance takes no
position on these contingencies, and seeks only to provide information and best practices for operational implementation where it is otherwise legally permissible and
medically responsible to interact with patients in the office setting for delivery of medical aesthetics care.
More broadly, in this highly dynamic pandemic environment, this Guidance is necessarily based on, and its applicability confined to, the public health environment and
related government pronouncements in effect as of the
date of publication. Subsequent evolution in transmission prevalence, testing and tracing capacity, and treatment as well as vaccine availability could warrant
either further restriction or expansion of aesthetic practice from this Guidance, depending on the direction of
such evolution.
In the meantime, based on the current public health
landscape and the medical and scientific information
now available, the Guidance next proceeds to outline a
series of practical considerations associated with practice
reopening, ranging from preparing the medical office environment, staff training, and patient and staff health
screening, to treatment room set-up, selection of Personal
Protective Equipment (PPE), and precautions for common office aesthetic procedures, such as neurotoxin and
dermal filler injections, energy-emitting devices, body
contouring and medical skin care treatments.
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III. Medical Ofﬁce Preparedness
Patient communication and transparency
While effective patient communication and transparency
are always a hallmark of any well-functioning medical
practice, they are particularly critical during the returnto-work phase of this COVID-19 outbreak. Accordingly,
it is important for practices not only to implement and
follow high safety standards as a substantive matter of
public health, but also to clearly convey these steps to
their patients to foster a sense of awareness and confidence. Therefore, as an overarching theme to this entire
Guidance, measures and changes undertaken by practice
in response to the COVID-19 outbreak should be proactively signaled to patients to heighten confidence. Utilizing established means to communicate to patients, such
as the practice’s website and notifying patients via digital
and direct personal communication, is an important first
step in conveying the practice’s commitment to the health
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and safety of patients and the public, while maintaining
high-quality patient care.
Communicating new policies and protocols throughout
the clinic with visible reminders such as display posters
and other signage will assist staff in remaining vigilant,
in addition to conveying a practice’s emphasis on safety
for patients and others. It is advisable to display such materials throughout the clinic, including common areas, reception areas, waiting room, treatment rooms and
bathrooms, reminding patients and staff of symptoms related to COVID-19, healthy hygiene and prevention etiquette. Examples of display posters are provided in the
following links, although it should be noted with respect
to the symptoms poster that this is not an exhaustive
list, and additional symptoms are increasingly recognized,
such as severe fatigue, nausea and diarrhea, chills, repeated shaking with chills, myalgia, headache, sore throat,
new loss of taste or smell, and unexplained anorexia:
symptoms of COVID-19 – sample poster/flyer, preventing
the spread of COVID-19 – sample poster/flyer, and
handwashing and respiratory hygiene – sample poster/flyer.
Additionally, in the same spirit of patient transparency
and disclosure, given that there remains inherent, ineliminable risk of an infectious process or other complication arising from any sort of medical procedure during
an ongoing global pandemic, even after respecting the
considerations set forth in this Guidance and elsewhere,
practices may wish to append a COVID-19 disclosure
to their standard patient consent form. An example consent form developed by the American Society of Plastic
Surgeons (ASPS) may be found using the provided
link.16 Further, in the case of patients at higher risk of
COVID-19 complications, such as those who are of advanced age, immunocompromised, or otherwise afflicted
with cardiac or respiratory conditions or other comorbidities such as diabetes, hypertension or obesity, consideration should be given to possibly delaying aesthetics
intervention, if patient risk factors are deemed too high.19

until the doors are locked at night. Put simply, limiting
the number of individuals in a particular setting and
space at a given time is fundamental to minimizing
transmission.
Utilizing telemedicine and leveraging remote videoconferencing technology for patient consultations and
non-procedure visits will aid in minimizing office traffic
while allowing for the development of a treatment plan
(both short- and long-term), building rapport with patients and reducing in-office contact time.2,16,17,20 The
efficiency and value of this approach can be enhanced
by sending patients a pre-consultation form in advance
of a scheduled telehealth interaction to learn more
about patient’s primary concerns and the type of information or treatment they are seeking. Capturing this information in a more formal manner will help facilitate and
guide discussion between the patient and clinician in a
manner that timely surfaces various opportunities to divert in-person visits to safer, more efficient interactions.
Various enabling developments have occurred in this
regard, ranging from the proliferation of telehealth and
other video technology platforms, to certain applicable
standards surrounding the privacy and reimbursement
of distance versus in-person provider interactions (N.B.
- legal requirements vary by jurisdiction).20
With respect to treatment-related visits or other necessary in-person office visits, consider spacing or staggering appointments to reduce the number of patients in
the office at one time and to allow for proper disinfection
between patients. Mindful of office size and staffing constraints, consider limiting overall patient volume per day,
or extending office hours to spread patients out over a
longer time horizon throughout the day.
Remind patients of the need to arrive to their appointment promptly and alone, and that individuals accompanying patients will be required to wait in their vehicle
or outside of the office for the duration of the appointment.2,16 Special arrangements may be made in advance
for minors, elderly patients or persons with disabilities.
Visitors spending any time in the office should be
screened in the same manner as patients. And remember
for any staff, patients or other visitors in the office, it is
important to observe and model safe physical distancing
by limiting greetings to a smile, wave and other noncontact gestures.
For treatment interactions, endeavor to limit the number of staff members in the treatment room during procedures. For example, where possible, consider whether
a sole provider is able to appropriately perform a particular procedure without the need for other staff in the
treatment room. If not, consider allowing the provider
to be accompanied in the treatment room by no more
than one medical assistant, with such staff person
observing safe physical distancing across the room as
circumstances permit. Develop and adopt policies
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Managing the ofﬁce environment –
general guidance
It is clear that during this pandemic, social distancing
(hereinafter referred to as ‘‘physical distancing’’ in
order to emphasize the intended minimum physical separation of six-feet between individuals, and limits on congregating in large groups) is as important to the safe
operation of a medical aesthetics practice as to any
other business, household or community. And it will remain so for the foreseeable future. Accordingly, as a second overarching theme running through this Guidance,
physical distancing principles should be incorporated
throughout the practice, from the moment of initial patient scheduling through post-procedure check-out, and
all office workflows from staff’s arrival in the morning
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regarding fellows, residents, medical students, and visitors to reduce to an absolute minimum the number of individuals in any given treatment room and the office as a
whole. Training opportunities for staff and residents
should be subordinated to the requirements of physical
distancing, and this safety measure may be worth expressly messaging to patients, who may appreciate understanding that the practice has taken measures to
prioritize their health.
Keep treatment room doors closed and utilize place
card signage on treatment room beds or chairs to inform
patients that rooms, beds, chairs, surfaces and instruments have been disinfected. Remove unnecessary blankets, pillows, robes or headbands from treatment rooms,
and limit items on countertops.
Reorganize waiting rooms by either removing chairs
and spacing the remaining chairs at least six feet apart,
or by designating certain chairs to be used and others
not to be occupied. Consider limiting the size of the waiting room or common areas to create ‘‘natural’’ barriers
(e.g. potted plants, tables) to prevent individuals from
congregating in one area. Remove magazines, promotional or other collateral reading materials from the waiting room, treatment room and reception areas. Patient
reception coffee, beverage and snack bar service should
be discontinued. For the occasional patient who might require food or drink for a medical condition, such as a diabetic who develops hypoglycemia, especially when
instructed to be NPO pre-procedure, items can be provided as needed from storage. And importantly, place
alcohol-based hand sanitizer, hand wipes and tissues,
with no-touch trash cans, liberally throughout the clinic,
accessible to both patients and staff.2,16

In managing the movement of patients and others
through the office, consider limiting points of entry and
exit, strive for one-way traffic in hallways where possible,
and try to designate separate areas for patient screening
and check-in, as well as check-out. Care should be taken
to ensure any such special ingress/egress restrictions do
not violate applicable building codes and can be overridden to permit safe evacuation in case of emergency.
If possible, take patients upon arrival directly to treatment rooms for screening and check-in, in order to limit
or entirely eliminate people congregating in the waiting
room. Ideally, check-out could be handled the same
way, and for all patient administrative paperwork at
check-in and check-out, clean and disinfect clipboards
between each use, and consider providing single-use disposable pens to avoid multiple individuals handling the
same writing instrument. For the same reason, if possible,
encourage the use of remote payment systems instead of
credit cards and cash, in order to minimize touching of
credit card machines and office tablets.
Staff seating and work-stations should be reconfigured to
respect physical distancing. For internal collaboration, staff
should employ one-on-one or small meetings (depending
on space availability) to allow for appropriate safe interpersonal distancing or arrange for virtual meetings.
Alert all vendors and contractors regarding new office
policies limiting the number of visitors to those that are
integral to either clinical practice or the business functions of the office. Additionally, insist that vendors and
contractors be aware of and follow the clinic’s ‘‘stay
home if sick’’ policy. Direct all delivery personnel to a
designated area for drop-off of packages and proper package disinfecting.
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Cleaning and Disinfecting Practices
In additional to proper physical distancing, the cleaning
and disinfecting practices that are part of any medical
aesthetics practice in ordinary times should be elevated
and sustained during this period. First, prior to reopening
a practice to patients, a qualified professional cleaning
service should conduct an initial, comprehensive deep
cleaning and disinfecting of the entire facility. A professional service should similarly perform a thorough cleaning and disinfecting process following the close of
business each workday.
On a regular basis throughout each workday, the entire
staff should be trained on and committed to ongoing
cleaning and disinfecting roles. Based on the transferrable nature of COVID-19, enhanced frequency of disinfecting surfaces throughout the day and between
patients is critical in protecting the health of patients
and staff members.5 Developing a protocol and crosstraining individuals responsible for managing and monitoring cleaning may be helpful in the adoption and
consistent execution of these new processes. Creating a
checklist and schedule and displaying it on treatment
room doors can serve as a reminder for staff and demonstrates to patients that treatment rooms are being consistently supervised and disinfected before their particular
treatment (Appendix Figures A1 and A2).
With the aforementioned frequency, cleaning should
also include disinfecting all common, high-touch areas
such as the waiting room, reception areas, check-in and
check-out areas, kitchen and break rooms, labs, offices
and workstations, computer keyboards, tablets, credit

card machines, pens and bathrooms (Table 1). And
again, at the end of each workday, a thorough, supervised
professional cleaning service is an essential daily practice.
When disinfecting surfaces, staff should wear disposable gloves and any additional protection based on the
cleaning products being used and the potential risk of exposure. Use of 70% ethyl alcohol is recommended in disinfecting small areas, or discrete items between repeated
use such as reusable dedicated equipment (e.g. thermometers). Environmental Protection Agency (EPA) registered
disinfectants include the use of sodium hypochlorite at
0.5% (equivalent to 5000 ppm) for disinfecting surfaces,
as well as a range of other common cleaners such as
Clorox disinfectants containing either sodium hypochlorite or quaternary ammonium; Lysol products containing
sodium hypochlorite, quaternary ammonium, hydrochloric acid, or citric acid; and Purell ethanol-based products.2,13,16,21 The list of disinfectants that meet EPA
criteria for use against SARS-CoV-2 may be found in
the link provided here.21
Steps to properly disinfect surfaces include first cleaning
an area or item with soap and water or another detergent
prior to using a proper disinfectant. In addition to recommended use of EPA-registered disinfectants, make sure
rooms are adequately ventilated and follow label instructions, as some products recommend keeping surfaces and
items wet for a period of time to enhance antimicrobial activity. It is recommended before donning and immediately
after doffing gloves to wash hands thoroughly or use an alcohol degerming solution (hand hygiene solution). CDC
steps for cleaning and disinfection may be found here.13
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Table 1. Minimum Necessary Areas for Cleaning and Disinfecting
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Personal protective equipment
and medical supplies
Adequate PPE (principally, face masks, gloves, gowns,
and goggles, shields or other eye protection) are necessary to protect providers and serve to protect patients
alike, and therefore should be viewed as indispensable
for reopening, and continuing to operate, any medical
aesthetic office. This Guidance recognizes the lamentable
reality that severe PPE shortages on a global scale continue to pose significant challenges to the entire U.S.
healthcare system at the time of Guidance publication,
and in some cases the impact of this shortage on particular practices has been exacerbated by those practices’ decisions during the last several months to contribute PPE
inventory to hospitals, emergency rooms and first responders in their respective communities. Notwithstanding such supply chain challenges, however, adequate
access to and deployment of PPE within a practice,
both initially and on an ongoing basis, should be viewed
as a precondition to medical office and patient care activity. It is imperative that practices proactively develop a
plan to optimize their supply of PPE, both for current
needs and in the event of future shortages, and to identify
mechanisms to procure additional supplies when needed.
Continually assessing quantities and replenishing supplies throughout the day, as well as monitoring public
health agency recommendations regarding the use of
PPE for healthcare professionals, are critical as the
COVID-19 outbreak evolves and public health guidance
shifts.
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The type of face mask and other PPE recommended for
use by healthcare professionals is based upon anticipated
risk of exposure to COVID-19 while performing specific
procedures.4 More broadly, Occupational Safety and
Health Administration (OSHA) recommendations regarding the type of PPE used by a healthcare professional
or individuals working in a healthcare setting are based
upon anticipated risk of exposure while performing specific tasks or procedures (Table 2).2,3,4
Starting from this framework and given the current
state of the COVID-19 crisis, this Guidance recommends
that practices should consider a strategy of having every
employee in the office, irrespective of function, wear a
three-ply surgical mask. Given existing supply chain limitations, if it is impossible to source such three-ply surgical masks for an office’s clerical or administrative
employees who have no or minimal patient interaction,
a professionally-manufactured cloth mask with full
mouth and nose coverage is preferable to no protection;
however, this Guidance deems a three-ply surgical
mask to be the recommended practice for all staff in
the current environment.16 For reasons of both substantive protection and patient confidence, handkerchiefs,
scarves and other homemade masks should not be utilized by any staff, and if inventory constraints require
that these are the only option, practices should seriously
consider the wisdom of having such employees on-site at
all. It is recommended that surgical masks used by clerical or administrative staff be discarded and replaced on
at least a daily basis. To the extent such employees are
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Table 2. OSHA Occupational Risk Exposure Levels
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permitted by an office to utilize cloth masks, they should
generally be deployed for no longer than one day without
being professionally laundered prior to next use.
Providers or staff who are involved in administering
treatment or are otherwise in the treatment room for
any patient assessment or general treatment or care
should wear, at a minimum, a three-ply surgical mask,
eye protection in the minimum form of safety glasses,
and gloves. Inventory permitting, use of a gown is also
recommended for all such individuals associated with
the treatment room. Masks, gloves and gowns involved
in treatment should generally be considered single-use
and safely disposed after each patient procedure, and
eye protection should be cleaned and disinfected with
the same regularity.
For those providers or staff performing, assisting with,
or otherwise in the treatment room for any AerosolGenerating Procedures (AGPs) as described more fully
later in the Clinical and Non-Surgical Treatment section
of this Guidance, the use of an N95 filtering face piece respirator (N95 mask), or its equivalent, is the minimum nose
and mouth protection required, providing respiratory protection and protection from blood and body fluids.17 For
such AGPs, in the absence of N95 availability, OSHA indicates other types of acceptable respirators with similar or
greater protection may be used, such as R/P95, KN95,
N/R/P99, and N/R/P100. These respirators are often
more comfortable for the wearer when fitted with a
valve exhalation feature, but this feature has the effect of
elevating wearer safety over that of patients and others
in the vicinity, and therefore is generally discouraged.
Single-use gloves and gowns should also be used for all
providers and staff in the treatment room for AGPs, and
providers administering treatment should consider use of
a single-use surgeon’s cap. Further, providers administering AGPs should consider using heightened eye protection
beyond standard safety glasses, such as full goggles or face
shields, which should be thoroughly cleaned and disinfected after each use. Notwithstanding any inventory challenges, N95 masks used in AGPs should generally be
considered single-use only, unless used in conjunction
with a face shield and proper disinfection procedures are
utilized (Table 3). The CDC generally recommends use
of a cleanable face shield over an N95 when feasible.
Non-AGP procedures performed above the clavicle
generally pose greater risk than lower body procedures,
and therefore practices should consider whether higher
level PPE items should be utilized.16 For non-AGP procedures involving the head and neck region, particularly
where detailed work requires the provider to remain in
close face-to-face proximity with a patient’s airways,
use of an N95 mask and more substantial eye protection
is preferable.
Irrespective of job function or procedure type, PPE
training should be provided to all providers and staff

throughout the office and across job function, including
proper hand hygiene practices, correct fit, donning and
doffing to avoid cross-contamination, and considerations
for contemplated extended use or reuse of PPE.4,22 In particular, users of N95s or other respirators should be fittested prior to first use, thereafter on an annual basis, or
more frequently in the event of significant weight loss or
change in facial hair. The CDC fact sheet on use of PPE
and proper donning and doffing may be found here.22
Due to PPE shortages, certain medical societies and
other public health authorities have advised that healthcare professionals who typically wear a mask for procedures may consider wearing the same mask throughout
the day in an effort to conserve PPE.2 For example, the
CDC has provided guidance on practices allowing the extended use and limited reuse of N95 masks when supplies
are depleted. Extended use (leaving the mask on for multiple patient encounters, without removal) is generally
favored over reuse (using the same mask for multiple encounters and removing it between encounters), as there is
less risk of repeat handling-related contact transmission.
In addition to strict adherence to proper hand hygiene
practices before and after touching or adjusting the
mask, proper fit and function are paramount to safe extended use or reuse.15 Manufacturers may have specific
guidance regarding reuse. However, variables such as
contamination over time make it difficult determine the
maximum number of reuses. Ultimately, single use of a
mask is lower risk than extended use or reuse, and therefore reflects the general consensus of this Guidance, particularly for AGPs, unless, as stated above, a mask is used
underneath a face shield and proper disinfection of the
face shield occurs after each procedure.
The other variable here involves the highly dynamic
state of PPE decontamination technology. For example,
certain hospitals have been developing vaporized hydrogen peroxide systems for decontaminating N95 masks,
and studies are beginning to validate various other modalities and protocols as well.23 Accordingly, it is impossible for the Guidance to anticipate and adjudicate every
permutation of PPE deployment duration and decontamination, for example, the possible single use of a surgical
mask over an extended use N95 for a non-AGP procedure. Such decisions are necessarily subject to the best
professional judgment of the provider on a case-by-case
basis, based on the specific combination of patient and
procedure risk factors and the overall PPE availability
and decontamination landscape.
If extended use or reuse of face protection is necessary,
take care to avoid touching the mask or respirator itself,
touching only the fasteners when donning and doffing.
If reuse across multiple days is unavoidable, it is incumbent upon providers to ensure thorough decontamination
and safe storage. Such contingencies are beyond the
scope of the position taken by this Guidance, but it is
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observed that thoughtful procedures have been articulated elsewhere, ranging from a study on a proposed
N95 decontamination protocol,23 to a proposal for cycling five masks over a five-day period, using one mask
per day and then storing each individually until the
same day the following week to allow for a seven-day period of non-use of each mask. If attempted, any such storage should be in a sealed, breathable container between
uses to reduce damage, labeled to identify user, date
and duration of prior use, and with thorough disinfecting
or disposal of containers on a regular basis.15
Beyond mouth and nose protection, wearing protective
eyewear in conjunction with a mask when treating patients reduces exposure and inadvertent touching of facial
mucous membranes. With respect to eye protection, prescription eyeglasses do not afford adequate protection in
the COVID-19 treatment environment, without wearing a
wraparound style of secondary eyewear. For AGPs in
particular, full wraparound goggles are recommended,
again with a face shield advisable as well. Special attention should be paid throughout the office, and not just the
treatment room, to those wearing prescription eyeglasses
or non-prescription readers, as plastic or metal surfaces
have the potential to become a fomite for COVID-19
given the propensity of frequent touching of one’s eyeglasses throughout the day. As with staff cell phones,
eyeglasses should be cleaned and disinfected throughout
the day, and staff should avoid touching or handling such
objects between hand washings.
As a corollary to the need for consistent use of PPE,
there are emerging reports of skin complications resulting
from repeated PPE exposure and excessive hand hygiene,
especially among healthcare workers. These complications variously include skin breakdown, erythema, papules, scaling, burning, itching and stinging. Providers

may wish to consider proactive and therapeutic use of
emollients, barrier repair creams and other skin calming
and hydration preparations to mitigate such conditions.24
In addition to PPE, other medical supplies of particular
import to managing the COVID-19 environment include
alcohol-based hand sanitizer and hand wipes, which
should be placed at entry and exit points and throughout
the office including in the waiting area, reception area(s),
treatment rooms, and bathrooms. Ensure the availability
of liquid soap at sink areas, and facial tissues and notouch wastebaskets with disposable liners and lids
throughout the office. Non-contact thermometers (infrared or thermal scanner models) are recommended in
lieu of forehead, oral or tympanic (auditory canal) thermometers.10,11
IV. Employee and Patient Health
Employee health and training
In order to offer safe care in a safe environment to their
patients, practices must first ensure that providers and
staff are healthy and do not constitute a transmission
vector. This starts with clearly and proactively communicating to all employees the clear mandate to stay
home if sick or experiencing any early suggestion of
symptoms, and reviewing applicable benefits and provisions related to sick leave, caring for sick family members and children, and flexible scheduling. Questions
and concerns regarding employee health, safety, compensation and benefits may arise, and are heightened
during these uncertain times. Information should be
provided about available employee assistance services
and steps employees can take to protect themselves at
home.
With respect to COVID-19 in particular, practices
should develop an infectious disease preparedness plan
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that addresses the level of risk associated with various
jobs and tasks to help guide actions and reduce the risk
of employee exposure to COVID-19. Assessments should
be undertaken of potential sources of employee exposure
to COVID-19, including coworkers, patients, the general
public, individuals that are symptomatic or who have recently been symptomatic for COVID-19 or a febrile respiratory tract infection, and those at high risk (e.g.,
other healthcare workers, travelers who have visited locations with widespread COVID-19 transmission, including domestic locations with significant community
spread, etc.). Attention should be given to nonoccupational risk factors at home, including family and
immediate or close contacts, and community settings
(e.g., attendance at recent large gatherings or events)
and individual risk factors (e.g., immunocompromised
status and various chronic conditions).4
As part of this larger process, an employee health
screening should be completed every day before staff enters the office or beyond a designated assessment area.
Models vary, but at a minimum this could be accomplished with a short form, or even an email to a designated responsible person in the office, constituting a
quick self-attestation that an employee is asymptomatic
and otherwise unaware of any exposure to a confirmed
or suspected COVID-19-positive individual, with such
records being maintained by the practice in either paper
or preferably digital form. Even better, if feasible, a
daily employee wellness check should be performed in
addition to the symptoms self-report, comprised of a temperature check using a non-contact thermometer, and any
necessary follow-up.
Any employee who reports feeling sick, senses any
early hint of symptoms, or exhibits elevated temperature
or other symptoms is required to refrain from entering, or
immediately leave the office and follow up with their primary care physician or other appropriate offsite care facility for evaluation and, as indicated, viral testing.
Depending on the nature and extent of any positive findings and follow-up testing, office policy should dictate a
protocol for minimum time off work and appropriate timing of return based on symptom progression, cessation,
and all test results. It is advisable to select one or two individuals (‘‘Workplace Coordinators’’) in the practice to
serve as point persons in this regard, and more generally
for all COVID-19-related issues in the practice, including
oversight of clinic infection prevention measures. Establish this communication plan early, clearly communicate
and share it with all employees.
Beyond this initial screening and preparedness plan,
as a general matter, all employees should model physical distancing and good hygiene practices in all office
activities, whether related to patient interactions or otherwise. This includes minimizing use of shared workspaces, office supplies and medical instruments, such

as sharing other employees’ phones, desks, offices,
computers and other equipment.5 Staff should minimize handling of personal cell phones throughout the
workday, and refrain from any cell phone handling between their last hand washing and any patient contact.
Lunch rooms and staff lounges should be closed or restricted to limited size and spaced groups and alternating schedules. With respect to hygiene, all employees
should engage in frequent, thorough handwashing
(for at least 20 seconds) and cough and sneeze etiquette.18 The World Health Organization (WHO) counsels healthcare professionals to follow ‘‘My Five
Moments for Hand Washing,’’ using alcohol-based
hand sanitizer or soap and water: (1) before touching
a patient, (2) before engaging in clean or aseptic procedures, (3) after potential exposure to body fluids, (4)
after touching a patient, and (5) after touching patient
surroundings.7
To keep employees safe, as previously discussed, it is
advisable to consider use of surgical masks by all staff regardless of job function; a minimum of surgical masks,
protective eyewear, gowns and gloves for all staff involved in any procedures; and the addition of N95 or
equivalent masks, more fulsome eye protection and/or a
face shield, and possibly a surgical cap for all staff involved in AGPs. Again, effectiveness of PPE is highly
dependent on proper handling, fit, and correct and consistent use; therefore, employee training on these topics is
critical. And in addition to the aforementioned WHO
handwashing moments, handwashing is also required before putting on, after taking off, and whenever touching
or adjusting PPE, always careful to handle face protection
only by the fasteners without touching the mask itself.18
More generally, employees should avoid touching their
eyes, nose or mouth with gloves or bare hands, both in
connection with PPE use and otherwise around the office
and throughout the workday.
In addition to PPE, staff clothing decisions bear on office safety and patient confidence. To avoid the risk of
clothing as a transmission vector into or out of the office,
it is recommended that surgical scrubs or other dedicated
office uniforms be worn by all providers and staff, even
those who are not in immediate proximity to patients.
When practicable, these should be worn only in the office, not commuting to and from work, changed daily,
and thoroughly laundered by a professional service that
collects soiled garments from the office to avoid employees bringing dirty laundry home and risking crosscontamination.
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Recognition of symptoms
It is vital that all providers and staff, including those who
serve in non-clinical patient contact roles such as receptionists and other administrative personnel involved in
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patient scheduling, check-in or check-out procedures, be
able to identify and report the symptoms associated with
COVID-19. Symptoms may range from mild to severe
and appear anywhere from approximately 2–14 days following exposure. Symptoms of COVID-19 to be on alert
for include flu-like symptoms, fever (‡100.4�F or 38�C),
cough or shortness of breath, new nasal congestion or
runny nose, loss of taste or smell, as well as non-specific
symptoms such as sore throat, myalgia, fatigue, nausea
and diarrhea. Additional symptoms reported include
chills, repeated shaking with chills, muscle pain, and
headache.9 All employees should also be trained to identify emergency warning signs that require immediate
medical attention, such as trouble breathing, persistent
pain or pressure in the chest, new confusion, inability
to arouse a patient, and bluish lips or face.6
Employees should be vigilant for all these symptoms,
not only in themselves and coworkers in the office, but
also patients, vendors, contractors and other visitors to
the office. At any sign or suspicion of COVID-19 symptoms, the affected individual should be required to refrain
from entering, or immediately leave, the office, and a
Workplace Coordinator should be promptly notified, in
a HIPAA-compliant manner in the case of patients.
Symptomatic patients and employees
With respect to prospective patient visits, appointment
scheduling processes should be modified to include prescreening patients before their office visit in conjunction
with appointment reminder calls to help identify potential
infection and recent risk of exposure.3 A phone screening
tool may be developed for use as a wellness checklist in
this regard to aid in surfacing any areas of concern
(Appendix Figure A3).
If through such telephonic pre-screening efforts patients report symptoms potentially associated with
COVID-19 or have indicated potential sources of exposure by other means based on recent contacts or travel,
explain to patients that out of an abundance of caution,
they will need to reschedule their appointment for a
later time. In the event of symptoms, also recommend
they promptly follow up with their primary care physician or other appropriate offsite care facility for evaluation and, as indicated, viral testing. The minimum
timeframe for rescheduling any such patients is a riskbased assessment depending on symptom presentation
and testing results and should be governed by applicable
CDC guidelines.
In addition to patient pre-screening, offices must implement a protocol for health screening patients immediately upon arrival on the date of appointment, ideally in a
contained area designated for this purpose to minimize
other interactions prior to clearance (Appendix Figure
A3). As with employee health screening, this process

should include both a form of questionnaire for eliciting
disclosure of symptoms or other exposures, and a staffadministered temperature check using a no-touch thermometer. If on the appointment date a patient presents
and reports symptoms or exposure to known or suspected
COVID-19-positive individuals, or if temperature check
or other assessment by staff reveals that a patient is symptomatic or at high risk upon arrival, immediately isolate
the patient in an unoccupied room, provide a surgical
mask for the patient to apply, irrespective of whether
the patient arrived uncovered or over whatever mask
with which the patient arrived, minimize contact with
others in the clinic, and quickly and discretely remove
the patient from the office. If the patient is well enough
to drive home, send the patient home immediately. Recommend that patients isolate themselves at home, practice careful infection prevention measures, and follow
up immediately upon returning home with their primary
care physician or other appropriate offsite care facility
for evaluation and, as indicated, viral testing. Patients
may be alarmed and anxious to discover that they may
have symptoms or are otherwise at risk of prior exposure
related to COVID-19. Remain calm and supportive of
the patient and continue to adhere to predefined infection prevention protocols. Depending on the nature
and extent of the patient’s positive follow-up findings
and testing, office policy should dictate a protocol for
minimum time away from the office before a rescheduled office visit may be permissible, based upon the patient’s symptom progression, cessation, and all test
results.
This same isolation-and-exit protocol applies equally
to employees, who despite having presumably observed
the practice’s stay-home-if-sick policy, may first become
symptomatic at work, or otherwise stimulate a positive
finding during the previously described employee arrival
screening process. The procedure would similarly apply
to any vendors, contractors or other visitors to the office,
all of whom should be notified to stay away if sick or at
risk, and then subjected to a similar screen-on-arrival protocol. In the event of a positive visitor screen, the same
isolation-and-exit protocol obtains.
Following execution of the isolation-and-exit protocol,
in the event of any on-site presence, however brief, by
any patient, employee, vendor, contractor or other visitor
who is either suspected or confirmed to have COVID-19,
it is imperative to immediately switch focus to minimizing risk to the office premises. In this regard, care should
be taken to follow applicable infection control guidelines,
and thoroughly clean and disinfect all area(s) the individual had accessed or moved through.12 The CDC recommends closing off all areas accessed by that individual
to reduce intra-office contamination, opening external
doors and windows to that contained area to increase
air circulation from the outside, and (if feasible) waiting
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24 hours before cleaning and disinfecting to minimize
potential exposure of others to respiratory droplets.12,14
Ideally a professional service should be utilized for this
reactive cleaning, and any staff involvement should require use of adequate PPE.
Depending on the nature, duration and overall extent
of the individual’s activity in the office, including interactions with other patients, employees and others, the
practice may need to consider further prophylactic measures up to and including temporary office closure, in
order to minimize further exposure, ensure adequate
site remediation, and assess the risk of further transmission. Finally, it is advisable to notify all patients, employees and others who may have been exposed to any such
known or suspected COVID-19-positive individual in
the office.17 State and local laws and public health regulations, as well as other canons of professional responsibility, are likely to govern or otherwise inform these
disclosure obligations, and accordingly such contact tracing ought to be undertaken in coordination with local
health departments and other authorities.

As discussed previously, consultations and other nontreatment appointments may be arranged through patient
portals, telemedicine or other technology-enabled communications.2,16 Billing and other administrative matters,
treatment plans and other preparatory items can be
addressed over the phone or by video-conference, thereby
shortening office stays.
Ofﬁce arrival, check-in and check-out
Patients should be encouraged to arrive to their appointments alone, and notified that individuals accompanying
them will be required to wait in their vehicle or outside
the office for the duration of the appointment.2,16 Special
arrangements can be made for the elderly, minors and
persons with disabilities.
From their vehicle, an arriving patient may call or text
the contact number for a designated HIPPA-trained staff
member and wait until the staff member indicates the patient may enter the office. Staff should greet each patient
at the entrance to guide them through the intake process
and to an appropriate location. A patient screening flow
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V. Patient Management Procedures
Pre-screening patients
Much of the physical distancing-related protections that a
medical aesthetics practice can leverage to enhance
COVID-19 safety are a function of decisions made before
a patient ever arrives at the office. Thoughtful prescreening procedures and advance communications
serve to limit the need for office visits and minimize
the duration of and unnecessary contacts during those
that do occur. Patients should be educated on how these
new measures have been implemented to enhance their
safety, and what they should expect when they arrive.

chart may assist staff in mapping this and subsequent
steps in a patient arrival process designed to combine
heightened safety protocols with efficient and responsive
customer service (Appendix Figure A4).
Patients should be advised to bring a face mask or
similar covering with them to their appointment, and informed that they will be required to wear it for the duration of their appointment, to be removed only if and to
the extent they are undergoing facial procedures.16 In
the event patients forget or are unable to bring a face
mask, they should be provided one for use throughout
their appointment. While a three-ply surgical mask is
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ideal and will inspire elevated patient confidence, limitations on PPE availability would alternatively justify
providing another form of commercially-manufactured
cloth mask instead. Staff should remind patients not to
adjust their face mask or touch their eyes, nose or
mouth, and that if they must do so they will need to
wash or sanitize their hands before and after such
contact.8 Similarly, patients should be counseled to
minimize handling their cell phones during the appointment, and to rewash or re-sanitize their hands following
any such use.
For those practices located in multi-story buildings
serviced by elevator access, patients should be counseled
on best practices for elevator use in this environment, beginning with the need to arrive early to allow extra time
to wait for a less crowded elevator that permits physical
distancing. Once inside, maximum spacing from other
riders should be sought, facing forward, and ideally as
close to the front of the elevator, and hence the doors,
as possible for access to outside air during any intervening stops. Patients should wear their mask at all times,
and avoid touching elevator buttons with bare hands, instead using a clean tissue, elbow or other similar approach. Alternatively, if elevator circumstances appear
to defy safe usage and stairs are a viable option given
the office’s floor location and the patient’s physical capacity, it may be useful to provide the location of applicable stairwells.
Upon arrival in the office suite, consider having designated staff take the patient directly to an exam room for
check-in, in order to avoid congregating in the waiting
room or the common area around the reception desk.
Confirm the patient has already donned a mask, request
the patient wash or sanitize their hands, and then proceed

to conduct a wellness assessment to confirm the absence
of a fever, other COVID-19 symptoms or related highrisk exposures. A similar form of the wellness screening
checklist used at the prior time of telephonic appointment
confirmation may be repurposed at the time of office arrival (Appendix Figure A3).
Following the wellness screening, it is advisable to endeavor to complete the patient’s ensuing aesthetic services with minimal relocation throughout the office,
preferably in the same treatment room in which checkin occurred if possible, or alternatively in such other manner as reduces the patient’s geographic footprint and multiplicity of interactions within the office.
Further, it is recommended that, if possible, patient
check-outs be conducted within the treatment room, or
an otherwise designated, separate check-out area to
avoid re-exposure to reception or other common areas.
Finally, the office should conduct a post-visit followup video-conference or telephone call to the patient several days after the appointment, both to monitor progress
post-procedure and also to ascertain whether any
COVID-19 symptoms have recently developed despite
the patient having been asymptomatic at the time of
the appointment. Here again, a wellness screening
checklist may be a useful tool for staff (Appendix Figure A5). Any positive report during this follow-up may
trigger contact tracing considerations and other remedial measures by the practice. Further, even if patients
report being asymptomatic at this follow-up, they
should be asked to notify the office in the event they
subsequently develop any COVID-19 symptoms within
the balance of the remaining 14-day period of their recent appointment, again in order to permit appropriate
contact tracing.
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VI. Clinical and Non-Surgical
Treatment-Related Guidance
Treatment room set-up
Due to the duration and proximity of patient and other interpersonal contact, as well as the possibility for various
procedure-specific activities to elevate the risk of viral
shedding, the treatment room requires particularized attention to safety concerns and practices. For containment
purposes, doors to treatment rooms should remain closed
during and in-between use. Office-wide air handling systems should be evaluated to understand the path and extent of circulation of air from the treatment room vents
into other rooms and common areas throughout the office, and where possible, to minimize such flow. Where
available, external windows may be opened during
inter-procedure treatment room cleaning to provide maximum ventilation. Thorough cleaning and disinfecting of
treatment rooms and all exposed surfaces and equipment,
whether or not utilized in the prior procedure, must be
performed after each patient.
Patient visits often involve more than one type of procedure during a scheduled appointment (e.g., neuromodulator injections and dermal fillers). Where possible in
view of device and other equipment (including digital
photography or camera systems) deployment throughout
the office, consider consolidating multiple patient treatments into a single treatment room to minimize multiple
points of exposure. Further, it may be advisable to consider limiting the number of procedures or grouping the
type of procedures per patient visit in order to reduce
multiple patient exposures, contact time and overall appointment duration.
In advance of a patient procedure, it is advisable to
take all steps necessary to prepare equipment, supplies
and other positioning of assets prior to bringing the patient into the treatment room, in order to minimize exposure time between the staff and patient. Examples of
advance planning in this regard includes preparing all
trays, instruments, supplies, drugs, and injectables. In
the case of energy-based devices, this might include turning the equipment on and pre-performing setup tasks, including calibration to the treatment parameters if known
for the specific upcoming case. Sterile items should be
left in packaging to be opened in the patient’s presence,
both for safety reasons and to instill patient confidence.
It is important to train staff on, consistently follow, and
consider visibly displaying confirmation of, a treatment
room cleaning and disinfecting protocol and schedule
in each room, again both to ensure substantive office
compliance and to promote patient confidence (Appendix
Figure A1).
Additionally, as previously reported elsewhere in Sections III and IV of this Guidance, it bears reemphasis that
PPE is of particularly critical import within the treatment

room during this time, for reasons of safety, patient perception and the overall risk minimization required to justify elective aesthetic procedures during the current phase
of the COVID-19 outbreak. Accordingly, this will result
in recommended use of masks, gowns and protective eyewear in certain procedures where many healthcare professionals previously may have justifiably used none,
and heightened PPE protocols across a number of other
procedures beyond what was previously the norm.
Anesthesia and analgesia
When topical anesthetic agents are used for office-based
aesthetic procedures, it is common for application time to
range from approximately 30–60 minutes. For reasons
identified above, ideally such application would occur
within the same room as the ensuing treatment to minimize movement; however, if office capacity precludes
that option, an alternative is to use another dedicated
room for this purpose, during which a thorough cleaning
and disinfecting process can be completed of the treatment room between each patient. Following application,
patients should be encouraged to continue wearing their
masks for the duration of the waiting time until they
are ready for the actual procedure.
Other pain management options include topically applied cooling gel or ice packs, which typically have a
plastic cover that can serve to retain the virus or other
contaminants. Wherever possible, consider disposing of
these items entirely after each use. If not, care should
be taken when reusing these packs to thoroughly cleanse
and disinfect before returning to a common freezer unit,
perhaps after being placed within a new, single use plastic bag to be used for storage only. Also, be aware patients may lay these items down during treatment and
check-out, which also creates a potential risk for reuse.
If disposing of otherwise reusable cold packs is impractical within a particular office, an effective alternative
could simply be the single use of double-bagged ice,
which in many cases is colder and longer lasting.
Nitrous oxide inhalational analgesia is occasionally
used in aesthetic practices and creates an exhaled gas
that is directional in nature. For the reasons set forth
below, the use of this pain management modality should
be reduced to a minimum given the current COVID-19
environment. Patients receiving this analgesic treatment
may inhale on a regular basis throughout the procedure.
While some clinics deliver this gas mixture using a traditional facial mask (similar to mask oxygen delivery in
hospital settings), the most common method of delivery
is a disposable plastic mouthpiece. These mouthpieces
will become contaminated with the patient’s saliva after
the first use, and the mouthpiece is then stored with the
device, and this process occurs repeatedly during the
course of the treatment, after which the entire breathing
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mouthpiece and hoses are disposed of. Review of existing
procedures and protocols for protection from saliva on
the mouthpiece should be performed and adapted as
needed for COVID-19 risks. Additionally, the patient is
typically encouraged to inhale (and thus exhale) deeply
for several times at each use of this gas. This policy
should be cautiously reviewed in light of COVID-19
risk data on aerosolized droplets resulting from deep
breathing, and any necessary use of this pain management
modality should be construed as an AGP and subject to the
corresponding highest levels of PPE requirements for
AGPs recommended throughout this Guidance, including
use of an N95 mask and a face shield.
Injectables
Dermal fillers, botulinum toxins, and other similar
minimally-invasive facial injectables and other injectable
procedures are among the most common treatments performed in many aesthetic offices and are likely to be in
great demand by patients who have had their regular
treatment cycles interrupted by COVID-19 stay-athome orders.
These procedures usually take only several minutes of
actual injection time but may take longer depending on
the type of treatment being performed and the number
of treatment areas being injected. Despite the short duration of treatment, anatomic location of injections, largely
in the face and neck area, combined with the extremely
close proximity to the patient’s airways necessary for
the high-detail work, create exposure risk. Irrespective of
prior practice, post-COVID-19 it is important to deploy
adequate PPE for these procedures, at a minimum including the use of a three-ply surgical mask, wraparound safety
glasses, gown and gloves for the provider administering
the injections, as well as all staff in the treatment room.
Wherever possible, it is advisable to consider elevating
the PPE set-up for these procedures to include the use of
an N95 mask and full goggles and face shields. In all
cases, intra-procedure discussion by both provider and patient should be kept to an absolute minimum to reduce the
risk of airborne transmission through speaking.26
As a general practice, vials and syringes should be laid
out and prepared prior to patient entrance into the treatment room to minimize exposure time. Proper hand
washing and infection control procedures should also
be followed when handling vials and syringes, and
when applying ice and topical anesthetic agents. Patients
should reapply their masks post-procedure.
Injectable procedures below the clavicle, for example
such as sclerotherapy and FDA-pending treatments for
cellulite reduction, allow some additional distance from
the patient’s respiratory pathways; however, they still require close physical contact and risk of disease transmission through airborne droplets in shared airspace due to

normal breathing and talking, and further exposure may
occur through sneezing and coughing. Therefore, this
Guidance recommends the same minimum baseline
PPE protocol for all injectable procedures irrespective
of anatomical region.
Non-invasive body contouring
Because they are largely focused on anatomical regions
other than the face, the category of cryolipolysis, radiofrequency, electromagnetic and other similar body contouring and body sculpting procedures often do not
involve the same face-to-face proximity between provider and patient during treatment. This is also true because certain body contouring procedures require
limited in-room contact with the patient once the device
has been applied and the procedure has commenced. That
said, all such procedures nonetheless require a provider
or staff to interact closely with the patient during set-up
and application of the device to the selected treatment
areas, and during that time the risk of transmission
through breathing, talking, coughing and sneezing is omnipresent. Further, some of these body contouring procedures do involve treatment in the neck area to address
submental fat. Accordingly, for all body contouring procedures, this Guidance recommends the same minimum PPE
level required as a baseline for any form of office treatment,
namely a three-ply surgical mask, wraparound eye protection, gown and gloves for all providers and staff in the treatment room. This consistent approach to PPE prioritizes
patient and employee safety, minimizes the risk of errors
by attempting to parse PPE levels too finely, and fosters
maximum patient confidence in the practice. When contouring procedures are performed above the clavicle, consider heightened PPE including an N95 mask, goggles,
and possibly a face shield. For body contouring procedures
below the clavicle, it is advisable for patients to remain
masked throughout the treatment, and particularly when a
provider or staff is in the treatment room.
As mentioned above, following commencement of
certain of these procedures, the patient is often in a separate room from the provider while the treatment takes
place, which may take 15 to 60 minutes depending on
the device and the treatment area. In such scenarios,
PPE may be removed upon exiting the treatment room
and reapplied on reentry; however, in so doing, it is critical to scrupulously observe proper donning and doffing
protocols and associated handwashing requirements, in
order to avoid cross-contamination.
With some body contouring devices, it is possible to
position a disposable pad between the treatment area
and device, a practice that should be followed wherever
possible. Often a measuring tape is used in conjunction
with these procedures for initial patient assessment, and
if so, it is advisable to utilize a single-use measuring
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tape in this regard, when measurement is needed. To the
extent support pillows are used during the procedure,
consider using disposable pillows or pillows that have a
waterproof, plastic or vinyl covering capable of being
thoroughly disinfected. Following each procedure, the
entire body contouring device, not simply the contact
points, should be comprehensively cleaned and disinfected, using approved disinfecting agents, and in conformance with any manufacturer instructions.
Energy-based procedures of the face and neck
Depending on the type of device used, setting and depth
of treatment, the various laser, light, heat and other
similar energy-based procedures of the face and neck performed in a medical aesthetic office are often mechanically disruptive and thus need to be deployed with a
high degree of safety protocols. In addition to the inherent risks associated with the fact that they involve extended contact time at close proximity with patient
airways, a number of these treatments may be categorized
as non-respiratory AGPs based upon emission of airborne
debris particles or other contaminants. For example, certain laser and other energy-emitting device procedures
may produce a plume of vaporized and ejected tissue
that, even when evacuated by suction, has the potential
to exit into the treatment room.25 Evacuator suction systems should have adequate and regularly monitored twostage filtration type, and require frequent inspection and
replacement of the filters.
Further, it is common for cooling positive air pressure
to be used for pain management during a number of laser
and other energy-emitting device procedures, often engineered into the operation of the devices themselves.
These devices typically have a control for air speed/velocity. Such positive air pressure increases the risk of
transmission; therefore, for those procedures where use
of cooling air is a function of patient comfort and not required device safety, consider substituting other forms of
pain management where possible to achieve adequate
pain control with other modalities. Where such pain control is not possible, and/or if cooling air is required for device safety, consider modulating air speed, duration of
use, and vector of flow to reduce usage to a minimum
level required for safety and/or comfort.
For all these reasons, consider limiting all such AGPs
to one or more designated treatment rooms with appropriate air handling, containment and evacuation systems, in
order to avoid exposing other treatment rooms or office
areas. Review air filter replacement policies and consider
accelerated replacement schedules in consultation with
device manufacturers. In the event an office has any treatment rooms equipped with negative air pressure capacity,
AGPs should be concentrated in these facilities to the
maximum extent possible.

Similarly, the maximum available level of PPE should
be deployed for all these energy-based procedures of the
face. Minimum required PPE for providers and staff either administering, or otherwise in the treatment room
for, these AGPs should include an N95 or equivalent
mask, wraparound safety glasses or full goggles, gloves
and a gown, and if available a surgical cap. Use of a
face shield is also strongly advised. Gloves, gowns and
caps used in AGPs should be considered single use
only, and eye protection should be thoroughly cleaned
and disinfected with an approved disinfectant after each
use. It is strongly advised that masks should similarly
be disposed after each procedure, unless used under a
face shield in conjunction with thorough disinfecting protocols. In all cases, despite PPE utilization, intraprocedure discussion by both provider and patient should
be kept to an absolute minimum to reduce risk of airborne
transmission through speaking. And other than the provider administering the procedure and the patient, nobody else should be in the treatment room, unless a
staff member is required to be present, and then only
with full PPE consistent with the provider’s set-up.
Special consideration should be given to integrating
various PPE elements for safe use in practice during performance of these AGPs. While it is true that all procedures involving use of a mask in combination with
protective eyewear carry the risk of a gap or slip midprocedure that creates an exposure to contaminants,
such risk is amplified with these AGPs given the possible
presence of plumes and positive air pressure, as well as
the contingency of laser energy being misdirected and
impairing a provider’s vision. It is important that employees are not just educated on proper use of PPE, but also
practice integrating kits to ensure comfort, fit, coverage,
stability and visibility.
Across all energy-based procedures, comprehensive
cleaning and disinfection should occur after each treatment, using approved disinfecting agents and pursuant
to manufacturer instructions. This should include both
the tip of the handpiece and other patient and operator
contact points, as well as the entirety of the device and
all surfaces in the treatment room that may have been
subject to plume or other positive air pressure displacement effect. It is also critical to establish a protocol for
appropriate frequency of sterilization procedures for,
and inspection and replacement of, all device filters and
cartridges. As an additional final step, disinfect the tip
of the handpiece again in front of the next patient prior
to the next procedure.
As a result of disruption to the skin barrier following
all these treatments, skin may be more susceptible to infection. It is advisable to provide patients with a new,
clean face mask following all such procedures. Patients
should not reuse the mask they wore into the office, if
at all possible.
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With respect to patient masks, it also bears noting that,
to the extent certain laser, light and other similar energybased procedures are sometimes performed below the
clavicle, patients should wear a mask for the entirety of
such procedures. Irrespective of the anatomical area of
treatment, however, providers and staff should remain
at the highest level of PPE protection described above,
as these particular procedures remain properly regarded
as AGPs, even when focused on the body.
Skin treatment procedures
Skin care treatments encompass a wide range of procedures from those that are non-invasive (e.g., medical
facials, water-based facials, chemical peels, and nonablative fractional resurfacing), to those that are moderately invasive (e.g., microneedling) and may result in a
nominal amount of localized (pinpoint) bleeding. Given
the positioning of such treatments within a busy aesthetics practice and the designation of staff often responsible
for administering them, there may be some tendency
to default to a lower level of safety vigilance for such procedures; however, any such impulse should be categorically resisted. These treatments are labor- and timeintensive and may require anywhere from 30–60 minutes
of time spent in close proximity to the patient, often with
staff hands directly in contact with a patient’s face.
Accordingly, in addition to consistent use of proper
baseline PPE as with any office aesthetic treatment discussed in this Guidance, it is advisable to limit the number and duration of treatments provided per patient visit,
provide pain management through modalities other than

cooling fans or handheld cooling devices wherever possible, and minimize intra-procedure discussion by both
staff and patient. Additionally, preference should be
given to utilizing devices with disposable tips, cartridges,
blades, and applicators and mixing bowls.
Within the broader category of skin care treatments,
some procedures require additional consideration in the
current COVID-19 climate. For example, deeper microneedling may produce bloodborne pathogen risk, and certain micro- and hydra-dermabrasion procedures may
actually be properly regarded as non-respiratory AGPs
due to risk of emission of airborne particles or contaminants as a result of device features such as positive pressure water jets, closed loop vacuum or other vortex type
treatments. In such cases, it is advisable to approach this
subset of skin care treatments with the same heightened
safety protocols as other energy-based procedures of
the face, as outlined above. Thus, in addition to complying with device-specific and room-wide infection control
and cleaning protocols, consider limiting use of these
procedures to a specific treatment room with appropriate
air evacuation systems, and enhancing the type of PPE
for all staff in the room (e.g., single-use N95 or equivalent mask, single-use gown, gloves and wraparound
glasses or goggles, possibly even in conjunction with a
face shield). Also, it is prudent to provide patients with
a new, clean disposable face mask following all these
procedures. In sum, across the various categories of common office aesthetic procedures discussed throughout this
Guidance, the key considerations for enhanced COVID19 vigilance through PPE selection and disinfection protocols are summarized below (Table 3).
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Table 3. Aesthetic Procedures and Treatments-Protection and Disinfection
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Table 3. Continued
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VII. Conclusions
This AesCert Guidance is intended to supplement other
advice offered by professional societies and governmental agencies. It has been deliberated and prepared on a
multi-disciplinary basis so as to consider many relevant
factors involved in operating an aesthetic practice in a
COVID-19 environment, as we today understand the
virus and its contagious properties.
Progress will be made in the months ahead in testing
capability, both for active disease and antibody production. Similarly, progress is likely in clinical evaluation
of drug therapies and, ultimately, development of a vaccine. It is incumbent upon every practitioner to stay

abreast of these developments as they will affect the practice of aesthetic medicine and patient care and safety in
important ways.
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Appendix Fig. A1.
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Daily Treatment Room Disinfectant Checklist.
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Appendix Fig. A2.

Common Area Disinfectant Checklist.
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Appendix Fig. A3.

Wellness Screening Checklist.
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Appendix Fig. A4. Patient Screening Flow Chart.
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Appendix Fig. A5.

Post-Appointment Screening.
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LETTERS TO THE EDITOR

Journal of Drugs in Dermatology

Erratum
Dear Editor,

Due to an inadvertent omission by the Sponsor (Janssen Scientific Affairs, LLC, Horsham, PA, United States) of preferred terms
(PTs) from the Medical Dictionary for Regulatory Activities (MedDRA) in the analyses of non-fatal major adverse cardiovascular
events (MACE) from the Psoriasis Longitudinal Assessment and Registry (PSOLAR), the results presented in our article entitled,
‘Evaluation of risk of major adverse cardiovascular events with biologic therapy in patients with psoriasis,’ need to be updated.
While initially reviewed annually by the Sponsor via a line-by-line manual assessment of adverse events mapping to the ‘cardiac
disorders’ system organ class within MedDRA, the MACE summary process transitioned to a programmed approach early in the
registry. During a data review in 2019, it became apparent that some relevant PTs for non-fatal MACE were not included in the
programmed process. Specifically, only two general MedDRA PTs (i.e., myocardial infarction and cerebrovascular accident) were
included while other relevant PTs (e.g., acute coronary syndrome, acute myocardial infarction, embolic stroke, thrombotic stroke)
were omitted unintentionally. As a result, the data tables generated by the Sponsor for review by the authors of the article were
incomplete.
When this omission was identified, the Sponsor consulted with cardiovascular and pharmacovigilance experts to determine the
appropriate analytical approach to ensure a comprehensive assessment of non-fatal MACE risk. This led to the development of a
rigorous search strategy for MACE that captured all PTs included in the Standardized MedDRA Queries of myocardial infarction
and ischemic central nervous system vascular conditions. Importantly, the exclusion of non-fatal MACE PTs did not affect the
analysis of fatal cardiovascular events, as all adverse events with a reported outcome of death are reviewed along with supporting
documentation on a case-by-case basis.
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Results of the new analyses showed that unadjusted incidence rates (number/100 patient-years and 95% confidence intervals [CIs])
of non-fatal MACE increased across all PSOLAR cohorts due to the inclusion of additional search terms; however, review of the
overall results of the multivariate Cox model analyses (hazard ratios, 95% CIs, and p-values) did not identify any meaningful changes.
Specific adjustments are reflected in the following updated tables: (A) Incidence Rates of Major Adverse Cardiovascular Events per
100 Patient-Years (Table 3), (B) Adjusted Hazard Ratios to First Major Adverse Cardiovascular Event (MACE) (Table 4), and (C)
Predictors of Major Cardiovascular Event (MACE) Other Than Treatment Effects for the overall population (Table S3), the incident
subpopulation (Table S4), and the bionaive subpopulation (Table S5).
It is important to note that the conclusion of the original article remains unchanged - treatment with biologics did not increase
the risk of MACE in patients with psoriasis. However, the Sponsor recognizes the importance of this unintended omission and has
corrected the process for all future risk assessment pertaining to cardiovascular safety in PSOLAR.
Sincerely,

Robert Bissonnette, MD, Innovaderm Research, Inc., Montreal, Quebec, Canada; and Wayne Langholff, PhD, Janssen Research &
Development, LLC, Horsham, PA, United States.
Reference:
1.

Bissonnette R, Kerdel F, Naldi L, et al. Evaluation of risk of major adverse cardiovascular events with biologic therapy in patients with psoriasis. J Drugs Dermatol
2017;16(10):1002-1013.
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TABLE 3.
Incidence Rates of Major Adverse Cardiovascular Events (MACE) per 100 Patient-Years; overall and incident user and bionaive
subpopulations
Combined Biologicsa

TNF-α Inhibitors

Ustekinumab

Topical/Phototherapy

Total

18771

10501

8270

3227

21999

MACE, n

88

45

43

15

103

Rates (CI)

0.47 (0.38, 0.88)

0.43 (0.31, 0.57)

0.52 (0.38, 0.70)

0.46 (0.26, 0.77)

0.47 (0.38, 0.57)

Overall population
Patient years, N

Cardiovascular death, n

8

4

4

5

13

0.04 (0.02, 0.08)

0.04 (0.01, 0.10)

0.05 (0.01, 0.12)

0.15 (0.05, 0.36)

0.06 (0.03, 0.10)

35

20

15

6

41

0.19 (0.13, 0.26)

0.19 (0.12, 0.29)

0.18 (0.10, 0.30)

0.19 (0.07, 0.40)

0.19 (0.13, 0.25)

56

26

30

8

64

0.30 (0.23, 0.39)

0.25 (0.16, 0.36)

0.36 (0.24, 0.52)

0.25 (0.11, 0.49)

0.29 (0.22, 0.37)

6073

2795

3278

3227

9301

MACE, n

35

15

20

15

50

Rates (CI)

0.58 (0.40, 0.80)

0.54 (0.30, 0.89)

0.61 (0.37, 0.94)

0.46 (0.26, 0.77)

0.54 (0.40, 0.71)

Rates (CI)
Non-fatal cerebrovascular
accident, n
Rates (CI)
Non-fatal myocardial
infarction, n
Rates (CI)
Incident user population
Patient years, N

Cardiovascular death, n
Rates (CI)
Non-fatal cerebrovascular
accident, n
Rates (CI)
Non-fatal myocardial
infarction, n

2

1

1

5

7

0.03 (0.00, 0.12)

0.04 (0.00, 0.20)

0.03 (0.00, 0.17)

0.15 (0.05, 0.36)

0.08 (0.03, 0.16)

6

19

0.19 (0.07, 0.40)

0.20 (0.12, 0.32)

13
0.21 (0.11, 0.37)
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0.21 (0.08, 0.47)
0.21 (0.09, 0.44)

28

10

18

8

36

0.46 (0.31, 0.67)

0.36 (0.17, 0.66)

0.55 (0.33, 0.87)

0.25 (0.11, 0.49)

0.39 (0.27, 0.54)

2124

1176

948

3227

5351

MACE, n

10

8

2

15

25

Rates (CI)

0.47 (0.23, 0.87)

0.68 (0.29, 1.34)

0.21 (0.03, 0.76)

0.46 (0.26, 0.77)

0.47 (0.30, 0.69)

Rates (CI)
Bionaive subpopulation
Patient years, N

Cardiovascular death, n
Rates (CI)
Non-fatal cerebrovascular
accident, n
Rates (CI)
Non-fatal myocardial
infarction, n
Rates (CI)

0

0

0

5

5

0.00 (0.00, 0.14)

0.00 (0.00, 0.25)

0.00 (0.00, 0.32)

0.15 (0.05, 0.36)

0.09 (0.03, 0.22)

3

2

1

6

9

0.14 (0.03, 0.41)

0.17 (0.02, 0.61)

0.11 (0.00, 0.59)

0.19 (0.07, 0.40)

0.17 (0.08, 0.32)

7

6

1

8

15

0.33 (0.13, 0.68)

0.51 (0.19, 1.11)

0.11 (0.00, 0.59)

0.25 (0.11, 0.49)

0.28 (0.16, 0.46)

a
Includes TNF-α inhibitors (adalimumab, etanercept, infliximab) and ustekinumab
CI, 95% confidence interval; TNF-α, tumor necrosis factor-alpha
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TABLE 4.
Adjusted hazard ratio to first Major Adverse Cardiovascular Event (MACE); overall population and incident user and bionaive
subpopulations
Hazard Ratio
(HR)

95% Lower and Upper
Confidence Limit for HR

P-valuea

Combined Biologicsb

1.281

(0.690, 2.381)

0.4330

TNF-α Inhibitors

1.200

(0.628, 2.296

0.5809

Ustekinumab

1.401

(0.720, 2.728)

0.3210

Combined Biologicsb

1.304

(0.621, 2.741)

0.4831

TNF-α Inhibitors

1.289

(0.574, 2.899)

0.5386

Ustekinumab

1.322

(0.576, 3.032)

0.5100

Combined Biologicsb

1.832

(0.741, 4.533)

0.1901

TNF-α Inhibitors

2.567

(0.947, 6.956)

0.0639

Ustekinumab

0.919

(0.199, 4.248)

0.9142

Overall population

Incident user subpopulation

Bionaive subpopulation

p-values were calculated for the combined biologics, TNF-α inhibitors, and ustekinumab cohorts compared with the reference cohort (Topical/Phototherapy).
b
Includes TNF-α inhibitors (adalimumab, etanercept, infliximab) and ustekinumab
TNF-α, tumor necrosis factor-alpha
a

SUPPLEMENTARY TABLE 3.
Predictors of Major Adverse Cardiovascular Event (MACE) other than treatment effects; overall population
Lower and Upper
DoHazard
Not
Copy 95%
Ratio
Confidence Limit for
Hazard Ratio
Penalties
Apply (1.517, 2.205)
1.829

Baseline Age/10 yearsb
Men vs. Women

1.980

Race (non-white vs. white)
History of Coronary Artery Disease

P-valuea
<.0001

(1.247, 3.144)

0.0038

0.556

(0.276, 1.119)

0.0999

1.911

(1.081, 3.379)

0.0259

History of TIA/CVA/Stroke

2.407

(1.090, 5.314)

0.0297

History of Diabetes I/II

1.708

(1.090, 2.676)

0.0195

History of Hypertension

1.661

(1.053, 2.621)

0.0292

History of Hyperlipidemia

1.484

(0.965, 2.283)

0.0720

Current/Past vs. Never Smoked

1.191

(0.779, 1.822)

0.4204

Overweight/ Obesity class I, 25<BMI<35 vs. <25

0.945

(0.502, 1.778)

0.8596

Obesity class II-III, BMI ≥ 35 vs. <25

1.096

(0.537, 2.239)

0.8012

Psoriatic Arthritis vs. No Psoriatic Arthritis

1.345

(0.894, 2.025)

0.1549

Duration of Disease/5 years

0.977

(0.913, 1.045)

0.4947

PGA 2,3 vs. PGA 0,1

1.362

(0.877, 2.116)

0.1694

PGA 4,5 vs. PGA 0,1

2.292

(1.179, 4.457)

0.0145

History of Systemic Steroid use vs. No History

0.570

(0.316, 1.029)

0.0623

History of ≥2 Biologics vs. 0 or 1

1.272

(0.819, 1.974)

0.2843

History of Immunomodulator use vs. No History

0.828

(0.537, 1.278)

0.3945

Any Biologic vs. Topical/Phototherapy

1.281

(0.690, 2.381)

0.4330

a

P-value from Wald Chi-square test. Bold values are significant predictors of MACE.
b
To evaluate odds ratio for every 10-year increase in age or every 5 years of disease, baseline continuous variables were transformed to age divided by
10 and duration of disease divided by 5.
BMI, Body Mass Index; CVA, Cerebrovascular accident; PGA, Physician’s Global Assessment; TIA, transient ischemic attack
a
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SUPPLEMENTARY TABLE 4.
Predictors of Major Adverse Cardiovascular Event (MACE) other than treatment effects; incident user subpopulation
Hazard Ratio

95% Lower and Upper
Confidence Limit for
Hazard Ratio

P-valuea

Baseline Age/10 yearsb

1.842

(1.421, 2.386)

<.0001

Men vs. Women

2.440

(1.221, 4.877)

0.0115

Race (non-white vs. white)

0.350

(0.106, 1.158)

0.0855

History of Coronary Artery Disease

1.946

(0.851, 4.451)

0.1148

History of TIA/CVA/Stroke

2.290

(0.677, 7.740)

0.1825

History of Diabetes I/II

1.630

(0.846, 3.143)

0.1444

History of Hypertension

1.435

(0.760, 2.707)

0.2653

History of Hyperlipidemia

1.621

(0.877, 2.997)

0.1231

Current/Past vs. Never Smoked

1.240

(0.670, 2.295)

0.4934

Overweight/Obesity class I, 25<BMI<35 vs. <25

0.645

(0.284, 1.462)

0.2934

Obesity class II-III, BMI>=35 vs. <25

0.924

(0.366, 2.333)

0.8676

Psoriatic Arthritis vs. No Psoriatic Arthritis

0.871

(0.458, 1.659)

0.6753

Duration of Disease/5 yearsa

0.965

(0.878, 1.061)

0.4646

1.488

(0.611, 3.621)

0.3815

1.630

(0.537, 4.951)

0.3884

(0.288, 1.468)

0.3005

PGA 2,3 vs. PGA 0,1
PGA 4,5 vs. PGA 0,1
History of Systemic Steroid use vs. No History
History of≥ 2 Biologics vs. 0 or 1

Do Not Copy
0.651
Penalties
Apply
2.343

(1.164, 4.716)

0.0170

History of Immunomodulator use vs. No History

0.829

(0.421, 1.635)

0.5890

Any Biologic vs. Topical/Phototherapy

1.304

(0.621, 2.741)

0.4831

P-value from Wald Chi-square test.
To evaluate odds ratio for every 10-year increase in age or every 5 years of disease, baseline continuous variables were transformed to age divided by
10 and duration of disease divided by 5.
Bold values are significant predictors of MACE.
BMI, Body Mass Index; CVA, Cerebrovascular accident; PGA, Physician’s Global Assessment; TIA, transient ischemic attack
a

b
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SUPPLEMENTARY TABLE 5.
Predictors of Major Adverse Cardiovascular Event (MACE) other than treatment effects; bionaive subpopulation
Hazard Ratio

95% Lower and Upper
Confidence Limit for
Hazard Ratio

P-valuea

Baseline Age/10 yearsb

2.182

(1.524, 3.123)

<.0001

Men vs. Women

3.081

(1.125, 8.437)

0.0286

Race (non-white vs. white)

0.612

(0.138, 2.712)

0.5183

History of Coronary Artery Disease

0.847

(0.180, 3.987)

0.8333

History of TIA/CVA/Stroke

0.000

(0.000, 0.000)

0.9967

History of Diabetes I/II

1.807

(0.696, 4.695)

0.2244

History of Hypertension

0.991

(0.397, 2.478)

0.9852

History of Hyperlipidemia

1.151

(0.453, 2.923)

0.7678

Current/Past vs. Never Smoked

1.977

(0.769, 5.084)

0.1570

Overweight/ Obesity class I, 25<BMI<35 vs. <25

0.607

(0.225, 1.642)

0.3258

Obesity class II-III, BMI ≥ 35 vs. <25

0.799

(0.228, 2.794)

0.7251

Psoriatic Arthritis vs. No Psoriatic Arthritis

1.477

(0.563, 3.878)

0.4282

Duration of Disease/5 yearsa

0.999

(0.884, 1.129)

0.9875

PGA 2,3 vs. PGA 0,1

1.028

(0.328, 3.227)

0.9619

PGA 4,5 vs. PGA 0,1
History of Systemic Steroid use vs. No History
History of Immunomodulator use vs. No History
Any Biologic vs. Topical/Phototherapy

0.825 Copy
Do Not
0.178
Penalties
Apply
0.000
1.832

(0.167, 4.072)

0.8131

(0.023, 1.361)

0.0964

(0.000, 0.000)

0.9868

(0.741, 4.533)

0.1901

P-value from Wald Chi-square test.
To evaluate odds ratio for every 10-year increase in age or every 5 years of disease, baseline continuous variables were transformed to age divided by
10 and duration of disease divided by 5.
Bold values are significant predictors of MACE.
BMI, Body Mass Index; CVA, Cerebrovascular accident; PGA, Physician’s Global Assessment; TIA, transient ischemic attack
a

b
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Erratum
Dear Editor,

Due to a programming error, the rates of non-fatal major adverse cardiovascular events (MACE) in our article entitled ‘Safety
surveillance for ustekinumab and other psoriasis treatments from the Psoriasis Longitudinal Assessment and Registry (PSOLAR),’
are incorrect.¹ Inadvertently, the Sponsor (Janssen Scientific Affairs, LLC, Horsham, PA, United States) excluded relevant preferred
terms (PTs) from the ‘cardiac disorders’ system organ class from the Medical Dictionary for Regulatory Activities (MedDRA).
While the individual PTs of ‘myocardial infarction’ and ‘cerebrovascular accident’ were included in the data set, other relevant PTs
(e.g., ‘acute coronary syndrome’, ‘acute myocardial infarction’, ‘embolic stroke’, ‘thrombotic stroke’) were omitted unintentionally.
As soon as the oversight was identified, the search strategy was corrected to capture all PTs included in the Standardized MedDRA
Queries of ‘myocardial infarction’ and ‘ischemic central nervous system vascular conditions’. Analyses of fatal cardiovascular events
and other adverse events of interest reported in the original publication (i.e., serious infections and malignancies) were not affected
by this omission. Inclusion of the additional PTs increased the unadjusted cumulative incidence rates of non-fatal MACE per 100
patient-years of exposure across all PSOLAR cohorts (Table 3); however, the revised multivariate Cox proportionate model indicated no important changes (Table 4). The results of the revised analyses confirm the conclusion of the original publication, which
was that treatment with biologics did not increase the risk of MACE in patients with psoriasis enrolled in PSOLAR.

Do Not Copy
Kim A. Papp, MD, PhD, Probity Research, Waterloo,
Ontario, Canada;
and Wayne Langholff, PhD, Janssen Research & DevelopPenalties
Apply
Sincerely,

ment, LLC, Horsham, PA, United States.
Reference:
1.

Papp K, Gottlieb AB, Naldi L, et al. Safety surveillance for ustekinumab and other psoriasis treatments from the Psoriasis Longitudinal Assessment and Registry
(PSOLAR). J Drugs Dermatol 2015;14(7):706-714.
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TABLE 3.
Number of Events and Cumulative Incidence Rates per 100 Patient-Years of Adverse Events of Special Interest
Infliximab
(N=1394)
(5176 PY)

Ustekinumaba
(N=4364)
(12472 PY)

MACE
Cardiovascular death
Non-fatal CVA
Non-fatal MI
b

Other Biologics
(N=4251)
(15991 PY)

Non-Biologics
(N=2084)
(6749 PY)

Total
(N=12093)
(40388 PY)

n

Rate/100PY

n

Rate/100PY

n

Rate/100 PY

n

Rate/100PY

n

Rate/100PY

74
15
26
43

0.59
0.12
0.21
0.34

32
5
13
22

0.62
0.1
0.25
0.43

82
14
30
47

0.51
0.09
0.19
0.29

43
14
11
22

0.64
0.21
0.16
0.33

231
48
80
134

0.57
0.12
0.2
0.33

Data are presented as number of events and incidence rate/100PY.
CVA-cerebrovascular accident; MACE=major adverse cardiovascular events (i.e., cardiovascular death, non-fatal cerebrovascular accident, and non-fatal
myocardial infarction); MI=myocardial infarction
aAttribution rules for this analysis dictated that, after a patient was exposed to ustekinumab, subsequent adverse events of special interest were attributed to ustekinumab, regardless of past or future exposures and duration of other therapies.
b
Incidence rates for MACE were based on patients who were ever exposed to a given biologic therapy.

TABLE 4.
Independent Predictors of Time to the First Occurrence of Adverse Events of Special Interest; Clinical Characteristics and
Treatments
MACEa
Adjusted HR (95% CI)

P value

1.78 (1.57, 2.00)

<0.001

1.94 (1.46, 2.59)

<0.001

0.70 (0.46, 1.07)

0.099

Overweight/obesity class I vs. underweight/normal

0.92 (0.61,1.37)

0.677

Obesity class II-III vs. underweight/normal

1.08 (0.68, 1.69)

0.752

With or without event: duration of disease/5 yearsb

0.98 (0.94, 1.03)

0.390

PsA vs. no PsA

1.14 (0.87, 1.50)

0.339

History vs. no history of immunomodulator use

0.85 (0.64, 0.15)

0.292

History of 2+ biologics vs. 0-1 biologics use

1.14 (0.85, 1.54)

0.392

History vs. no history of event

2.44 (1.76, 3.39)

<0.001

With or without event: age/10 yearsb
Male vs. female

Do Not Copy
Penalties Apply

Non-white vs. white

c

Baseline PGA 2/3 vs. baseline PGA 0/1

1.08 (0.81, 1.44)

0.600

Baseline PGA 4/5 vs. baseline PGA 0/1

1.29 (0.80, 2.07)

0.301

Current/past smoker vs. never smoked

1.54 (1.15, 2.06)

0.004

History of diabetes vs. no history of diabetes

1.65 (1.23, 2.21)

0.001

Ustekinumab vs. non-biologics during registry

1.34 (0.89, 2.02)

0.160

Other biologics vs. non-biologics during registry

1.12 (0.79, 1.58)

0.533

Ustekinumab + other biologics vs. non-biologics during registry

1.08 (0.60, 1.94)

0.795

Immunomodulator vs. no immunomodulator during registry

1.31 (0.93, 1.84)

0.126

d

CI=confidence interval; HR=hazard ratio; MACE=major adverse cardiovascular events; PGA=Physician’s Global Assessment; PsA=psoriatic arthritis.
aExposures to biologics and immunomodulators were based on any use between enrollment and the event date for first MACE (n=231).
b
To evaluate event hazards for every 10-year increase in age or every 5 years of disease, baseline continuous variables of age and duration of disease
were transformed to age divided by 10 and duration of disease divided by 5.
c
History of cardiovascular disease was included in the model for MACE.
d
The immunomodulator usage during the registry was: methotrexate (21.1%), cyclosporine (3.8%), and other immunomodulators (1.7%).
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Erratum
Dear Editor,

Some of the cardiovascular data in our article entitled ‘Safety observations in 12095 patients with psoriasis enrolled in an international registry (PSOLAR): Experience with infliximab and other systemic and biologic therapies,’ needs to be corrected.1 Specifically, when analyzing safety data related to major adverse cardiovascular events (MACE) from the Psoriasis Longitudinal Assessment
and Registry (PSOLAR), the Sponsor (Janssen Scientific Affairs, LLC, Horsham, PA, United States) unintentionally omitted some
relevant Medical Dictionary for Regulatory Activities (MedDRA) preferred terms (PTs) for non-fatal MACE. Specifically, the
only MedDRA PTs included in the data set were the individuals PTs of ‘myocardial infarction’ and ‘cerebrovascular accident’;
other relevant PTs (e.g., ‘acute coronary syndrome’, ‘acute myocardial infarction’, ‘embolic stroke’, ‘thrombotic stroke’) were omitted inadvertently. However, once the error was recognized, the search strategy was corrected to capture all PTs included in the
Standardized MedDRA Queries of ‘myocardial infarction’ and ‘ischemic central nervous system vascular conditions’. This omission
did not affect the analyses of fatal cardiovascular events or other adverse events of interest reported in the original publication (i.e.,
serious infections and malignancies). Inclusion of the additional PTs increased the unadjusted cumulative incidence rates of nonfatal MACE across all PSOLAR cohorts (Table 2), though no meaningful changes were identified based on the multivariate Cox
model analyses (Table 3). As reported in the original publication, treatment with biologics did not increase the risk of MACE in
patients with psoriasis.
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Sincerely,

Alice B. Gottlieb, MD, PhD, Icahn School of Medicine at Mount Sinai, New York, NY, United States; and Wayne Langholff, PhD,
Janssen Research & Development, LLC, Horsham, PA, United States.
Reference:
1.

Gottlieb AB, Kalb RE, Langley RG, et al. Safety observations in 12095 patients with psoriasis enrolled in an international registry (PSOLAR) : Experience with infliximab and other systemic and biologic therapies. J Drugs Dermatol 2014;13(12):1441-1448.
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TABLE 2.
Cumulative Incidence Rates of Adverse Events of Special Interest; Patients Enrolled in PSOLAR
Number of patient-years
MACEa
Cardiovascular death
Non-fatal cerebrovascular accident
Non-fatal myocardial infarction

Infliximab

Ustekinumab

Other biologics

Non-biologics

Total

6028

7047

13167

5576

31818

0.58 [35]

0.58 [41]

0.56 [74]

0.66 [37]

0.59 [187]

0.08 [5]

0.13 [9]

0.1 [13]

0.22 [12]

0.12 [39]

0.25 [15]

0.21 [15]

0.21 [28]

0.18 [10]

0.21 [68]

0.4 [24]

0.27 [19]

0.31 [41]

0.32 [18]

0.32 [102]

Data are presented as rate/100 patient-years [number of events]. MACE= Major adverse cardiovascular events (i.e., cardiovascular death, non-fatal cerebrovascular
accident, and non-fatal myocardial infarction).
ªData were analyzed for the ever-exposed population.

TABLE 3.
Predictors of Time to adverse Events of Interest; Patients Enrolled in PSOLAR
MACEa

With event: age/10 yearsd
Females

Hazard Ratio (95% CI)

P valuec

1.869 (1.639, 2.130)

<0.001

1.00 (ref)

--

Males

2.476 (1.782, 3.441)

<0.001

White

1.00 (ref)
0.659 (0.415, 1.048)

Non-whites

1.00 (ref)

Underweight / normal, (BMI<25)
Overweight/ obesity class I (25<BMI<35)
Obesity class II/III, (BMI ≥35)
With event: duration of disease/5 years

d

No psoriatic arthritis

0.866 (0.560, 1.339)

Do Not Copy 1.131 (0.696, 1.838)
Penalties Apply 0.981 (0.933, 1.031)

No history of immunomodulator use

0.621
0.445

0.369

1.00 (ref)

History of immunomodulator use

0.862 (0.620, 1.198)

History of 0-1 biologic agents use

1.00 (ref)

History of 2+ biologic agents use

1.188 (0.853, 1.654)

e

0.517

1.00 (ref)
1.148 (0.849, 1.553)

Psoriatic arthritis

No history of event

0.078

0.376

0.309

1.00 (ref)

History of event

2.446 (1.715, 3.488)

<0.001

Baseline PGA 0,1

1.00 (ref)

1.00 (ref)

Baseline PGA 2,3

1.076 (0.784, 1.476)

0.652

Baseline PGA 4,5

1.272 (0.747, 2.165)

0.376

No biologic agent use during registry
Infliximab

1.00 (ref)
1.010 (0.546, 1.869)

0.974

All other biologic agents (except infliximab)

1.209 (0.841, 1.739)

0.305

Infliximab + all other biologic agents

1.147 (0.498, 2.639)

0.748

No immunomodulator use during registry
Immunomodulators

1.00 (ref)
1.375 (0.937, 2.018)

0.104

BMI=body mass index; CI=confidence interval; MACE=major adverse cardiovascular events; PGA=Physician’s Global Assessment; ref=reference.
aData were analyzed for the ever-exposed population.
c
P-value from Wald Chi-square test.
d
To evaluate event hazards by 10- or 5-year increases, age was divided by 10 and duration of disease by 5.
e
History of cardiovascular disease, malignancy, and significant infections were included in the models to determine the effect on risk for development of MACE.
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Leading Dermatologists Urge Greater Focus
on Facial Erythema at NRS Roundtable
New developments in rosacea call for dermatologists to place
greater emphasis on addressing persistent facial erythema, according to experts at a recent National Rosacea Society (NRS)
roundtable to provide an update on this key aspect of the disorder, based on the new standard classification system, recent
burden-of-illness study results, new standard management options and significant advances in medical therapy and patient care.
Drawing from current scientific knowledge as well as clinical experience, the new standard classification of rosacea shifted away from
subtypes and identifies the various phenotypes that may occur in
many possible combinations in individual patients, noted Dr. Richard
Gallo, chairman of dermatology at the University of California – San
Diego.1 It was agreed that dermatologists should now consider rosacea as a single disease with multiple potential phenotypes, recognizing persistent facial erythema as the primary diagnostic feature.
Phymatous changes, although less common, are also diagnostic,
and additional major signs include papules and pustules, flushing,
telangiectasia and certain ocular manifestations. The presence of any
two of the major phenotypes may be considered diagnostic, and secondary phenotypes include burning, stinging, edema and dryness.
“Rosacea encompasses a multitude of possible combinations of
signs and symptoms, and we now have an arsenal of medical therapies to address each of them directly,” Dr. Gallo said. “It is more important than ever that patients are made to understand that effective
treatment is more than simply ‘Take your medicine.’ The good news
is that a combination of rosacea therapies may often offer a synergistic effect, and a clear and detailed explanation of how exactly to use
the various oral and topical therapies can help provide results that
will improve quality of life.”

The mean scores on a validated Dermatology Life Quality Index
(DLQI) were 5.2 overall, which is comparable to scores for acne patients, Dr. Baldwin said. However, while individuals with mild rosacea
scored a 3.8 and those with moderate rosacea scored a 5.7, respondents with severe erythema scored a 13.4 — comparable to scores
given by individuals with eczema, atopic dermatitis and psoriasis.
“Across all questions related to their condition’s impact on emotional
well-being, social life and grooming habits, those with severe erythema were suffering significantly more than those with mild or moderate redness,” Dr. Baldwin said.
Dr. Julie Harper, president and owner of the Dermatology and Skin
Care Center of Birmingham and another author of the study, observed that in spite of its considerable impact on sufferers, facial erythema is often dismissed by physicians as less serious.
“We would never ask psoriasis patients which symptom bothers
them most,” Dr. Harper said. “All of a rosacea patient’s symptoms
bother them, and we need to treat them the same as psoriasis patients.”
Therapeutic Options are Few but Effective The doctors noted there
are few FDA-approved therapies specifically for the erythema of rosacea. Though both are alpha agonists, they act on different receptors and have different actions, said Dr. Linda Stein Gold, director of
dermatology clinical research at the Henry Ford Health System.
“Brimonidine kicks in within 30 minutes and many patients see a
dramatic reduction of their erythema,” Dr. Stein Gold said. Exacerbations of redness have also been reported, she noted, with peaks
coming at approximately 3-6 hours and again as the medication began wearing off at 10-12 hours. A possible remedy may be to apply
one rather than five pea-sized amounts, which is instructed in the
package insert, to various areas of the face. It is notable that women
who are flushers and blushers may be more likely to experience a
rebound, she said.

Do Not Copy
Apply
He noted that recent studies have shown that rosacea’sPenalties
diverse features, from erythema to papules and pustules to phymatous changes, appear to be part of a consistent continuum of inflammation. As
a result, medical therapies that work by reducing inflammation may
be useful in treating not only papules and pustules, for instance, but
also erythema.
The roundtable participants also discussed the potential need for a
way for clinicians and researchers to quantify the severity of each phenotype in a patient, perhaps with a scoring system. A tool that evaluates quality of life may also aid in gauging the efficacy of treatment.
Patients: Persistent Redness is Most Damaging to Quality of Life
The NRS has collected data on the social and emotional effects of rosacea and erythema from patient surveys in its newsletter, Rosacea
Review.2 In a survey of 1,675 patients, 82 percent of those who suffered from erythema reported the condition had a negative impact
on their general outlook on life, with the figure rising to 90 percent
for those with moderate to severe redness.
The greater quality of life impact on those with more severe redness
was echoed in a recent burden of illness study on facial erythema in
rosacea.3 In the comprehensive survey of 708 respondents, the most
common symptoms were flushing lasting longer than 10 minutes
(84%) and persistent centrofacial erythema (69.1%).
“While the patients reported flushing as the most common sign, they
named redness as the most bothersome,” said Dr. Hilary Baldwin, associate professor of dermatology at Rutgers Robert Wood Johnson
Medical School and one of the authors of the study. “And the more
severe their facial erythema, the more bothersome it was, even more
so than bumps and pimples.”

Oxymetazoline, the other FDA-approved alpha agonist, has a more
gentle onset, she noted, with some improvement evident in 1-3 hours
and continued impact seen over the course of the day, while the return of erythema can occur in a more subtle way. The exacerbation of
erythema seen with brimonidine was not seen in the oxymetazoline
clinical trials, Dr. Stein Gold said. Overall, for many patients, oxymetazoline results in normal-appearing skin tones and may be easier
for patients to use, leading to better compliance with therapy.
“One question we need to consider is whether we are modifying the
disease in the long term,” she said, noting that in long-term studies of alpha agonists, patients appeared to have improved baseline
redness over time. Although studies have not been conducted, the
participants agreed the medications might also potentially inhibit
progression as well as help maintain remission.
Though the quality of evidence is limited, light devices including intense pulsed light (IPL) and pulsed dye and potassium titanyl phosphate (KTP) lasers are well established in practice and have been
shown to be highly effective in removing telangiectasia and diminishing erythema. A small study comparing IPL and pulsed dye laser
found a 60% reduction in erythema, versus a 45% reduction with
pulsed dye.4
Dr. Stein Gold added that she was aware anecdotally of physicians
who used alpha agonists to clear redness in the surrounding skin in
order to better identify telangiectasia for laser treatment.
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Dr. Harper added that a combination of medicines aimed at specific
phenotypes may work more synergistically overall when taken together than when staggered. She cited a study by Dr. Stein Gold that
found using brimonidine for erythema together with ivermectin for
papules and pustules from the start resulted in clearer skin than using brimonidine only after several weeks had passed.5

Do Not Copy
Penalties Apply

“If you use just one, you could miss some benefit,” agreed Dr. Stein
Gold.

In addition to designing a comprehensive treatment plan, educating
the patient on compliance — explaining why more than one medication is necessary and exactly how the therapies should be used — is
challenging but necessary, Dr. Harper stressed. The time of day and
frequency and areas of application should be clearly explained. A
patient who applies oxymetazoline before going to bed won’t see the
full benefit of treatment, for example.

Ensuring that patients understand the reason for and value of
their therapies as well as how properly to use them is part of the
physician’s challenge, the doctors noted. “Patients should also
be reminded that therapy is intended not just to eliminate existing features, but to maintain remission,” Dr. Gallo added.
“With patients I liken it to brushing your teeth — you’re not treating a cavity with toothpaste, you’re preventing future cavities.”
The roundtable was made possible by an educational grant from EPI
Health.
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Just as a fork won’t be very effective if you’re trying to eat soup,
some therapies will be more appropriate than others to address certain signs or symptoms, she explained.
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“You have this full menu of rosacea — redness, bumps and pimples,
ocular symptoms, et cetera,” Dr. Harper said. “It’s like a meal, but just
as you can’t eat everything with one utensil, you can’t use just one
drug to treat every sign and symptom.”
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Dr. Harper noted that it is important to manage the patient’s expectations. “State that clear skin is the goal – if we don’t shoot for it,
nobody’s going to make it,” she said. “It’s going to take more than
one visit and you’ll probably have to use more than one tool.”The
initial visit may be lengthy and should include five elements, she
said: identifying the visible signs of rosacea (including erythema, telangiectasia, papules and pustules, and phymas); ascertaining what
bothers the patient (including invisible symptoms such as burning
and stinging); discussing trigger factors and how to avoid them; educating about skin care and sun protection; and devising a treatment
plan.
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When More is More: a Partnership to Achieve the Clearest Skin
While rosacea is still treated by many with a monotherapy approach,
the roundtable participants agreed that treating every present phenotype with targeted therapies in cooperation with the patients will
achieve the best overall outcome, both objectively in terms of clear
skin and subjectively in terms of quality of life.
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ARAZLO™ (tazarotene) lotion, for topical use
Initial U.S. Approval: 1997
This Brief Summary does not include all the information needed to use ARAZLO safely and effectively; please see full
Prescribing Information for ARAZLO.
INDICATIONS AND USAGE
ARAZLO™ (tazarotene) lotion, 0.045% is indicated for the topical treatment of acne vulgaris in patients 9 years of age and older.
CONTRAINDICATIONS
ARAZLO is contraindicated in pregnancy. ARAZLO may cause fetal harm when administered to a pregnant patient [see Warnings
and Precautions, Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Toxicity Based on data from animal reproduction studies, retinoid pharmacology and the potential for systemic
absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is contraindicated during pregnancy.
Safety in pregnant patients has not been established. The potential risk to the fetus outweighs the potential benefit to the
mother; therefore, discontinue ARAZLO as soon as pregnancy is recognized.
Tazarotene elicits malformations and developmental effects associated with retinoids after topical and oral administration to
pregnant rats and rabbits during organogenesis. However, limited case reports of pregnancy in females enrolled in clinical trials
for ARAZLO have not reported a clear association with tazarotene and major birth defects or miscarriage risk [see
Contraindications, Use in Specific Populations].
Systemic exposure to tazarotenic acid is dependent upon the extent of the body surface area treated. In patients treated topically
over sufficient body surface area, exposure could be in the same order of magnitude as in orally treated animals. Tazarotene is a
teratogenic substance in animals, and it is not known what level of exposure is required for teratogenicity in humans.
Advise pregnant patients of the potential risk to a fetus. Obtain a pregnancy test within 2 weeks prior to ARAZLO therapy. Initiate
ARAZLO therapy during a menstrual period. Advise patients of childbearing potential to use effective contraception during
treatment with ARAZLO [see Dosage and Administration, Use in Specific Populations].
Skin Irritation Patients using ARAZLO may experience application site pain, dryness, exfoliation, erythema, and pruritus.
Depending upon severity of these adverse reactions, instruct patients to use a moisturizer, reduce the frequency of the
application of ARAZLO, or discontinue use. Therapy can be resumed, or the frequency of application can be increased, as the
patient becomes able to tolerate treatment.
Avoid use of concomitant medications and cosmetics that have a strong drying effect. It is recommended to postpone treatment
with ARAZLO until the drying effects of these products subside.
Avoid application of ARAZLO to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Because of heightened burning susceptibility, minimize unprotected exposure to
ultraviolet light including sunlight and sunlamps during the use of ARAZLO. Warn patients who normally experience high levels
of sun exposure and those with inherent sensitivity to sun to exercise caution. Use sunscreen products and protective clothing
over treated areas when sun exposure cannot be avoided. Patients with sunburn should be advised not to use ARAZLO
until fully recovered.
ARAZLO should be administered with caution if the patient is taking drugs known to be photosensitizers (e.g., thiazides,
tetracyclines, fluoroquinolones, phenothiazines, sulfonamides) because of the increased possibility of
augmented photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using ARAZLO.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in more detail in other sections:
• Embryofetal toxicity [see Warnings and Precautions]
• Photosensitivity and Risk of Sunburn [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.
In 2 multicenter, randomized, double-blind, vehicle-controlled clinical trials, subjects age 9 years and older applied ARAZLO or
vehicle once daily for 12 weeks. The majority of subjects were White (74%) and female (66%). Approximately 22% were Hispanic/
Latino and 42% were younger than 18 years of age, fourteen of 779 subjects (1.8%) treated with ARAZLO were between 9 years to
less than 12 years of age. Adverse reactions reported by ≥1% of subjects treated with ARAZLO and more frequently than subjects
treated with vehicle are summarized in Table 1. Most adverse reactions were mild to moderate in severity. Severe adverse
reactions represented 1.3% of the subjects treated. Overall, 2.4% (19/779) of subjects discontinued ARAZLO because of
local skin reactions.
Table 1: Adverse Reactions Reported by ≥1% of the ARAZLO Group and More Frequently than the Vehicle Group
Adverse Reactions N (%)
ARAZLO Lotion N=779
Vehicle N=791
Application site pain1
41 (5)
2 (<1)
Application site dryness
30 (4)
1 (<1)
Application site exfoliation
16 (2)
0 (0)
Application site erythema
15 (2)
0 (0)
Application site pruritus
10 (1)
0 (0)
1
Application site pain defined as application site stinging, burning, or pain
Skin irritation was evaluated by active assessment of erythema, scaling, itching, burning and stinging, with grades for none,
mild, moderate, or severe. The maximum severity generally peaked at Week 2 of therapy and decreased thereafter. The
percentage of subjects with these signs and symptoms at any post-baseline visit are summarized in Table 2.
Table 2: Incidence of Local Cutaneous Irritation at any Post-Baseline Visit
ARAZLO Lotion
Vehicle Lotion
N=774
N=789
Mild/Moderate/Severe
Mild/Moderate/Severe
Erythema
49%
38%
Scaling
51%
23%
Itching
29%
14%
Burning
30%
6%
Stinging
22%
5%
DRUG INTERACTIONS
No formal drug-drug interaction studies were conducted with ARAZLO.
Concomitant use with oxidizing agents, as benzoyl peroxide, may cause degradation of tazarotene and may reduce the clinical
efficacy of tazarotene.
In a trial of 27 healthy female subjects, between the ages of 20–55 years, receiving a combination oral contraceptive tablet
containing 1 mg norethindrone and 35 mcg ethinyl estradiol, the concomitant use of tazarotene administered as 1.1 mg orally
(mean ± SD Cmax and AUC0-24 of tazarotenic acid were 28.9 ± 9.4 ng/mL and 120.6 ± 28.5 ng•hr/mL, respectively) did not affect the
pharmacokinetics of norethindrone and ethinyl estradiol over a complete cycle.
The impact of tazarotene on the pharmacokinetics of progestin only oral contraceptives (i.e., minipills) has not been evaluated.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary ARAZLO is contraindicated in pregnancy.
There are no available data on ARAZLO use in pregnant patients to inform a drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Based on data from animal reproduction studies, retinoid pharmacology, and
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the potential for systemic absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is
contraindicated during pregnancy. The potential risk to the fetus outweighs the potential benefit to the mother; therefore,
ARAZLO should be discontinued as soon as pregnancy is recognized.
In animal reproduction studies with pregnant rats, reduced fetal body weights and reduced skeletal ossification were observed
after topical administration of a tazarotene gel formulation during the period of organogenesis at a dose equivalent to the
maximum recommended human dose (MRHD) (based on AUC comparison). In animal reproduction studies with pregnant
rabbits, single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart anomalies were
observed after topical administration of a tazarotene gel formulation at 15 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal toxicity, developmental delays, and/or
behavioral delays were observed after oral administration of tazarotene during the period of organogenesis at doses 1 and 30
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased litter size, decreased numbers of live
fetuses, decreased fetal body weights, and increased malformations were observed after oral administration of tazarotene prior
to mating through early gestation at doses 6 times the MRHD (based on AUC comparison) (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies
have a background risk of major birth defects, loss, and other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene) was
topically administered to pregnant rats during gestation days 6 through 17. Reduced fetal body weights and reduced skeletal
ossification occurred at this dose (equivalent to the MRHD based on AUC comparison). In an embryofetal development study in
rabbits, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene) was topically administered to pregnant rabbits during
gestation days 6 through 18. Single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart
anomalies were noted at this dose (15 times the MRHD based on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats; malformations and post-implantation
loss were observed in rats and rabbits at doses producing 1 and 30 times, respectively, the MRHD (based on AUC comparison).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before mating through gestation day 7, classic
developmental effects of retinoids including decreased number of implantation sites, decreased litter size, decreased numbers
of live fetuses, and decreased fetal body weights were observed at this dose (6 times the MRHD based on AUC comparison). A
low incidence of retinoid-related malformations was observed at this dose.
In a pre- and postnatal development toxicity study, topical administration of a tazarotene gel formulation (0.125 mg/kg/day) to
pregnant female rats from gestation day 16 through lactation day 20 reduced pup survival, but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug exposure in the rat at this dose would be
equivalent to the MRHD (based on AUC comparison).
Lactation
Risk Summary There are no data on the presence of tazarotene or its metabolites in human milk, the effects on the breastfed
infant, or the effects on milk production. After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk. The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for ARAZLO and any potential adverse effects on the breastfed child from ARAZLO.
Clinical Considerations To minimize potential exposure to the breastfed infant via breast milk, use ARAZLO for the shortest
duration possible while breastfeeding. Advise breastfeeding patients not to apply ARAZLO directly to the nipple and areola to
prevent direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing Pregnancy testing is recommended for patients of childbearing potential within 2 weeks prior to initiating
ARAZLO therapy which should begin during a menstrual period.
Contraception Advise patients of childbearing potential to use effective contraception during treatment with ARAZLO.
Pediatric Use Safety and effectiveness of ARAZLO for the topical treatment of acne vulgaris have been established in pediatric
patients age 9 years and older based on evidence from two multicenter, randomized, double-blind, parallel-group,
vehicle-controlled, 12-week clinical trials and an open-label pharmacokinetic study. A total of 300 pediatric subjects aged 9 to
less than 17 years received ARAZLO in the clinical studies [see Clinical Pharmacology and Clinical Studies].
The safety and effectiveness of ARAZLO in pediatric patients below the age of 9 years have not been established.
Geriatric Use Clinical trials of ARAZLO did not include sufficient numbers of subjects age 65 years and older to determine whether
they respond differently from younger subjects.
OVERDOSAGE
Oral ingestion of the drug may lead to the same adverse effects as those associated with excessive oral intake of Vitamin A
(hypervitaminosis A) or other retinoids. If oral ingestion occurs, monitor the patient closely and administer appropriate
supportive measures, as necessary.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility A long-term study of tazarotene following oral administration of 0.025,
0.050, and 0.125 mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on pharmacokinetic data from a
shorter-term study in rats, the highest dose of 0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent
to the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel formulation in mice terminated at 88 weeks
showed that dose levels of 0.05, 0.125, 0.25, and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle control animals. Tazarotenic acid systemic
exposures at the highest dose was 7 times the MRHD (based on AUC comparison).
Tazarotene was non-mutagenic in the Ames assay and did not produce structural chromosomal aberrations in human
lymphocytes. Tazarotene was non-mutagenic in CHO/HGPRT mammalian cell forward gene mutation assay and was
non-clastogenic in an in vivo mouse micronucleus test.
No impairment of fertility occurred in rats when male animals were treated for 70 days prior to mating and female animals were
treated for 14 days prior to mating and continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic drug exposure in the rat at the highest dose
was equivalent to the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for 70 days prior to mating with oral doses
of tazarotene up to 1 mg/kg/day which produced a systemic exposure 4 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated for 15 days prior to mating and continuing
through gestation day 7 with oral doses of tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the
number of estrous stages and an increase in developmental effects at that dose which produced a systemic exposure 6 times the
MRHD (based on AUC comparison).
Distributed by:
Bausch Health US, LLC
Bridgewater, NJ 08807 USA
Manufactured by:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Number: 6,517,847
ARAZLO is a trademark of Bausch Health Companies Inc. or its affiliates.
© 2020 Bausch Health Companies Inc. or its affiliates
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REDEFINE WHAT’S POSSIBLE
FOR YOUR PATIENTS WITH ACNE VULGARIS

TAZAROTENE CODE
ARAZLO is the ﬁrst and only tazarotene lotion, formulated with polymeric emulsion
technology, to help deliver the clearance you expect and the tolerability you want1-3
Treatment success* rates were 26% for ARAZLO Lotion vs 13% for vehicle in
study 1 and 30% vs 17%, respectively, in study 2 (P<0.001 in both studies)1,4†
Most common adverse events (≥1% of patients and greater than vehicle)
at application site were pain (5%), dryness (4%), exfoliation (2%),
erythema (2%), and pruritus (1%)1†

SEE WHAT’S POSSIBLE AT ARAZLO.COM
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*Treatment success on the Evaluator’s Global Severity Score (EGSS) was deﬁned as at least a 2-grade improvement from baseline and an EGSS score of clear (0) or almost clear (1).1
†

Phase 3 study design: The safety and efﬁcacy of ARAZLO Lotion were assessed in 2 multicenter, randomized, double-blind clinical trials of 1,614 subjects aged 9 years and older with facial
acne vulgaris. Subjects had a score of moderate (3) or severe (4) on the EGSS, 20 to 50 inﬂammatory lesions, 25 to 100 noninﬂammatory lesions, and 2 or fewer facial nodules.1

Indication
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne
vulgaris in patients 9 years of age and older.

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

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