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Talk to your patients about onychomycosis. Treat the infection with JUBLIA.1
INDICATION

JUBLIA® (efinaconazole) topical solution, 10%, is indicated for the topical treatment of onychomycosis (tinea unguium) of the toenail(s) due to Trichophyton rubrum
and Trichophyton mentagrophytes.

IMPORTANT SAFETY INFORMATION

• JUBLIA is for topical use only and is not for oral, ophthalmic, or intravaginal use.
• Patients should be instructed to contact their health care professional if a reaction suggesting sensitivity or severe irritation occurs.
• The most common adverse reactions (incidence ≥1%) were (vs vehicle): ingrown toenail (2.3% vs 0.7%), application-site dermatitis (2.2% vs 0.2%), application-site vesicles (1.6% vs 0%),
and application-site pain (1.1% vs 0.2%).
• JUBLIA should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus, and should be used with caution in nursing women.
The safety and effectiveness in pediatric patients below 6 years of age have not been established.
To report SUSPECTED ADVERSE REACTIONS, contact Ortho Dermatologics at 1-800-321-4576 or the FDA at 1-800-FDA-1088 or visit www.fda.gov/medwatch.
Please see Brief Summary of full Prescribing Information on the adjacent page.
References: 1. JUBLIA [prescribing information]. Bridgewater, NJ: Bausch Health US, LLC.

Find out more by visiting

JUBLIA is a trademark of Ortho Dermatologics’ affiliated entities. © 2020 Ortho Dermatologics’ affiliated entities. JUB.0075.USA.20
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use JUBLIA
safely and effectively. See full prescribing information for JUBLIA.

JUBLIA®(efinaconazole) topical solution, 10%
For topical use
Initial U.S. Approval: 2014
INDICATIONS AND USAGE
JUBLIA (efinaconazole) topical solution, 10% is an azole antifungal indicated for the
topical treatment of onychomycosis of the toenail(s) due to Trichophyton rubrum and
Trichophyton mentagrophytes.
DOSAGE AND ADMINISTRATION
Apply JUBLIA to affected toenails once daily for 48 weeks, using the integrated flowthrough brush applicator. When applying JUBLIA, ensure the toenail, the toenail folds,
toenail bed, hyponychium, and the undersurface of the toenail plate, are completely
covered.
JUBLIA is for topical use only and not for oral, ophthalmic, or intravaginal use.
CONTRAINDICATIONS
None.
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.
In two clinical trials, 1227 subjects were treated with JUBLIA, 1161 for at least 24 weeks
and 780 for 48 weeks. Adverse reactions reported within 48 weeks of treatment and in at
least 1% of subjects treated with JUBLIA and those reported in subjects treated with the
vehicle are presented in Table 1.
Table 1: Adverse Reactions Reported by at Least 1% of Subjects Treated for up to
48 Weeks
Vehicle
N = 413
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during the period of organogenesis (gestational days 6-16) to pregnant female rats. In
the presence of maternal toxicity, embryofetal toxicity (increased embryofetal deaths,
decreased number of live fetuses, and placental effects) was noted at 50 mg/kg/day (559
times the MRHD based on AUC comparisons). No embryofetal toxicity was noted at 10
mg/kg/day (112 times the MRHD based on AUC comparisons). No malformations were
observed at 50 mg/kg/day (559 times the MRHD based on AUC comparisons).
Subcutaneous doses of 1, 5, and 10 mg/kg/day efinaconazole were administered during
the period of organogenesis (gestational days 6-19) to pregnant female rabbits. In the
presence of maternal toxicity, there was no embryofetal toxicity or malformations at
10 mg/kg/day (154 times the MRHD based on AUC comparisons).
In a pre- and postnatal development study in rats, subcutaneous doses of 1, 5 and
25 mg/kg/day efinaconazole were administered from the beginning of organogenesis
(gestation day 6) through the end of lactation (lactation day 20). In the presence of
maternal toxicity, embryofetal toxicity (increased prenatal pup mortality, reduced live litter
sizes and increased postnatal pup mortality) was noted at 25 mg/kg/day. No embryofetal
toxicity was noted at 5 mg/kg/day (17 times the MRHD based on AUC comparisons). No
effects on postnatal development were noted at 25 mg/kg/day (89 times the MRHD based
on AUC comparisons)
Lactation
Risk Summary
It is not known whether efinaconazole is excreted in human milk. After repeated
subcutaneous administration, efinaconazole was detected in milk of nursing rats. Because
many drugs are excreted in human milk, caution should be exercised when JUBLIA is
administered to nursing women.
The developmental and health benefits of breastfeeding should be considered, along with
the mother’s clinical need for JUBLIA, and any potential adverse effects on the breastfed
infant from JUBLIA.
Pediatric Use
The safety and effectiveness of JUBLIA were established in patients 6 years and older.
Use of JUBLIA in these age groups is supported by evidence from well-controlled trials
in adults with additional data from an open-label pharmacokinetic study of JUBLIA
in subjects 12 years to less than 17 years old. Safety and effectiveness of JUBLIA in
pediatric subjects under 6 years of age have not been established.
Geriatric Use
Of the total number of subjects in clinical trials of JUBLIA, 11.3% were 65 and over, while
none were 75 and over. No overall differences in safety and effectiveness were observed
between these subjects and younger subjects, and other reported clinical experience has
not identified differences in responses between the elderly and the younger subjects, but
greater sensitivity of some older individuals cannot be ruled out.

Adverse Event, n (%)

JUBLIA
N = 1227

Ingrown toenail

28 (2.3%)

Application site dermatitis

27 (2.2%)

Application site vesicles

20 (1.6%)
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1 (0.2%)
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Application site pain

13 (1.1%)

1 (0.2%)

3 (0.7%)

|

0 (0.0%)

DRUG INTERACTIONS
In vitro studies have shown that JUBLIA, at therapeutic concentrations, neither inhibits nor
induces cytochrome P450 (CYP450) enzymes.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no available human data for the use of JUBLIA during pregnancy to inform any
drug associated risks of major birth defects, miscarriage, or adverse maternal or fetal
outcomes.
In animal reproduction studies, efinaconazole did not cause malformations or any
harm to the fetus when administered to pregnant rabbits and rats during the period
of organogenesis at subcutaneous doses up to 112 and 154 times, respectively, the
Maximum Recommended Human Dose (MRHD) based on Area Under the Curve (AUC)
comparisons. Embryolethality was observed only in rats in the presence of maternal
toxicity at systemic exposures 559 times the MRHD based on AUC comparisons.
Subcutaneous efinaconazole administration to pregnant rats from the beginning of
organogenesis through the end of lactation did not cause embryofetal toxicity or
developmental effects at systemic exposures 17 times the MRHD based on AUC
comparisons (see Data).
The background risk of major birth defects and miscarriage for the indicated population
is unknown. However, the background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Animal Data
Systemic embryofetal development studies were conducted in rats and rabbits.
Subcutaneous doses of 2, 10 and 50 mg/kg/day efinaconazole were administered

Carcinogenesis, Mutagenesis, Impairment of Fertility
A 2-year dermal carcinogenicity study in mice was conducted with daily topical
administration of 3%, 10% and 30% efinaconazole solution. Severe irritation was noted at
the treatment site in all dose groups, which was attributed to the vehicle and confounded
the interpretation of skin effects by efinaconazole. The high dose group was terminated at
week 34 due to severe skin reactions. No drug-related neoplasms were noted at doses up
to 10% efinaconazole solution (248 times the MRHD based on AUC comparisons).
Efinaconazole revealed no evidence of mutagenic or clastogenic potential based on
the results of two in vitro genotoxicity tests (Ames assay and Chinese hamster lung
cell chromosome aberration assay) and one in vivo genotoxicity test (mouse peripheral
reticulocyte micronucleus assay).
No effects on fertility were observed in male and female rats that were administered
subcutaneous doses up to 25 mg/kg/day efinaconazole (279 times the MRHD based on
AUC comparisons) prior to and during early pregnancy. Efinaconazole delayed the estrous
cycle in females at 25 mg/kg/day but not at 5 mg/kg/day (56 times MRHD based on AUC
comparisons).
PATIENT COUNSELING INFORMATION
See FDA-Approved Patient Labeling (Patient Information).
Distributed by:
Bausch Health US, LLC. Bridgewater, NJ 08807 USA
Manufactured by:
Kaken Pharmaceutical Co., Ltd
Shizuoka-ken 426-8646, Japan
JUBLIA is a trademark of Bausch Health Companies Inc. or its affiliates.
© 2020 Bausch Health Companies Inc. or its affiliates
U.S. Patents 8,039,494; 7,214,506
Based on 9462904 Rev 04/2020

JUB.0065.USA.20
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Fifty Years of Minocycline and Its Evolution:
A Dermatological Perspective
Hilary E. Baldwin MD FAAD,a Daniel B. Ward, Jr. MD FAADb
The Acne Treatment and Research Center, Brooklyn NY and Rutgers Robert Wood Johnson Medical Center, Newark, NJ
b
DermoEpidermal Junction Consulting, Charleston, SC

a

ABSTRACT
2021 is the 50th anniversary of the FDA approval of minocycline (MCN). While many other antibiotics have become obsolete during
this time, MCN continues to be quite useful. In dermatology, MCN is used prominently in acne vulgaris, and is also employed in
many other dermatological conditions because of its molecular and pharmacological properties. In this article, we review the history
of minocycline, and outline the evolution of the drug since its inception. Based on its existing longstanding utility and continued
innovations in formulation and delivery systems, we postulate that it will continue to have a prominent position in the dermatologist’s
armamentarium.
J Drugs Dermatol. 2021;20(10):1031-1036. doi:10.36849/JDD.6370

INTRODUCTION

T

his year, 2021, is the 50th anniversary since the 1971 FDA
approval of minocycline (MCN) and its introduction into
the dermatologist’s toolbox. Over those same 50 years,
multiple antibiotics have proceeded from auspicious launch to
functional obsolescence,1 while MCN continues to be an integral
dermatological therapeutic. Its inherent favorable molecular
characteristics and pharmacokinetics have been complemented
by an evolution of incremental improvements in dosing,
formulation, and delivery systems that have led to its ongoing,
longstanding utility. Whereas it was originally approved for
systemic infections such as pneumonia and those of the
genitourinary tract,2 in dermatology MCN has been employed
for a whole host of cutaneous conditions ranging from rosacea
to confluent and reticulated papillomatosis,3 central centrifugal
cicatricial alopecia,4 pyoderma gangrenosum,5 methicillinresistant Staphylococcus aureus,6,7 and many others. Most
notably however, its lipophilicity as well as anti-microbial and
anti-inflammatory properties have made it particularly suitable
for the predominant therapeutic use in dermatology, acne
vulgaris.

ring) to reduce side effects and provide additional therapeutic
benefits.8-10
These derivatives share common mechanisms of action in the
treatment of acne.They are transported into bacterial cells where
they bind to the 30S unit of the ribosome, and subsequently
inhibit protein synthesis, thereby suppressing the proliferation
of Cutibacterium acnes. A Gram-positive anaerobic rod,
C. acnes, is the primary bacterium in acne vulgaris.11-14 In addition
to its antibacterial action, the TCN class also exhibits a variety
of anti-inflammatory properties. It has been shown to suppress
neutrophil chemotaxis, inhibit pro-inflammatory cytokines
such as TNF-α and IL-1β, reduce C. acnes lipase enzymes,
decrease matrix metalloproteinases, and reduce arachidonic
acid metabolites.15,16 These anti-inflammatory actions may be
particularly important considering increasing evidence that
acne is primarily an inflammatory disorder with inflammation
preceding the development of clinically recognizable lesions.17,18
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The Tetracycline Class of Antibiotics
Tetracycline (TCN) itself was discovered in the 1940’s, and FDAapproved in 1953. Although effective in the treatment of acne,
TCN required frequent (QID) dosing, and had a prominent
side effect profile, including common gastrointestinal (GI)
disturbances, and photosensitivity. Also, it was vulnerable
to antibiotic resistance, and therefore is no longer a standard
treatment option. The TCN derivatives: doxycycline (1967),
minocycline (1971), and sarecycline (2018), were chemically
adapted (primarily via modifications on carbons 7–9 on the D

Together, the TCN class makes up approximately three-quarters
of all antibiotics prescribed in dermatology.19 The class is
considered first-line for acne except where it is contraindicated,20
whereas the macrolides and trimethoprim sulfamethoxazole
are secondary alternatives.20,21 Hydrophilic antibiotics such as
penicillin and the cephalosporins are thought to be less effective
because a lack of lipophilicity prevents adequate distribution
into the pilosebaceous unit,22 although there is limited evidence
showing some efficacy.23
Although oral antibiotics are highly effective in the treatment
of acne, concerns regarding their overuse contributing to the
global incidence of antibiotic resistance are valid. Responsible
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use of the TCN agents includes: limiting indiscriminate and
long term use, having an exit strategy, and concomitant use
of a topical agent such as benzoyl peroxide (BP) to optimize
therapeutic efficacy and help prevent C. acnes resistance.19,24
Oral antibiotics are not to be used as monotherapy in acne
vulgaris,20,25 and the addition of topicals such as a retinoid or
retinoid plus BP may help to successfully limit antibiotic use to
3–4 months or less.20

H.E. Baldwin, D.B. Ward, Jr.

FIGURE 1. Tetracycline chemical structure33 and its derivative
minocycline (below).34 Images courtesy of ChemSpider.

Among the TCN derivatives with available clinical trials and
data, there is no evidence of clinical superiority of one drug over
the other. However, there is considerable difference between
the agents in terms of tolerability and safety, development
of resistance, delivery systems, and administration
recommendations. Knowledge of all these agents is required
to make the best choice for each individual patient.
Doxycycline
Doxycycline was the first TCN derivative to come to market
in 1967 and is most commonly prescribed for acne vulgaris.
Relative to TCN, it is more lipophilic and better able to penetrate
and accumulate in the sebaceous glands. It is available in
two formulations that are both salt forms of the same drug:
hyclate and monohydrate. In general, doxycycline hyclate is
more likely to cause GI side effects, but these effects can be
mitigated by buffering.26,27 Doxycycline is dosed once or twice
daily, and absorption is decreased by co-administration with
food (especially dairy), although the clinical significance of this
characteristic in acne is unknown.28

Sarecycline is weight-based, aiming for 1.5 mg/kg/day. It is
dosed once daily, can be taken with or without food, and is the
only oral tetracycline derivative FDA-approved down to 9 years
of age. In its clinical trials, GI side effects were uncommon,
and photosensitivity, drug hypersensitivity syndromes, and
esophagitis were not reported.31,32 It must be noted, however,
that the drug is in its infancy compared to the other TCN
derivatives.
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The side effect profile of doxycycline is improved compared
to its parent TCN. However, there are still several potential
adverse reactions, most of which can be minimized with proper
precautions. GI distress is common, but is lessened with buffered
formulations, delayed-release formulations, and administration
with food. Pill esophagitis can be avoided by taking with a large
glass of water and remaining in the upright position for 30–60
minutes.29 Photosensitivity is common, particularly with higher
daily doses, but is preventable with the use of photoprotection.
Sarecycline
New to the TCN class is sarecycline, which was approved by
the FDA in 2018 for the treatment of inflammatory lesions of
non-nodular moderate to severe acne vulgaris.30 Compared to
minocycline and doxycycline, sarecycline has been shown to
have 16–32 fold less activity against anaerobic gram-negative
gut flora including E. coli, K. pneumoniae and E. cloacae.32 As
a result, it may cause less emergence of antibiotic resistance
than other tetracyclines.31 Recently, it was shown that C. acnes
strains displayed a low propensity for the development of
resistance to sarecycline, with spontaneous mutation frequency
being 10-10 at 4–8 X MIC. The clinical relevance of this finding has
yet to be explored.32

Minocycline
7-dimethylamino-6-demethyl-6-deoxytetracycline (MCN)35 is a
semi-synthetic, second-generation of the TCN class,36 and is the
most lipophilic of the TCN derivatives.37 This lipophilicity affords
high concentrations within the lipid-filled pilosebaceous unit,
the anatomical location for acne pathophysiology.20 In addition
to being strongly anti-microbial against C. acnes, numerous
anti-inflammatory mechanisms address the inflammatory
nature of the disease.38,39 These mechanisms include reducing
lipid peroxidation and proinflammatory cytokines, decreasing
neutrophil chemotaxis, and resulting reactive oxygen species,
inhibition of phospholipase A2 and subsequent arachidonic acid
metabolites, as well as suppressing matrix metalloproteinases
and nitric oxide.16,40-42
MCN has a long half-life, and excellent absorption that is not
substantially impaired by food (dairy included).28 It is dosed once
daily, with or without meals. These two factors may increase
the likelihood of compliance in acne vulgaris, a disease whose
treatment is commonly fraught with adherence difficulties.43
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FIGURE 2. Mean pharmacokinetic curves of MCN IR, MCN ER (Solodyn®), and Biphasic MCN ER (MinoLira™). AE = adverse event; MIC = minimal
inhibitory concentration.

1. Celerion Clinical Study Report No. CA16742, Contained in MinoLira™ NDA 209269 2. Linuma K, et al. Clin Cosmet Investig Dermatol. 2011;4:161-165.

FIGURE 3. Pharmacokinetic curves of individual patients with Solodyn® and Minolira™.
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Data is from the Celerion Clinical Study Report No. CA16742, contained in MinoLira™ NDA 209269. Note the unpredictable serum concentration spikes with Solodyn® while MinoLira™ remained consistent across the same subjects.

Based on mean inhibitory concentration testing with C. acnes,
some evidence has shown MCN to have the lowest resistance
susceptibility and lowest cross resistance,44-47 as well as
the largest log reductions in C. acnes, when compared to
doxycycline and multiple other antibiotics.40,48 Although oral
MCN has a low propensity for antibiotic resistance,49 which has
contributed to its longevity, resistance following antibiotic use
is always a concern. Therefore, good antibiotic stewardship and
judicious use is important to preserve an antibiotic’s utility.19
Because of its lipophilicity, MCN more easily crosses the blood

brain barrier, and vestibular adverse events (AEs) are the most
common side effects seen with MCN. These types of AEs are
minimized when weight-based dosing and an extended release
formulation (MCN ER) are employed.50 There is negligible
phototoxicity seen with MCN.22 Hyperpigmentation can occur in
patients taking higher doses of MCN for longer periods of time,
but has rarely been seen with extended-release formulations,
presumably because cumulative doses are so low. Serious
idiosyncratic hypersensitivity or autoimmune reaction AEs
have been reported but are rare, on the order of 1 in a million.
Overall, MCN generally has a good safety record.51
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Topical Minocycline
New to the class is MCN topical foam, 4% which was approved
in October, 2019 to treat inflammatory lesions of non-nodular
moderate to severe acne vulgaris in patients 9 years of age and
older.52 Previously, the MCN molecular structure made stability
a challenge so that a topical formulation was elusive, until a
lipid-rich, hydrophobic formulation was developed.53 In the 12week, phase III clinical trials, once-daily MCN topical foam, 4%
demonstrated a significant improvement in both inflammatory
and non-inflammatory lesions as well as the investigators
global assessment. MCN topical foam, 4% was generally well
tolerated, and related AEs were reported in less than 1% of
subjects treated.54,55

by a side effect profile more similar to placebo.50,58 The extended
release formulation, Solodyn®, was the first MCN to be FDA
approved for acne vulgaris.59 All preceding tetracyclines had
been “grandfathered” into use for adjunctive therapy in the
absence of formal phase III testing in acne.

Due to the relative infancy of this product, longer term data
in regard to resistance are needed. Topical antibiotics such as
erythromycin and clindamycin were also previously effective
long-term acne treatments, but are not recommended any longer
as monotherapy because of bacterial resistance.20 According to
the current American Academy of Dermatology acne guidelines,
the long term use of a topical antibiotic without benzoyl peroxide
(BP) could be a concern for developing resistance, and for this
same reason the use of BP is also recommended for patients
on systemic antibiotic therapy as well.20 However, recently data
has been presented that C. acnes displays a low propensity for
resistance to MCN topical foam, 4%. Spontaneous resistance
frequencies were determined to be low at <1×10−8.56 Also,
systemic exposure is 730–765X lower than that on the skin,
theoretically reducing the risk of systemic resistance.57

In 2012, a MCN ER formulation named Ximino® was released
with an eye to improving the patient experience. The drug
was formulated in small, 45 mg pellets placed within a gelatin
capsule (Capsular Minotab Technology). Capsules are thought
by some to be easier to swallow than tablets. Conversely, the
small pellets within the capsule shell can be taken individually
by those who find larger units difficult to swallow.

Advances In Delivery Systems
The introduction of Solodyn® substantially changed the use
of MCN in acne vulgaris. It enabled the drug to maintain high
efficacy with a significantly reduced dose, leading to markedly
decreased vestibular side effects and other dose-related AEs.
Building on the progress of the extended-release formulation,
additional delivery systems have continued to evolve.

The most recent advancement in extended-release formulations
was seen with the 2017 introduction of MinoLira™, a
biphasic MCN (25% MCN IR/75% MCN ER) indicated to treat
inflammatory lesions of non-nodular moderate to severe acne
vulgaris in patients 12 years of age and older.60 Although the
extended release formulation of MCN combined with weightbased dosing was a landmark improvement, MCR ER did not
utilize a delivery system for absorption. Leyden and Del Rosso
reported that MCN absorption is variable from subject to subject
and designated some patients as “high GI absorbers” and
others as “low GI absorbers.” Accordingly, high absorbers may
experience adverse events, and low absorbers may experience
a lack of efficacy.28 Without delivery systems, pharmaceutical
tablets are conventionally matrix-based, essentially the active
pharmaceutical ingredient within a “cake” of binders held
together until the gastrointestinal tract indiscriminately breaks
it down for absorption.
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Advances in Minocycline Dosing and Formulation
Initially, and for many years subsequently, MCN dosing
recommendations in dermatology mimicked those for systemic
infectious disease where high doses of immediate release MCN
(MCN IR) were prescribed to produce the fast Tmax and high
Cmax necessary for serious infections. However, fast dissolution
and high serum concentrations are not needed in acne vulgaris,
and can correlate with adverse events.50,58 With profound serum
concentration spikes, its characteristic lipophilicity can in turn
enable the molecule to cross the blood-brain barrier, affecting
the vestibular apparatus. Predictably, unnecessarily high MCN
IR doses in acne lead to excessive drug exposure and predictable
side effects, with doses 2–3 times the optimal range.
In 2006, a landmark MCN extended release (MCN ER) phase II
dose ranging study demonstrated an optimal dose at 1 mg/kg
in acne vulgaris where higher doses were no more efficacious
but risked vestibular side effects.50,58 The extended release
formulation and optimal weight-based dosing regimen afforded
slower drug release and less systemic drug exposure, with steady
accumulation in the lipid-filled follicle over time. Ultimately,
MCN ER with weight based dosing at 1 mg/kg study was a
critical advancement, because high efficacy was complemented

The delivery system in Biphasic MCN ER is termed the Multiple
Unit Pellet System (MUPS), and is designed to promote more
uniform drug release, with predictable gastric emptying, and
less risk of dose dumping (an immediate release of all the active
pharmaceutical ingredient in an uncontrolled manner).61,62
MUPS distributes the dosage over multiple units with coated and
uncoated pellets in a complex matrix reservoir, for controlled
delivery.61 The potential advantage of the MUPS delivery
system was indeed noted during the regulatory bioequivalence
study designed to demonstrate close similarity of Biphasic
MCN ER to MCN ER. Thirty-six patients participated in the
pharmacokinetic comparative study. Although the composite
results supported bioequivalence, there were some profound
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individual differences. Several of the 36 patients in the study
had notable serum concentration spikes with MCN ER, while
Biphasic MCN ER remained pharmacokinetically consistent.63
Additional, larger studies may be warranted to analyze the
clinical and pharmacokinetic differences of MCN ER and
Biphasic MCN ER to ascertain if MUPS technology is promoting
a more reliable and consistent drug release. Biphasic MCN ER
also employs true “functional scoring,” in adherence to strict
FDA guidelines, ensuring even distribution of MCN across the
tablet, which enables accurate dosing when using whole, as
well as manually or mechanically split tablets,64 so that 1 mg/kg
dosing may be closely followed.
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16.
17.
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20.
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The Future of MCN
Similar to the 40th anniversary of topical tretinoin in 2013,65
2021 marks the 50th anniversary of another longstanding
dermatological therapeutic, minocycline. It remains central
in our armamentarium for multiple reasons.
Inherent
characteristics such as excellent absorption, long half-life,
high lipophilicity, and marked anti-inflammatory properties
complement its continued efficacy against C. acnes. Now, with
a half century track record of beneficial utility, new formulations
and delivery systems continue to point to a bright foreseeable
future for MCN.
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Drs. Baldwin and Ward are consultants for EPI Health, Charleston
S.C. who owns and markets Minolira™ (Biphasic MCN ER).
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ABSTRACT
A novel tightening and toning cream (TTC) was designed to improve body skin quality at multiple levels by engaging several key
pathways that contribute to skin function, strength, and integrity. Evaluation of gene expression in both human in vitro 3D skin and
ex vivo skin treated with TTC demonstrated changes reflecting improved extracellular matrix and dermal integrity, lymphatic drainage,
mitigation of inflammation, cellular clearance and recycling, and adipocyte metabolism. This study provides the rationale and preclinical
support for the use of TTC as a standalone agent to improve body skin quality or in combination with body contouring procedures.
J Drugs Dermatol. 2021;20(10):1041-1044. doi:10.36849/JDD.6401

INTRODUCTION

A

s skin ages, naturally or prematurely, it gradually
loses its firmness, wrinkles, and/or sags due to
deterioration of the dermal extracellular matrix (ECM)
that provides support, elasticity, and strength to the skin.
Many topical cosmeceuticals are offered as an accessible and
consumer-friendly option purported to enhance skin quality
by preventing further damage to the ECM, and/or stimulating
regeneration, yet the effectiveness is limited with much room
for improvement.1 In addition, many products are heavily
focused towards rejuvenating facial skin whereas differences in
body skin physiology require different needs.2

distinct concern for many individuals. While minimally invasive
body contouring procedures can shrink or breakdown fat, a
depletion of subcutaneous adipocytes, which provide skin
volume and fullness, can leave undesired loose, excess skin.
Patients with this concern may achieve a better overall aesthetic
result with the addition of a topical product that addresses skin
firmness and tightness. Moreover, support to the lymphatic,
immune, and intracellular machinery that regulate skin health
may also complement body sculpting by clearing the resulting
adipocyte debris and edema associated with these procedures.
Dermal adipose tissue can also contribute to skin texture, such as
with cellulite, a bothersome dimpling of the skin that manifests
from enlarged adipocytes extruding through the fibrous septae
that anchor the dermis to the subcutaneous muscle. Vascular
dysfunction and interstitial fluid buildup are proposed drivers
of cellulite when combined with tortuous dermal architecture
and adipose hypertrophy; therefore, resolution of cellulite also
demands a solution that integrates multiple aspects of skin
biology.
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Our growing knowledge about the biological processes
underlying skin damage and homeostasis within the
cutaneous microenvironment has yielded new targets for skin
rejuvenation. For instance, the microvasculature that shuttles
fluids, nutrients, and immune cells is reduced in density and
function in chronologically or extrinsically damaged skin.3
Persistent inflammation resulting from an imbalance of pro- and
anti-inflammatory cytokines is proposed to contribute to the
degradation of the ECM. Moreover, a decline in cellular recycling
mechanisms allows damaged organelles and macromolecules
to accumulate, further propagating inflammation and
promoting senescence.4 Therefore, modalities that address
multiple aspects of the skin microenvironment in tandem may
produce superior results.
Dermal adipocytes represent another compartment for
improving skin quality, however, the excess of fat poses as a

With this rationale, a tightening and toning cream (TTC) was
formulated using a proprietary blend of bioactive botanicals
that target multiple key processes that control overall skin
quality including ECM integrity, lymphatic drainage, mitigation
of inflammation, cellular clearance and recycling, and
adipocyte metabolism. In the following report, we describe
select ingredients and mechanisms of action leveraged by TTC,
as well as provide preclinical proof-of-concept for its use to
improve skin health and appearance, and to complement body
contouring procedures.
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MATERIALS AND METHODS
Tissue Models
EpiDermFT™ 3D full thickness in vitro human skin models
(MatTek Corp, Ashland, MA) were cultured with EpiDermFT Assay
Media (MatTek Corp). Tissues were irradiated with 200mJ/cm2
ultraviolet (UV) light with UV-B filter lamp (Honle, Germany)
followed by application of 15 µL of TTC or dH2O (control) and
incubated at 37°C and 5% CO2 for 24 hours.
Ex vivo studies were performed using Hyposkin® human skin
explants (Genoskin, Salem, MA). After equilibrating tissues
with Hyposkin® Medium (Genoskin), 15µL of TTC or dH2O was
applied and tissues were incubated at 37°C and 5% CO2. The
topical composition was re-applied, and media changed every
24 hours for an additional two days.
Quantitative Real-Time PCR
After incubation, tissues were collected into Invitrogen™
RNAlater® solution (ThermoFisher Scientific, Waltham, MA).
mRNA was extracted using the Maxwell® RSC simplyRNA
Tissue Kit (Promega, Madison, WI) followed by cDNA synthesis
using the Applied Biosystems™ High-Capacity cDNA Reverse
Transcription Kit (ThermoFisher Scientific). Gene expression
was evaluated using Applied Biosystems™ Fast Advanced
Master Mix and pre-designed TaqMan Gene Expression Assays
on the QuantStudio7 Flex instrument (ThermoFisher Scientific).
Relative expression was calculated compared to UV irradiated
control treated samples (in vitro), or to control treated skin (ex
vivo), and was normalized to GAPDH.

K. Smith, P. Nido, P. Maitra, et al

with TTC selectively upregulated pro-lymphangiogenic VEGFC
(Figure 1B), and significant induction of anti-inflammatory IL-10
was observed compared to pro-inflammatory IL-6 (Figure 1C).
In addition, expression of key genes involved in major cellular

FIGURE 1. Effects of TTC on gene expression in human in vitro 3-D
skin. (A-E) Gene expression for the indicated pathways was measured
24 hours after UV-B irradiation and application of TTC. Relative
quantities were calculated compared to UV irradiated, non-treated
control tissues.
(A)

(B)

(C)

(D)

(E)
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RESULTS
Key ingredients and mechanisms for TTC are presented in
Table 1. The utility of TTC was first tested using in vitro UVdamaged 3D-reconstructed human skin, which contains both
dermis and epidermis. Application of TTC resulted in significant
upregulation of all ECM-associated genes tested including
collagens, elastic fiber proteins andTGFβ1 (Figure 1A),Treatment

n=5, data is presented as mean +/- SD. *P<0.05, **P<0.01

TABLE 1.
Key ingredients in TTC and the mechanisms engaged by them.
Pathway

Ingredient

Mechanism

Extracellular Matrix

Chlorella vulgaris extract,
Lentinus edodes extract

Stimulates collagen and elastin biosynthesis; inhibits collagenases and elastases;
improves the structure, organization, and quality of collagen

Lymphatic Drainage

Coleus forskohlii root Extract

Dilates blood and lymph vessels; accelerates the removal of released fatty acids
and cellular waste; promotes the discharge of excess tissue fluid

Autophagy

Melissa officinalis leaf extract

Promotes autophagy, which allows for clearance & recycling of damaged cellular
components & organelles; helps to maintain regenerative stem cells
and promotes resistance to stress

Proteasome

Hydrolyzed rice protein

Preserves ubiquitin-proteasome activity that degrades and recycles damaged
and misfolded proteins; helps to maintain cellular protein homeostasis

Lipolysis

Coffea arabica seed oil,
Brassica campestris sterols

Induces lipolysis and free-fatty acid release from adipocytes

Lipogenesis

Oenanthe javanica extract

Repressor of adipogenesis and lipogenesis
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FIGURE 2. Effects of TTC on gene expression in human ex vivo skin.
(A-D) Gene expression for the indicated pathways was measured after
3 days of treatment with TTC. Relative quantities were calculated
compared to non-treated control tissues.
(A)

(C)

(B)

(D)
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responses, cellular clearance and recycling, and adipocyte
metabolism. Using a select gene panel in two different skin
models, it was demonstrated that TTC can produce biological
effects that are consistent with skin health, maintenance,
and repair. Upregulation of ECM-associated genes in both
models suggests that TTC stimulates dermal ECM component
synthesis and improves ECM integrity (Figure 1A, 2A). VEGFC,
a driver for lymphangiogenesis, was also upregulated by TTC
which may translate into enhanced lymphatic drainage (Figure
1B). Rebalancing pro-inflammatory and anti-inflammatory
cytokines, as was observed with TTC, can promote overall skin
health (Figure 1C). In addition, key proteasome and autophagy
related genes were also induced, indicating stimulation of
cellular recycling mechanisms (Figure 1D, E). Finally, when TTC
was applied on ex vivo skin containing adipocytes, changes
in gene expression were observed that reflect an increase in
adipocyte function and a metabolic state favoring lipolysis over
lipogenesis (Figure 2B-D). In summary, these results indicate
that TTC may benefit overall skin quality and aesthetic.
Comprehensive treatments for skin quality require that
all components of the skin be considered since virtually
every aspect of skin biology is affected by aging.3 The
dermal microenvironment is highly vascularized, allowing
fluids, nutrients, and immune cell traffic to maintain proper
homeostasis. The cutaneous microvasculature declines with
age, and it is proposed that improving the quality of blood
and lymphatic vessels can support skin rejuvenation. Since
cellulite etiology involves interstitial fluid buildup, the benefits
of improving the lymphatic microvasculature can be twofold; restoring dermal homeostasis as well as facilitating fluid
drainage and metabolite export from the enlarged fatty pockets
in cellulite. In sum, TTC targets multiple biological pathways that
can influence skin appearance; thus, it can be applied to multiple
skin concerns.
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n=3, data is presented as mean +/- SD. *P<0.05, **P<0.01

recycling mechanisms, the proteasome and autophagy, were
increased by TTC application (Figure 1D, E).
Next, TTC was also evaluated on ex vivo human abdominal
skin (from a 34-year-old female, Fitzpatrick skin type II), which
included hypodermis with adipose tissue. Similar to what was
observed in the in vitro 3D model, TTC induced the expression
of collagens (Figure 2A). Adipose markers of a thermogenic
phenotype (UCP1 andTMEM26), adipokines (LEPT and ADIPOQ),
and regulators of adipocyte function (SHOX2 and PPARG) were
all increased with TTC application (Figure 2B). While lipogenesis
targets were upregulated by TTC, this was matched by a larger
increase in lipolytic genes (Figure 2C, D).

DISCUSSION
An ideal topical body contouring agent would simultaneously
address multiple etiologies that affect skin quality. The primary
goal of this report was to provide rationale and pre-clinical
evidence for the bioactivity of a multimodal topical product
intended to firm and rejuvenate skin, by boosting various
ECM and DEJ components as well as supporting systems
that promote lymphatic vessel quality, anti-inflammatory

Because keratinocytes and fibroblasts make up much of the
skin, other cell types such as local dermal adipocytes have been
largely overlooked. Considering recent findings that enlarged
dermal adipocytes can affect the function of fibroblasts, coupled
with the large potential for paracrine signaling through the
plethora of secreted “adipokines,” modulation of this depot
may have dramatic implications for overall skin quality beyond
cellulite and cosmetic fat reduction.5,6
While this study only looked at gene expression using in vitro
and ex vivo skin, the encouraging results provide impetus to
evaluate TTC in randomized and controlled clinical studies
that may uncover synergies from each pathway unable to
be observed or measured in the employed test systems. For
example, lymphatic circulation can help clear released free fatty
acids from the tissue and prevent re-uptake. Lymphatic vessels
are also heavily involved in the regulation of inflammation
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by facilitating immune cell trafficking. Recently, a topical
body firming moisturizer containing adipose targeting agents
was shown to induce lipolysis in vitro and reduce upper arm
circumference.7 Another topical body product improved clinical
outcomes when combined with cryolipolysis.8 Both of these
topical body treatment products employ mechanisms of action
that partially overlap with TTC (eg, ECM stimulation, lipolysis),
but neither product targets the full spectrum of key biological
pathways that TTC addresses. This combinatorial approach is
key to achieving optimal outcomes in skin quality, whether used
as a standalone body treatment or when combined with body
contouring procedures.
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ABSTRACT
Atopic dermatitis (AD) is chronic relapsing inflammatory skin condition that is marked by a high degree of psychosocial and emotional
burden in both pediatric and adult populations. In addition to physical symptoms of pruritus and visible skin lesions, AD is associated with
decreased quality of life, psychosocial stress, low self-esteem, low work productivity, irritability, decreased physical intimacy, disturbed
sleep, depression, anxiety, and suicidal ideation. Since AD is a chronic disease, treatment includes achieving long-term disease control
for noticeable symptom reduction. For mild symptoms of AD, dermatologists should recommend basic skin care maintenance, use
of emollients, and avoidance of triggers. If that fails, treatment with TCS, TCIs, phototherapy, and systemic immunosuppressants is
generally advised. Dupilumab is the most effective immunomodulating therapy available for treating moderate-to-severe symptoms
associated with AD, including itching, poor sleep quality, anxiety, and depression. Topical agents and phototherapy have been shown
to be less efficacious and more suited for achieving remission in mild-to-moderate disease. Overall, the treatment of emotional and
psychosocial factors linked with moderate to severe AD remains challenging and calls for more research. The purpose of our review is
to explore the extent and severity of psychosocial and emotional burden that patients with atopic dermatitis may potentially experience,
and list up-to-date treatment choices available for symptoms associated with AD.
J Drugs Dermatol. 2021;20(10):1046-1050. doi:10.36849/JDD.6328

INTRODUCTION
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A

topic dermatitis (AD), also known as eczema, is a
chronic inflammatory relapsing skin disorder that is
characterized by pruritus and recurrent eczematous
lesions and is a disease that is prevalent in both children and
adults.1 AD presents as an erythematous rash and usually
involves the skin of face and flexor surfaces.2 The strongest risk
factor for AD is a family history of atopic diseases, particularly for
atopic dermatitis.3 AD is associated with other atopic responses,
such as allergic rhinitis, asthma, and food allergy.4,5 Genetic risk
factors for AD include null mutations in filaggrin (FLG), which
encodes for a key epidermal structural protein.6 Environmental
risk factors include a western diet, living in urban settings with
low humidity or UV radiation exposure, a small family size, and
a high education level within the household.7
AD is predominantly an early onset disease, with 60% of cases
arising in the first year of life.8 According to global burden of
skin diseases research in 2010, AD is in the top 10 most prevalent
skin diseases worldwide.9 In the United States, the prevalence
of AD is 11.3–12.7% in the pediatric and adolescent population,
and 6.9–7.6% in the adult population.10 The incidence of AD has
increased by 2–3 fold during the past decades.5 AD is a clinical
diagnosis, and is diagnosed using various diagnostic criteria,

including the Hanifin and Rajka criteria.11 Criteria include
pruritus and dermatotic lesions with xerosis or generalized
skin dryness.1 Associated features include hyperlinearity of
the palms and soles, thinning or complete loss of the lateral
one-third of the eyebrows (Herthoge sign), and creases under
the lower eyelids (Dennie-Morgan lines), which are strongly
associated with AD.1,12,13 To help measure disease severity,
quality of life, and long-term control, the Eczema Area Severity
Index and the Scoring of Atopic Dermatitis Index are used.14
AD is associated with increased risk of psychosocial stress and
development of mental health disorders. It has the greatest
impact on disability-adjusted life years (DALY) among all
existing dermatological cutaneous disorders.9 AD can impact
quality of life as well as the social, academic, and occupational
areas of those affected.15The purpose of this review is to explore
the extent and severity of psychosocial burden that patients
with atopic dermatitis may experience, with focus on up-to-date
treatment options available for symptoms associated with AD.

DISCUSSION
Emotional and Psychosocial Burden of AD
AD is reported to have the greatest impact on childhood quality
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of life among skin conditions (QoL).16 AD has a substantial
effect on the patient's, family's, and caregivers’ QoL. A recent
longitudinal cohort study of 13,988 children, 4938 with AD
followed from birth to adolescence showed that AD is associated
with impaired sleep quality.17 The children with AD reported
regular difficulty falling asleep, nighttime and early morning
awakening, nightmares and poorer sleep quality, though sleep
duration did not significantly differ.17 In a similar study on sleep
fragmentation in children with AD, it was found that even during
periods of clinical remission, children with AD experience
periods of arousal and awakening that are not attributable to
scratching.18 Poor sleep quality has been associated with low
educational attainment and worse academic performance in
children with AD. A recent cross-sectional study by Wan et
al concluded that out of 2,000 adolescents with AD (median
age,16; 54% female), approximately 8.2% were diagnosed with
a learning disability.19 The odds of having a learning disability
were directly proportional to the severity of AD, regardless of
socioeconomic status or age of AD onset.19 Furthermore, a cohort
study by Schmidt et al reported that children with AD were at
increased risk of not attaining lower secondary education (2.5%
vs 1.7%; risk ratio, 1.50) and upper secondary education (19.8%
vs 16.4%; RR, 1.16), but not higher education (51.9% vs. 53.1%;
RR, 0.95) when compared to matched controls.20 Therefore,
sleep disturbances associated with AD may negatively impact
learning and acquisition of education in affected children and
adolescents. Dermatologists and primary care practitioners
should ask AD patients and parents about school performance
and learning difficulties so that if needed, appropriate referral
for school psychologists and other specialists can be made.

H. Ghani, M. Jamgochian, A. Pappert, et al

in adults (pooled odds ratio [OR], 2.19; 95% confidence interval
[CI], 1.87–2.57) and in children (pooled OR, 1.27; 95% CI, 1.12–
1.45).28 A 2019 systematic review and meta-analysis reported
that adults with AD were 44% more likely to experience suicidal
ideation and 36% more likely to attempt suicide compared to
controls.29 A small number of studies addressing the effect AD on
interpersonal relationships, physical intimacy, and body image
have found that the severity of AD negatively impacts sexual
desire in patients and their partners.30 AD-related depression
may be not only a secondary comorbidity but may also be a
symptom caused directly by inflammatory cytokines.31
Despite recent developments in the understanding of underlying
pathophysiology and the development of new, highly effective
treatments for AD, the condition still poses a high emotional
impact on the lives of affected individuals. Furthermore, a
lower self-esteem has been reported in children and adults
suffering from AD.32 Psychological distress in AD is postulated
to be associated with stigma of visible cutaneous disease and
the unpredictable nature of disease flares. A high proportion
of patients, 61.6%, report being embarrassed or self-conscious
of their skin.24 External stressors have been implicated in
precipitating flares of disease, which subsequently leads to
more stress. Thus, the AD patient can be caught in a stress-flare
cycle.33

Do Not Offering
Copyand implementing specific interventions aimed at
development of coping strategies, empowerment, and cognitive
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Applymay be an important adjunct to offer AD patients and

Itching and soreness associated with AD can also have a
psychosocial effect on children, with embarrassment leading
to peer-avoidance or even depression.21 Furthermore, based
on the findings of a recent French study, the impact of AD on
QoL increases during adolescence.22 While the adolescents
12–14 years of age report a moderate effect of AD on QoL,
adolescents 15 years of age and older report a very large QoL
impact.22 In another population-based study of high school
students, adolescents with AD reported an increase in mental
health problems and a nearly fourfold increased risk of suicidal
ideation.23
A similar psychosocial burden is also seen in adults with AD.
Pruritus associated with difficulty sleeping is frequently reported
in adults with AD.24 Poor sleep contributes to daytime sleepiness
and fatigue, further reducing functional activities and adversely
affecting mood.25 Adults with AD report increased depression
and anxiety scores compared to control groups.25,26 Current
data shows that anxiety or depressive symptoms are present in
approximately 43% of AD patients, similar to the 46% of patients
with AD known to have a mood disorder in another study.27
Rønnstad et al report an association between AD and depression

their families.32 In order to identify which patients would benefit
most from an integrated approach, it is important to include
questions about quality of life and mental health including
low self-esteem, anxiety, depression, and suicidal ideation in
patients suffering from AD. A 2014 Cochrane review to assess
the effect of various psychological and educational interventions
as an adjunct to topical therapies for AD in children found that
of 10 included randomized control trials, 9 were parent-focused
educational interventions.34 The review concluded that there
is some evidence that educational interventions can provide
significant improvements to quality-of-life measures. However,
more research needs to be done to assess the effectiveness of
psychological interventions on eczema scores and quality of life
measures.34 A similar 2007 review that included adults concluded
that there is evidence to support that cognitive, psychodynamic,
and stress management/relaxation therapies may improve AD
symptoms and stress associated with the disease.35
AD places a financial burden on patients and their families,
both due to direct medical costs associated with treatment and
decreased work productivity.15 When compared to a control
population, adult employees with AD experience higher
rates of absenteeism and overall work-related impairment.25
Furthermore, according to a population-based study among
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Swedish adults, individuals with severe manifestation of AD
were less likely to achieve a higher degree of education, and
more likely to have a lower annual income.36
Treatment Approach for AD
The therapeutic approach for AD primarily focuses on reducing
pruritus and controlling disease severity. Patients should be
counseled to avoid individual trigger factors that can provoke
AD flares, including contact allergens, foods, temperature and
humidity extremes, and psychological stress.37 Liberal use
of emollients can help restore and maintain the epidermal
barrier and reduce water loss, increasing skin hydration and
reducing pruritus and erythema.38,39 For acute exacerbations,
topical corticosteroids (TCS) are the first-line treatment with
traditional twice-daily application on affected areas.1 TCS are
generally recommended for AD-affected individuals with active
disease who have failed to respond to regular use of emollients
alone.39 Proactive, intermittent use (1–2 times per week) of
topical corticosteroids as maintenance therapy on areas that
commonly flare is also recommended to help prevent relapses.39
Corticosteroids carry a potential for both topical and systemic
side effects, including possible hypothalamic-pituitary-adrenal
(HPA) axis suppression, particularly when used in children
with AD due to increased body surface area to volume ratio.39
Topical calcineurin inhibitors (TCIs) are approved as second-line
therapy for the short term, intermittent and chronic treatment
of AD in non-immunocompromised individuals who have failed
to respond adequately to other topical prescription treatments
for AD.39 TCIs do not have a risk for cutaneous atrophy, and
has no negative effect on collagen synthesis or skin thickness.39
TCIs are particularly useful for use as steroid-sparing agents
on sensitive skin sites, such as the face and intertriginous skin
folds where there is a greater adverse risk profile with TCS use.39
However, TCIs may cause local stinging or burning, especially
on application to damaged/broken skin, making them difficult to
tolerate for some individuals.

H. Ghani, M. Jamgochian, A. Pappert, et al

to attend twice to thrice weekly in-office appointments.45 The
option of home phototherapy treatment increases the versatility
and convenience for elderly patients, patients with ambulatory
issues, or with conflicts that preclude frequent office visits.
Standard systemic immunosuppressant agents commonly used
for the treatment of AD include methotrexate, azathioprine,
mycophenolate mofetil, cyclosporine and cyclophosphamide.
Though not FDA approved for this purpose, these agents are
used for both adult and pediatric patients who fail to adequately
achieve remission with topical regimens and/or phototherapy.45
All immunosuppressant agents are associated with adverse
effects, including the risk of developing
infections and
cutaneous or lymphoproliferative malignancies.45 Methotrexate
can cause cytopenia and pulmonary fibrosis, while azathioprine
and cyclosporine are known to cause bone marrow suppression
among other possible adverse effects.45
Dupilumab, a human monoclonal antibody, is a treatment
approved by the FDA in 2017 for patients with moderate to
severe atopic dermatitis.46 It blocks IL-4/IL13-signaling and
thereby inhibits receptor signaling downstream of the JAK-STAT
pathway involved in three of the main disease mechanisms of
AD: the decrease of skin barrier function, the class switch to IgE
and the Th2-differentiation.46 The effect of dupilumab on adult
patients with AD inadequately controlled by topical treatments
alone has been recently investigated in two large phase-IIItrials.48 Patients were treated over 16 weeks with placebo or
300 mg dupilumab administered weekly or in 2-week intervals.
A 75% reduction of the eczema area and severity index (EASI)
was seen in patients treated with dupilumab following both
weekly and 2-week interval dosing regimens.47 Skin infections
were less frequently observed compared to placebo.46,47
Injection-site reactions, conjunctivitis, keratitis and oral herpes
were the most relevant side-effects.46–49 Overall both phase-IIIstudies demonstrated a significant improvement of the severity
of AD, a reduction of pruritus and improved quality-of-life
compared to placebo, with fewer adverse effects than systemic
immunosuppressants.47
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In case of inadequate response to topical therapy, phototherapy
or systemic immunomodulators may be added.40 Phototherapy,
which comprises ultraviolet (UV) light from natural or artificial
sources, induces immunosuppression in AD via apoptosis of
activated T cells in the skin.41 The efficacy of UV light depends on
factors such as wavelengths, radiation intensity, and treatment
dose and frequency.41 Natural sunlight, broad-band UVB (BBUVB), narrow-band UVB (NB-UVB), UVA, UVA1, UVAB, topical,
and systemic psoralen plus UVA (PUVA) are all known to
improve clinical symptoms of AD. Recent clinical trials suggest
that NB-UVB is superior when compared to other modalities
due to higher efficacy on chronic and resistant lesions and
lower adverse effect profile, leading to wider availability.42–44
A long-term increased risk of skin cancer has been reported
with the use of all UV treatments, especially PUVA.41 Home
phototherapy is an alternative for patients who are unable

Treatment with dupilumab has also been associated with
reduction in anxiety and depression associated with AD. In a 16week trial by Cork et al, patients on dupilumab had improved
anxiety and depression (Hospital Anxiety and Depression
scale) and quality of life (Dermatology Life Quality Index) when
compared to placebo. The effect was seen by week 2 and was
maintained through week 16 (P< .0001).50 At week 16, patients
treated with dupilumab reported improvement over the control
in itch and sleep (P< .0001).50 In general, dupilumab is the most
effective immunomodulating therapy available for treating
moderate to severe symptoms of AD. However, the treatment
of emotional and psychosocial factors linked with moderate
to severe AD remains challenging, and an interdisciplinary
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TABLE 1.
Treatment Options for Atopic Dermatitis
Treatment options for mild AD

Basic skin care
(trigger avoidance, emollient use)

Treatment options for moderate AD

Treatment options for severe AD

Topical Corticosteroids

Phototherapy

Topical Calcineurin inhibitors

dupilumab†

Topical Crisabarole

Methotrexate, cyclosporine‡

--

Systemic corticosteroids§

*

Psychosocial evaluation to determine QoL impact of AD on patient and parents.#
Indicated for patients >2 years of age with mild-moderate AD.
Indicated for patients >6 years of age with moderate-severe AD.
Not FDA indicated, but used off-label for patients who have not adequately responded to first-line therapies.
§
Not recommended for control of AD, especially in children.
#
Sleep, anxiety, depression, suicidal ideation, learning difficulties, changes in interpersonal relationships, body image, and physical intimacy have all been seen in patients with atopic dermatitis.
*
†
‡

therapeutic approach is essential for treating the disease in a
holistic fashion. Table 1 contains a summary of the different
treatment modalities available for atopic dermatitis by symptom
severity.
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ABSTRACT
Background: To further explore clinical trial results indicating increasing doses of botulinum toxin A prolong duration of effect, a
2-stage, phase 2, randomized, double-blind study investigated the duration of effect and safety of incobotulinumtoxinA (INCO; Xeomin®,
Bocouture®) doses higher than the US Food and Drug Administration-approved 20 units (U) for glabellar frown lines (GFL). The stage 1
primary efficacy and safety results were reported previously. Here, we report the results of the final analysis (stage 1 and 2), including
primary and secondary efficacy and safety endpoints.
Methods: A total of 241 subjects with moderate-to-severe GFL were randomized to receive a single treatment with 20 (N=61), 50
(N=60), 75 (N=61), or 100U (N=59) INCO. The primary efficacy endpoint was duration of ≥ 1-point improvement from baseline assessed
by investigator at maximum frown on the Facial Wrinkle Scale.
Results: The median duration of effect was 175 days for the 20U group (95% CI 142, 185), 185 days for the 50U group (95% CI 182,
205), 210 days for the 75U group (95% CI 182, 217), and 215 days for the 100U group (95% CI 183, 237). The incidence of treatmentrelated adverse events was low across all doses and there were no treatment-related serious adverse events.
Conclusions: These results demonstrate that all INCO doses were well tolerated, consistent with the known safety profile of 20U, and
increasing dose prolongs the duration of effect for GFL.

Do Not Copy
Penalties Apply

J Drugs Dermatol. 2021;20(10):1052-1060. doi:10.36849/JDD.6377

INTRODUCTION

I

ncobotulinumtoxinA (INCO; Xeomin®, Bocouture®; Merz
Pharmaceuticals GmbH, Frankfurt am Main, Germany) is
approved in the United States and worldwide markets for
treating glabellar frown lines (GFL) at a dose of 20 units (U) and
in the European Union at a dose of 20–30 U. Phase 3 studies
that used 20U of INCO demonstrated the duration of effect lasts
for at least 4 months.1–3
There is an increasing demand for a longer duration of effect
from botulinum toxin A (BoNT/A) products. INCO is unique
among commercially available products in that it does not
contain unnecessary bacterial proteins,4–6 which may reduce
immunogenicity.7,8,9 The manufacturing process, which includes
a 2-step chromatographic purification procedure, yields only
the active 150kDa molecule, giving INCO the lowest protein

load of available BoNT/A formulations, which is a consideration
with overall increasing doses used in aesthetics.7,10–14
A randomized, double-blind, investigator-initiated study
showed a strong dose-response relationship with doses of 20,
60, and 100U INCO exhibiting a median duration of effect of
120, 180, and 270 days, respectively.15 Adverse events (AEs)
with the higher doses were mild and consistent with the known
safety profile of 20U INCO.
A 2-stage dose-ranging phase 2 trial was conducted to assess
the safety and duration of escalating INCO doses (20, 50, 75U in
stage 1 and 20 and 100U in stage 2) for up to 360 days. The stage
1 primary efficacy and safety results were reported previously.16
Here, we report the results for the full cohort, including the
primary and secondary endpoints for efficacy and safety.
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MATERIALS AND METHODS
This was a prospective, randomized, double-blind, doseranging, phase 2 clinical study conducted across 4 sites in
Germany and 5 in the USA (ClinicalTrials.gov identification
number: NCT03806933; EudraCT identification number 2018002743-28). The study was conducted in compliance with the
Declaration of Helsinki and Good Clinical Practice principles. All
subjects provided written informed consent prior to beginning
any study-related procedures.
The subjects were followed from treatment until return to
baseline GFL wrinkle severity as determined by a blinded
investigator assessment at maximum frown on the Facial
Wrinkle Scale (FWS), a widely-used, 4-point, standardized,
assessment scale for glabellar line severity (0=no muscle action
at all, 1=some even slight muscle action possible, 2=moderately
strong muscle action possible, 3=strong muscle action possible
that may cause local pallor). Subjects were required to remain
in the study for at least 180 days and no longer than 360 days,
depending on return to baseline wrinkle severity. This was
defined as the main period of the study.
Subjects
Male and female subjects (≥18 years of age) with moderate to
severe GFL (FWS score of 2–3) according to both subject and
investigator assessment at maximum frown were eligible for
this study. Key exclusion criteria included: treatment with BoNT
(any serotype) in the facial area, any facial cosmetic procedure
in the glabella area, or any biodegradable filler in the glabella
within past 12 months; any previous insertion of permanent
material in the glabella area; and planned cosmetic treatment of
the face during the study period.

M. Kerscher, S. Fabi, T. Fischer, et al

Secondary Efficacy Endpoints
Secondary efficacy endpoints included:
• The duration of effect of a FWS score as rated by investigator
of none (0) or mild (1) at maximum frown from treatment
until return to a score of moderate (2) or severe (3).
• The duration of effect of a ≥2-point improvement as rated by
investigator from baseline at maximum frown on the FWS.
• The percentage of subjects rated by investigator and the
percentage of subjects rated by themselves as none (0) or
mild (1) at maximum frown on FWS at day 180.
• The percentage of subjects rated by investigator and the
percentage of subjects rated by themselves as at least 1-point
improvement from baseline at maximum frown on FWS at
day 180.
In addition, the percentage of subjects fulfilling the above effect
definitions at day 30, 60, 90, 120, and 150 were analyzed as other
efficacy variables, as well as the percentage of subjects rated
by themselves as improved or better on the Global Aesthetic
Improvement Scale (GAIS) from day 30 to 180.
Primary Safety Endpoints
Primary safety endpoints included the occurrence of treatmentemergent AEs (TEAEs), treatment-emergent serious AEs
(TESAEs), treatment-emergent AEs of special interest (TEAESI),
related TEAEs, and related TESAEs by dose group. TEAE was
defined as an AE that began or worsened on or after the date of
the first administration of treatment.
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Treatment
The treatment procedures, which were identical in stage 1 and
stage 2, were previously described.16 Briefly, subjects received
a single GFL treatment on day 1, with an optional follow-up
treatment (20U INCO) for subjects who had completed the
main period of the study. In stage 1, subjects were randomized
1:2:2 to receive 20, 50, or 75U INCO. In stage 2, subjects were
randomized 1:2 to receive 20 or 100U INCO. Subjects did not
cross over from stage 1 to stage 2. Before injection, INCO was
reconstituted with unpreserved, sterile 0.9% saline solution.
To maintain blinded status, the injection volume was constant
across all dose groups. A total injection volume of 0.25 ml
was used in blinded syringes. Investigators administered the
injections with a 30 G or 32 G needle in equal aliquots of 0.05
mL into each of 5 injection sites of the procerus and corrugator
muscles.
Primary Efficacy Endpoint
The primary efficacy endpoint was duration of ≥1-point
improvement from baseline on FWS as assessed by investigator
at maximum frown.

Statistical Analysis
Efficacy analyses were conducted on the full analysis set (FAS,
all randomized subjects) and safety analyses on the safety evaluation set (SES, all treated subjects) using SAS® version 9.4 (Cary,
NC, USA).
Primary and secondary duration of effect variables were analyzed by Kaplan-Meier curves per dose group and the respective
medians of times with 2-sided 95% confidence intervals (CIs).
Cox proportional hazard regression models with factors dose
group, study site, and baseline investigator-assessed FWS score
at maximum frown were performed for exploratory purposes.
For binary efficacy variables and safety endpoints, descriptive
analyses were conducted.
Determination of Sample Size
To detect AEs with an incidence rate of 3% at least once per dose
group with a probability of approximately 80%, a sample size of
53 subjects per group was necessary. Assuming an exponential
distribution, a median duration of effect of 3 months and a
censoring rate of 5%, a minimum of 55 subjects per group were
needed to obtain a precision of 1.1 months with 80% probability
and a precision of 1.5 months with 90% probability when
estimating median duration of effect. In total, 60 subjects per
dose group were deemed necessary.
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RESULTS
Participants
A total of 241 subjects were randomized to receive either 20U
(stage 1:N=30; stage 2:N=31), 50U (stage 1:N=60), 75U (stage 1:
N=61), or 100U (stage 2:N=59) INCO (Table 1). In total, 229

(95.0%) of the 241 randomized subjects completed the study. No
subjects discontinued due to AEs or lack of efficacy (Figure 1). All
241 randomized subjects were included in the SES and the FAS.

TABLE 1.
Baseline Characteristics of Study Participants (randomized subjects/full analysis set)
INCO 20U*
N = 61
Gender (n [%])

Total
N = 241

8 (13.1)

9 (15.0)

7 (11.5)

9 (15.3)

33 (13.7)

53 (86.9)

51 (85.0)

54 (88.5)

50 (84.7)

208 (86.3)
49.4 (11.81)

52.0 (11.43)

46.9 (10.27)

49.2 (13.75)

49.4 (11.19)

Median

54.0

45.5

49.0

51.0

50.0

Min, max

25, 74

27, 76

22, 74

25, 72

22, 76

3 (4.9)

9 (15.0)

3 (4.9)

13 (22.0)

28 (11.6)

Not Hispanic or Latino

58 (95.1)

51 (85.0)

58 (95.1)

46 (78.0)

213 (88.4)

White

56 (91.8)

59 (98.3)

59 (96.7)

54 (91.5)

228 (94.6)

Black or African American

4 (6.6)

0

1 (1.6)

3 (5.1)

8 (3.3)

0

1 (1.7)

1 (1.6)

0

2 (0.8)

American Indian or Alaska Native

1 (1.6)

1 (1.7)

1 (1.6)

2 (3.4)

5 (2.1)

Native Hawaiian or Other Pacific Islander

1 (1.6)

0

0

0

1 (0.4)

8 (13.1)

9 (15.0)

9 (14.8)

8 (13.6)

34 (14.1)

52 (85.2)

51 (86.4)

207 (85.9)

Asian

Baseline FWS†
(n [%])

INCO 100U*
N = 59

Male

Hispanic or Latino

Race (n [%])

INCO 75U
N = 61

Female
Mean (SD)

Age (years)

INCO 50U
N = 60

Moderate (2)
Severe (3)

Do Not Copy
Penalties Apply
53 (86.9)

51 (85.0)

Abbreviations: FWS, Facial Wrinkle Scale; SD, standard deviation. *One subject randomized to the 100U group was treated with 20U. †As assessed by investigator at
maximum frown.

FIGURE 1. Subject disposition.

*
†
ǂ

Three subjects were re-screened once, resulting in a total of 259 screenings. One subject was a screening failure while the other two subjects were randomized after second screening.
One subject (Stage 2) was randomized to 100U but was treated with 20U.
There were two discontinuations related to the COVID-19 pandemic (one subject in the 20U group and one in the 100U group).
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FIGURE 2. Investigator-assessed duration of effect for 20, 50, 75, and 100U INCO dose groups.

Effect defined by ≥1-point improvement from baseline severity at maximum frown on the Facial Wrinkle Scale. Kaplan-Meier plot, FAS. Final results for 20U (N=61), 50U (N=60), 75U (N=61), and 100U
(N=59) groups. Numbers in legend denote median time to return to baseline severity and 95 % confidence interval.
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Primary Efficacy Endpoint
Duration of effect as assessed by the primary efficacy variable
increased with increasing dose of INCO (for Kaplan-Meier curves,
see Figure 2). The median duration of ≥1 point improvement
from baseline was 175 days (25 weeks) for the 20U group, 185
days (26 weeks) for the 50U group, 210 days (30 weeks) for the
75U group, and 215 days (31 weeks) for the 100U group (see
Table 2 for median durations with 95% CIs).
Pairwise comparisons of dose groups based on hazard ratios
(HRs) from Cox proportional hazard regression performed
over the entire 360-day follow-up period indicated significantly
longer duration of effect for 100U vs 20U INCO (HR=0.56 [95%
CI 0.38, 0.83]; P=0.0035) and for 100U vs 50U (HR=0.55 [95% CI
0.37, 0.81]; P=0.0023) despite the study not being powered for

groups.
Secondary and Other Efficacy Endpoints
The median duration of an effect defined as FWS score of none
(0) or mild (1) at maximum frown and as 2-point improvement
on the FWS for each INCO dose group is shown in Table 2. In
line with the primary efficacy variable, both secondary duration
of effect variables consistently increased with increasing dose.
For the response rate defined as ≥ 1 point improvement as
determined by the investigator (Figure 3, top) and subject
(Figure 3, bottom), there was a clear dose-response relationship
across INCO dose groups with increasing doses resulting in a
greater percentage of responders over time for higher doses.

TABLE 2.
Duration of Effect Across INCO Dose Groups
Primary efficacy variable

INCO 20U

INCO 50U

INCO 75U

INCO 100U

Time to return to baseline severity
Median in days [95% CI]

175
[142; 185]

185
[182; 205]

210
[182; 217]

215
[183; 237]

Secondary duration of effect variables

INCO 20U

INCO 50U

INCO 75U

INCO 100U

Duration of effect – “none or mild”
Median in days [95% CI]

113
[91; 134]

121
[113; 149]

129
[122; 157]

148
[125; 173]

Duration of effect – 2-point improvement
Median in days [95% CI]

96
[90; 118]

118
[91; 127]

122
[119; 127]

145
[120; 149]
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FIGURE 3. Response rate ≥ 1-point improvement from baseline on the Facial Wrinkle Scale at maximum frown as assessed by investigator and by
subject over time.

For the response rates defined as “none or mild” as determined
by the investigator (Figure 4, top) and the subject (Figure 4,
bottom), there was a dose-response relationship with higher
response rates with increasing INCO dose. The 75U group was
comparable to 100U at some of the timepoints. High response

rates were reached in all four dose groups after treatment even
though most subjects (85.0%-86.9% per dose group) had a
baseline FWS score of “severe” (Table 1) and thus needed at
least a 2-point improvement (from a score of 2 or 3 to 0 or 1) to
reach this response criterion.
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FIGURE 4. Response rate “none or mild” on the Facial Wrinkle Scale at maximum frown as assessed by investigator and by subject over time.
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FIGURE 5. Response rates of subjects rating themselves improved or better on Global Aesthetic Improvement Scale.*

*
Percentage of subjects rating themselves with a score of 1 or greater on Global Aesthetic Improvement Scale (-3 = very much worse, -2 = much worse, -1 = worse, 0 = no change, 1 = improved, 2 =
much improved, 3 = very much improved).

FIGURE 6. Subjects treated with (a) 50U, (b) 75U, and (c) 100U of INCO. Subjects are shown at baseline, day 30, day 180, day 240, and day of return
to baseline.
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TABLE 3.
Incidence of Treatment-Emergent Adverse Events by Dose Group Over the Entire Main Period of up to 360 Days (SES)
Stage 1 and 2

Main Period (up to 360 Days)

Adverse event

INCO 20U
(N=62b)

INCO 50U
(N=60)

INCO 75U
(N=61)

INCO 100U
(N=58b)

Any TEAE (n [%])

--

23 (37.1)

23 (38.3)

26 (42.6)

22 (37.9)

Any TESAE

--

0

0

0

1(1.7)a

Dose Group

Related TESAE (n [%])
TEAEs with incidence rate
≥ 5% (n [%])

--

0

0

0

0

Nasopharyngitis:
Headache:

11 (17.7)
6 (9.7)

6 (10.0)
6 (10.0)

10 (16.4)
1 (1.6)

8 (13.8)
4 (6.9)

--

7 (11.3)

6 (10)

8 (13.1)

7 (12.1)

Eyelid ptosis:
Constipation:

0
1 (1.6)

0
0

2 (3.3)
0

2 (3.4)
0

Related TEAEs (n [%])
TEAESI (n [%])

One subject in the 100U group developed appendicitis that the investigator determined was not related to treatment.
One subject randomized to the 100U group was treated with 20U.
Abbreviations: TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event; TEAESI, treatment-emergent adverse event of special
interest.

a

b

TABLE 4.
Median Duration of Effect in the Treatment of GFL With Higher Doses1
INCO
Dose
N
Study type
Median (95% CI)
duration of effect, days

ABO

ONA

DAXI

50U

75U

100U

120U

40U

60U

80U

40U

40U

60

61

59

30

50

49

52

39

201

204

Ph 2

Ph 2

Ph 2

IIS

Ph 1b

Ph 1b

Ph 1b

Ph 2

Ph 3

Ph 3

185
(182–205)

210
(182–217)

215
(183–237)

150†
(120–180)

168.7ǂ*

168.7ǂ*

168ǂ*

165.2*
(137.2–172.9)

168.7*
(168–175)

168.7*
(168–172.2)
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40U

Median duration of ≥1-point improvement from baseline.
Return to baseline severity of Grade 2 or 3.
Assessments by investigator at maximum frown on a 4-point scale (INCO, ONA:Facial Wrinkle Scale; ABO:Glabellar Line Severity Score; DAXI:IGA-FWS. Median (95% CI) was
based on Kaplan–Meier method.
*
Reported duration of effect in weeks.19,21,22
ǂ
95% CI not provided.
ABO, abobotulinumtoxinA; CI, confidence interval; DAXI, daxibotulinumtoxinA; IIS, Investigator-Initiated Study; INCO, incobotulinumtoxinA; ONA, onabotulinumtoxinA; Ph,
Phase.
Direct study comparisons cannot be made, as studies differ in several aspects.
1
†

The percentage of subjects rating themselves as improved or
better on the GAIS was 95% or greater across all dose groups at
days 30 and 60 (Figure 5). Over time, the percentage of subjects
in the higher dose groups who rated themselves as improved
or better was greater than that of the lower dose groups with
a clear dose-response relationship evident at day 180. Subjects
treated with 50, 75, and 100U INCO are shown at baseline,
days 30, 180, and 240, and at visit when return to baseline was
observed in Figure 6.

The incidence of treatment-related adverse events was low
across all doses (20U:7[11.3%], 50U:6[10.0%], 75U:8[13.1%], and
100U:7[12.1%]) (Table 3). All treatment-related TEAEs were mild
to moderate in intensity. No treatment related serious TEAEs
were reported. Only five subjects (2.1%) reported TEAESIs:
eyelid ptosis (4[1.7%], all related to treatment with duration
ranging from 44–108 days); and constipation (1[0.4%], unrelated
to treatment).

Primary Safety Endpoints
The incidence of TEAEs over the main period was 23 (37.1%) for
the 20U group (N=62), 23 (38.3%) for the 50U group (N=60), 26
(42.6%) for the 75U group (N=61), and 22 (37.9%) for the 100U
group (N=58) (Table 3). The TEAEs with incidences rate ≥ 5%
were nasopharyngitis (14.5%) and headache (7.1%). Only one
serious TEAE was reported (an appendicitis in the 100U group
that the investigator determined was not related to treatment).
No new or unexpected adverse events were observed.

These results demonstrate a clear INCO dose effect of at least
6 months duration for the majority of GFL subjects as assessed
by ≥1-point improvement from baseline severity at maximum
frown on the FWS. There was a consistent prolongation in the
median duration of effect with increasing doses. For the primary
endpoint, effect was observed in all dose groups up to day 90
and a strong dose effect became apparent thereafter. From day
120 there was a clear differentiation in duration between 20U,
50U and the two higher dose groups. After day 180, the best

DISCUSSION
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efficacy results were seen in the 100U group. Sustained efficacy
at the 20U labeled INCO dose was also notable, including a
median duration of effect for none or mild of 113 days.
Preclinical studies have demonstrated that increased INCO
doses result in more BoNT binding to motor endplates, allowing
more light chain molecules to reach the cytosol of the neuron.17
It takes longer to degrade additional light chain molecules, and
hence, the duration of effect is prolonged. Clinical studies with
increased doses of other BoNT products have demonstrated the
same effect for treatment of GFL (Table 4).18–22
The duration of effect of INCO achieved in this study is especially
notable because a large proportion of subjects (85.9%) were
rated as severe by the investigator on the FWS at maximum
frown at baseline. For secondary variables assessing duration
of effect and response rates for effect defined by a score of
none or mild, these subjects had to achieve at least a 2-point
improvement, indicating that a greater duration of effect with
INCO can be achieved even in these difficult to treat patients.
The large proportion of severe subjects makes it difficult to
compare these results to other trials involving large doses of
BoNT/A products because these typically have included much
lower proportions of subjects with severe GFL (31%–53%) per
treatment group.18–20

M. Kerscher, S. Fabi, T. Fischer, et al

Europe), and abobotulinumtoxinA (Dysport®/Azzalure®, Ipsen
Pharma, Wrexham, UK) contain complexing proteins and/
or denatured BoNT protein that may induce the production
of neutralizing antibodies that can lead to a decreased effect
over time or treatment non-response.10,24 DaxibotulinumtoxinA
(Revance Therapeutics, Inc., Nashville, TN, USA), which contains
a virally-derived protein transduction domain (PTD), has been
shown to induce detectable antibody titers in monkeys, but no
real-world evidence in humans is available at this time.25,26
There is also an increasing desire from clinicians for more
flexibility in BoNT dosing and intervals between treatments.27
These results support an increased flexibility with INCO (eg, a
lower dose more often or a higher dose less often) to achieve
different patient needs and preferences, which are paramount
in determining treatment approach.
Limitations of the study include the large proportion of subjects
with severe grade GFL, which may not be representative of
a clinician's patient population. Additionally, although this
phase 2 study was not designed for confirmatory comparisons
between dose groups, the Kaplan-Meier plot (Figure 2) revealed
clear differences in duration of effect between all pairs of dose
groups when looking at different time intervals between day
90 and day 300. Few subjects in any dose group returned to
baseline severity by day 90 (month 3), and nearly all subjects
had returned to baseline by day 300 (month 10). Interpretation
of results should focus on overall trends in the Kaplan-Meier
plot, which clearly shows that time to return to baseline severity
increases with increasing the INCO dose. While a clear doseresponse was demonstrated in our study, the dilution ratio may
also play a role when it comes to duration of effect; however,
further research would be required to confirm the role that the
amount of diluent/injection volume plays.

Do Not Copy
Penalties Apply

In pairwise comparison of INCO dose groups, the increase
in dose may not have been large enough to induce a
statistically significant difference in duration of effect since
the pharmacodynamics of BoNT/A are not dose-proportional.
Differences in median time to return to baseline between dose
groups might also be limited due to the predefined interval
period between visits. Return to baseline could only be recorded
at visits, which were performed every 30 days according to the
clinical study protocol.
The safety analysis results were in line with the previous stage
1 findings that doses of INCO greater than 20U do not pose
an increased risk of AEs and are as safe as 20U. Notably, the
incidence of eyelid ptosis (N=4) in the total SES (N=241) was
1.7% (20U:0[0%], 50U:0[0%], 75U:2[3.3%], and 100U:2[3.4%]).
The ptosis incidence was low and both the incidence and
duration (44–108 days) were within the range for the approved
20U dose and comparable to other BoNT/A products.
The use of higher doses in aesthetic treatment is becoming more
common. These results support the safety of using INCO in such
an approach (eg, for large areas that require multiple injections
up to 75 or 100U INCO, such as the full face), particularly
in the context of the potentially lower immunogenicity of
INCO.4–9 OnabotulinumtoxinA (Botox®/Vistabel®, Allergan Inc.),
prabotulinumtoxinA (Nabota®, Daewong Therapeutics, Korea/
Jeuveau®, Evolus Inc., USA/Nuceiva®, Evolus Inc., Canada,

CONCLUSION
These results clearly demonstrate that doses of INCO up to 100U
are well tolerated, consistent with the known safety profile of a
20U dose, and increasing doses of INCO prolong the duration
of effect for GFL.
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study 1 and 30% vs 17%, respectively, in study 2 (P<0.001 in both studies)1,4†
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potential risk and should use adequate birth-control measures when ARAZLO Lotion
is used. A negative result for pregnancy should be obtained within 2 weeks prior to
ARAZLO Lotion therapy, and therapy begun during a menstrual period. If the patient
becomes pregnant while using ARAZLO Lotion, treatment should be discontinued.
Skin Irritation Patients using ARAZLO Lotion may experience application site pain,
dryness, exfoliation, erythema, and pruritus. Depending upon severity, adjust or
interrupt dosing as needed, increasing or resuming treatment as tolerated. Avoid
application of ARAZLO Lotion to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Minimize unprotected exposure to
ultraviolet light, including sunlight, sunlamps and tanning beds, during the use of

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

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

ARAZLO™ (tazarotene) Lotion, 0.045%

For topical use
Initial U.S. Approval: 1997
INDICATIONS AND USAGE
ARAZLO™ (tazarotene) Lotion, 0.045% is indicated for the topical treatment of acne vulgaris in patients 9 years of age and older.
CONTRAINDICATIONS
ARAZLO is contraindicated in pregnancy. ARAZLO may cause fetal harm when administered to a pregnant patient [see Warnings
and Precautions, Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Toxicity Based on data from animal reproduction studies, retinoid pharmacology and the potential for systemic
absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is contraindicated during pregnancy.
Safety in pregnant patients has not been established. The potential risk to the fetus outweighs the potential benefit to the
mother; therefore, discontinue ARAZLO as soon as pregnancy is recognized.
Tazarotene elicits malformations and developmental effects associated with retinoids after topical and oral administration to
pregnant rats and rabbits during organogenesis. However, limited case reports of pregnancy in females enrolled in clinical trials
for ARAZLO have not reported a clear association with tazarotene and major birth defects or miscarriage risk [see
Contraindications, Use in Specific Populations].
Systemic exposure to tazarotenic acid is dependent upon the extent of the body surface area treated. In patients treated topically
over sufficient body surface area, exposure could be in the same order of magnitude as in orally treated animals. Tazarotene is a
teratogenic substance in animals, and it is not known what level of exposure is required for teratogenicity in humans.
Advise pregnant patients of the potential risk to a fetus. Obtain a pregnancy test within 2 weeks prior to ARAZLO therapy. Initiate
ARAZLO therapy during a menstrual period. Advise patients of childbearing potential to use effective contraception during
treatment with ARAZLO [see Dosage and Administration in full Prescribing Information, Use in Specific Populations].
Skin Irritation Patients using ARAZLO may experience application site pain, dryness, exfoliation, erythema, and pruritus.
Depending upon severity of these adverse reactions, instruct patients to use a moisturizer, reduce the frequency of the
application of ARAZLO, or discontinue use. Therapy can be resumed, or the frequency of application can be increased, as the
patient becomes able to tolerate treatment.
Avoid use of concomitant medications and cosmetics that have a strong drying effect. It is recommended to postpone treatment
with ARAZLO until the drying effects of these products subside.
Avoid application of ARAZLO to eczematous or sunburned skin.
Photosensitivity and Risk for Sunburn Because of heightened burning susceptibility, minimize unprotected exposure to
ultraviolet light including sunlight and sunlamps during the use of ARAZLO. Warn patients who normally experience high levels
of sun exposure and those with inherent sensitivity to sun to exercise caution. Use sunscreen products and protective clothing
over treated areas when sun exposure cannot be avoided. Patients with sunburn should be advised not to use ARAZLO
until fully recovered.
ARAZLO should be administered with caution if the patient is taking drugs known to be photosensitizers (e.g., thiazides,
tetracyclines, fluoroquinolones, phenothiazines, sulfonamides) because of the increased possibility of
augmented photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using ARAZLO.
ADVERSE REACTIONS
The following serious adverse reactions are discussed in more detail in other sections:
• Embryofetal toxicity [see Warnings and Precautions]
• Photosensitivity and Risk of Sunburn [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.
In 2 multicenter, randomized, double-blind, vehicle-controlled clinical trials, subjects age 9 years and older applied ARAZLO or
vehicle once daily for 12 weeks. The majority of subjects were White (74%) and female (66%). Approximately 22% were Hispanic/
Latino and 42% were younger than 18 years of age, fourteen of 779 subjects (1.8%) treated with ARAZLO were between 9 years to
less than 12 years of age. Adverse reactions reported by ≥1% of subjects treated with ARAZLO and more frequently than subjects
treated with vehicle are summarized in Table 1. Most adverse reactions were mild to moderate in severity. Severe adverse
reactions represented 1.3% of the subjects treated. Overall, 2.4% (19/779) of subjects discontinued ARAZLO because of
local skin reactions.
Table 1: Adverse Reactions Reported by ≥1% of the ARAZLO Group and More Frequently than the Vehicle Group
Adverse Reactions N (%)
ARAZLO Lotion N=779
Vehicle N=791
1
41 (5)
2 (<1)
Application site pain
Application site dryness
30 (4)
1 (<1)
Application site exfoliation
16 (2)
0 (0)
Application site erythema
15 (2)
0 (0)
Application site pruritus
10 (1)
0 (0)
1
Application site pain defined as application site stinging, burning, or pain
Skin irritation was evaluated by active assessment of erythema, scaling, itching, burning and stinging, with grades for none,
mild, moderate, or severe. The maximum severity generally peaked at Week 2 of therapy and decreased thereafter. The
percentage of subjects with these signs and symptoms at any post-baseline visit are summarized in Table 2.
Table 2: Incidence of Local Cutaneous Irritation at any Post-Baseline Visit
ARAZLO Lotion
Vehicle Lotion
N=774
N=789
Mild/Moderate/Severe
Mild/Moderate/Severe
Erythema
49%
38%
Scaling
51%
23%
Itching
29%
14%
Burning
30%
6%
Stinging
22%
5%
DRUG INTERACTIONS
No formal drug-drug interaction studies were conducted with ARAZLO.
Concomitant use with oxidizing agents, as benzoyl peroxide, may cause degradation of tazarotene and may reduce the clinical
efficacy of tazarotene.
In a trial of 27 healthy female subjects, between the ages of 20–55 years, receiving a combination oral contraceptive tablet
containing 1 mg norethindrone and 35 mcg ethinyl estradiol, the concomitant use of tazarotene administered as 1.1 mg orally
(mean ± SD Cmax and AUC0-24 of tazarotenic acid were 28.9 ± 9.4 ng/mL and 120.6 ± 28.5 ng•hr/mL, respectively) did not affect the
pharmacokinetics of norethindrone and ethinyl estradiol over a complete cycle.
The impact of tazarotene on the pharmacokinetics of progestin only oral contraceptives (i.e., minipills) has not been evaluated.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary ARAZLO is contraindicated in pregnancy.
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There are no available data on ARAZLO use in pregnant patients to inform a drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Based on data from animal reproduction studies, retinoid pharmacology, and
the potential for systemic absorption, ARAZLO may cause fetal harm when administered to a pregnant patient and is
contraindicated during pregnancy. The potential risk to the fetus outweighs the potential benefit to the mother; therefore,
ARAZLO should be discontinued as soon as pregnancy is recognized.
In animal reproduction studies with pregnant rats, reduced fetal body weights and reduced skeletal ossification were observed
after topical administration of a tazarotene gel formulation during the period of organogenesis at a dose equivalent to the
maximum recommended human dose (MRHD) (based on AUC comparison). In animal reproduction studies with pregnant
rabbits, single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart anomalies were
observed after topical administration of a tazarotene gel formulation at 15 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal toxicity, developmental delays, and/or
behavioral delays were observed after oral administration of tazarotene during the period of organogenesis at doses 1 and 30
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased litter size, decreased numbers of live
fetuses, decreased fetal body weights, and increased malformations were observed after oral administration of tazarotene prior
to mating through early gestation at doses 6 times the MRHD (based on AUC comparison) (see Data).
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies
have a background risk of major birth defects, loss, and other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data Animal Data In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene)
was topically administered to pregnant rats during gestation days 6 through 17. Reduced fetal body weights and reduced skeletal
ossification occurred at this dose (equivalent to the MRHD based on AUC comparison). In an embryofetal development study in
rabbits, a tazarotene gel formulation, 0.5% (0.25 mg/kg/day tazarotene) was topically administered to pregnant rabbits during
gestation days 6 through 18. Single incidences of known retinoid malformations, including spina bifida, hydrocephaly, and heart
anomalies were noted at this dose (15 times the MRHD based on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats; malformations and post-implantation
loss were observed in rats and rabbits at doses producing 1 and 30 times, respectively, the MRHD (based on AUC comparison).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before mating through gestation day 7, classic
developmental effects of retinoids including decreased number of implantation sites, decreased litter size, decreased numbers
of live fetuses, and decreased fetal body weights were observed at this dose (6 times the MRHD based on AUC comparison). A
low incidence of retinoid-related malformations was observed at this dose.
In a pre- and postnatal development toxicity study, topical administration of a tazarotene gel formulation (0.125 mg/kg/day) to
pregnant female rats from gestation day 16 through lactation day 20 reduced pup survival, but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug exposure in the rat at this dose would be
equivalent to the MRHD (based on AUC comparison).
Lactation
Risk Summary There are no data on the presence of tazarotene or its metabolites in human milk, the effects on the breastfed
infant, or the effects on milk production. After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk. The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for ARAZLO and any potential adverse effects on the breastfed child from ARAZLO.
Clinical Considerations To minimize potential exposure to the breastfed infant via breast milk, use ARAZLO for the shortest
duration possible while breastfeeding. Advise breastfeeding patients not to apply ARAZLO directly to the nipple and areola to
prevent direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing Pregnancy testing is recommended for patients of childbearing potential within 2 weeks prior to initiating
ARAZLO therapy which should begin during a menstrual period.
Contraception Advise patients of childbearing potential to use effective contraception during treatment with ARAZLO.
Pediatric Use Safety and effectiveness of ARAZLO for the topical treatment of acne vulgaris have been established in pediatric
patients age 9 years and older based on evidence from two multicenter, randomized, double-blind, parallel-group,
vehicle-controlled, 12-week clinical trials and an open-label pharmacokinetic study. A total of 300 pediatric subjects aged 9 to
less than 17 years received ARAZLO in the clinical studies [see Clinical Pharmacology and Clinical Studies in full
Prescribing Information].
The safety and effectiveness of ARAZLO in pediatric patients below the age of 9 years have not been established.
Geriatric Use Clinical trials of ARAZLO did not include sufficient numbers of subjects age 65 years and older to determine whether
they respond differently from younger subjects.
OVERDOSAGE
Oral ingestion of the drug may lead to the same adverse effects as those associated with excessive oral intake of Vitamin A
(hypervitaminosis A) or other retinoids. If oral ingestion occurs, monitor the patient closely and administer appropriate
supportive measures, as necessary.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility A long-term study of tazarotene following oral administration of 0.025,
0.050, and 0.125 mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on pharmacokinetic data from a
shorter-term study in rats, the highest dose of 0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent
to the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel formulation in mice terminated at 88 weeks
showed that dose levels of 0.05, 0.125, 0.25, and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle control animals. Tazarotenic acid systemic
exposures at the highest dose was 7 times the MRHD (based on AUC comparison).
Tazarotene was non-mutagenic in the Ames assay and did not produce structural chromosomal aberrations in human
lymphocytes. Tazarotene was non-mutagenic in CHO/HGPRT mammalian cell forward gene mutation assay and was
non-clastogenic in an in vivo mouse micronucleus test.
No impairment of fertility occurred in rats when male animals were treated for 70 days prior to mating and female animals were
treated for 14 days prior to mating and continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic drug exposure in the rat at the highest dose
was equivalent to the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for 70 days prior to mating with oral doses
of tazarotene up to 1 mg/kg/day which produced a systemic exposure 4 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated for 15 days prior to mating and continuing
through gestation day 7 with oral doses of tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the
number of estrous stages and an increase in developmental effects at that dose which produced a systemic exposure 6 times the
MRHD (based on AUC comparison).
Distributed by:
Bausch Health US, LLC
Bridgewater, NJ 08807 USA
Manufactured by:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Number: 6,517,847
ARAZLO is a trademark of Bausch Health Companies Inc. or its affiliates.
© 2020 Bausch Health Companies Inc. or its affiliates
Based on 9701200 12/2019
ARZ.0106.USA.20
Issued: 07/2020
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Biological Therapy Interruption and Re-Treatment
in Chronic Plaque Psoriasis
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ABSTRACT
While biological treatments for chronic plaque psoriasis should be administered continuously to maximize and maintain efficacy,
interruptions in therapy may be necessary for a number of reasons. We reviewed the evidence from clinical trials on efficacy, safety and
immunogenicity in clinical trials for approved biologic agents for chronic plaque psoriasis. A systematic search of three major medical
databases was performed and a total of 35 articles were included into the analysis, including 13 controlled trials. Trials assessing
continuous therapy against dosing as-needed therapy (including infliximab, etanercept and secukinumab) have demonstrated superior
efficacy for continuous regimes. However, randomized withdrawal trials for etanercept, adalimumab, ixekizumab, brodalumab,
guselkumab, risankizumab and tildrakizumab, showed no significant impact on skin clearance rates in patients who are interrupted
once and then re-treated. With the possible exception of infliximab, temporary interruption in biologic therapy appears to be safe and
most agents will regain efficacy after re-introduction.
J Drugs Dermatol. 2021;20(10):1063-1071. doi:10.36849/JDD.5716

INTRODUCTION

U

August 26, 2020. We combined the terms “psoriasis”
Do Not toCopy
with “infliximab, adalimumab, etanercept, certolizumab,
Penaltiesustekinumab,
Apply secukinumab, ixekizumab, brodalumab,

nderstanding of the immunologic basis of chronic
plaque psoriasis has led to the development of several
classes of biological agents, primarily monoclonal
antibodies, including inhibitors of tumor necrosis factor
(TNF), interleukin-12/23 (IL-12/23), interleukin-17 (IL-17), and
interleukin-23 (IL-23).

Studies have explored alternate dosing regimens to improve
adherence, however continuous therapy appears to be superior
in efficacy compared to as-needed treatment for several
agents.1-5 Nevertheless, temporary treatment interruption
may occur in clinical practice for a number of reasons, such
as elective surgery, hospitalization, illness such as COVID-19,
pregnancy and breastfeeding, live vaccination, travel, and
financial considerations. Conversely, some patients who have
achieved and maintained skin clearance may request a trial off
therapy. However, there are some concerns that interrupting
biologic therapy may result in a subsequent diminished
response and/or development of anti-drug antibodies. We
reviewed the efficacy, safety and immunogenicity data of
interrupted biologic therapy in clinical trials.

MATERIALS AND METHODS
A systematic review was performed according to PRISMA
guidelines. An electronic search was conducted in the MEDLINE,
Embase and ACP Journal Club databases, from date of inception

guselkumab, risankizumab, or tildrakizumab” and “withdraw,
re-treat, interrupt, intermittent, or restart (and variations of each
word root)”. Titles and abstracts were reviewed for relevant
studies based on selection criteria, and full texts were reviewed
to determine final inclusion. Reference lists from included
articles were also reviewed for other relevant studies.
Selection Criteria
Final selection was based on five main criteria: full-text article in
English (abstracts excluded), clinical trial (randomized controlled
trials, non-randomized clinical trials or long-term extension
trials), intervention (biologics in common use as outlined in
the search), study population (chronic plaque psoriasis), and a
withdrawal and re-treatment design in the study with available
safety and efficacy data.
Data Extraction And Analysis
Data on study design, efficacy, and safety outcomes (including
rate of response, rate of relapse, median time to relapse, safety
profile, and rate of anti-drug antibodies) were extracted.

RESULTS
The initial database search yielded 678 results. After review of
abstracts and titles, 40 relevant articles were identified, and
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full texts were reviewed for eligibility. In total 35 articles were
included, 34 from the search and one additional article identified
after reference list review (see Supplementary Material for
details). Of the 35 studies, there were 9 controlled trials with
a randomized withdrawal study design and 4 controlled trials
assessing intermittent and continuous therapy.

DISCUSSION
Efficacy Based on Disease Severity Scoring
Most controlled trials defined efficacy or beneficial response
as 75% improvement in Psoriasis Area Severity Index (ie, PASI
75 response) or Physician Global Assessment (PGA) score of 0
(clear) or 1 (almost clear), with the exception of PASI 90 used
in the VOYAGE2 trial.6,7 The definition of relapse or re-treatment
criteria varied slightly between studies, but usually involved
either an increase to PGA ≥ 3 score (ie, ≥moderate disease) or a
loss of ≥ 50% PASI improvement.
In controlled trials with randomized withdrawal (Table 1),
response rates among patients in whom drug therapy was
interrupted once and restarted upon relapse (64–97%) was
similar to patients who remained on continuous therapy (70–
94%) across all agents. However, controlled trials assessing
continuous and intermittent treatment regimens consistently
demonstrate superior efficacy for continuous therapy (Table 2).

C.Y. Wang, P. Foley, C. Baker, M. Rademaker

The results of these two large, controlled studies are
concordant; interrupted infliximab therapy is associated with
decreased efficacy. Re-treatment with infliximab also presents
safety concerns, particularly infusion reactions. Non-controlled
trials on infliximab withdrawal and re-treatment have been
summarized in Table 3.8,9
Adalimumab
From week 33–52 of the REVEAL trial, 460 subjects who had
achieved a PASI 75 response underwent randomized withdrawal
to placebo or fortnightly adalimumab.10 At the end of the
withdrawal period, 45% of patients on placebo maintained a PASI
75 response compared to 84% in the continuously-treated arm.
The median time to loss of adequate response after withdrawal
(defined as a loss of >50% PASI improvement from baseline)
was around 15 weeks. Following the withdrawal period, subjects
were re-treated during the first part of the open-label extension
M03-658 trial, however response rates remained lower in the
interrupted group for the first six months, as a loading dose
was not re-administered. Nevertheless, PASI 75 response rates
after two years were similar between the interrupted/re-treated
and continuously treated groups, 73 and 75% (of initial week
33 PASI 75 responders), respectively. Non-controlled studies of
adalimumab withdrawal and re-treatment are summarized in
Table 3.11,12,13,14

Do Not Etanercept
Copy
In the open-label EASE study, subjects received 12 weeks of
Penaltiesetanercept
Applyand were then randomized to either continuous

TNF Alpha Inhibitors
TNF inhibitors have played a prominent role in the treatment of
psoriasis in the biologic era. Due to greater clinical experience,
efficacy and safety data are well described. Current evidence
for anti-TNF withdrawal and re-treatment includes 4 trials (2
controlled) for infliximab, 3 (1 controlled) for adalimumab, 4 (3
controlled) for etanercept, and 1 for certolizumab pegol.

Infliximab
Two randomized trials assessed treatment with infliximab on an
‘as-needed’ regimen against continuous therapy (Table 2).1,3 In
the EXPRESS II trial, subjects received either 3mg/kg or 5mg/
kg of infliximab during a 10-week induction period. PASI 75
responders were then randomized to 8-weekly infliximab or
as-needed therapy upon relapse (defined as a loss of PASI 75
response). After one year, PASI 75 response in the as-needed
group was 25.4% (3mg/kg) and 38.1% (5mg/kg) compared to
43.8% (3mg/kg) and 54.5% (5mg/kg) with continuous therapy.1
The RESTORE-2 trial assessed as-needed vs continuous
infliximab (5mg/kg 8-weekly) over 102 weeks. Infliximab was readministered in the as-needed group when there was a >50%
loss of PASI improvement. The study was terminated early
due to an imbalance of serious infusion reactions in the asneeded group (4% vs <1%). Efficacy at week 52 was superior
in the continuous group as 80% maintained PASI 75 response
compared to 47% in the as-needed group.

etanercept or one round of withdrawal and re-treatment upon
relapse.15,16 At the end of the 12-week withdrawal period, 59.5%
of the interrupted group had a PGA score ≤2 compared to 71%
in the continuously treated. The median time to relapse (defined
as PGA score ≥3) was 33 days and 66.7% regained PGA ≤2 score
after 8 weeks of re-treatment.
In a double-blind placebo-controlled trial in children, subjects
who achieved PASI 75 at week 36 were re-randomized to
continuous therapy or 12 weeks of discontinuation.17,18 PASI
75 response was maintained in 54% of the interrupted group
compared to 70% of the continuously-treated children. After
twelve weeks of re-treatment, two-thirds were able to recapture
PASI 75 response.
The open-label CRYSTEL study evaluated as-needed etanercept
compared to continuous therapy.2,19,20,21 After 50mg twiceweekly etanercept therapy for 12 weeks or when PGA score ≤2
was achieved, subjects were randomized to ‘paused’ therapy
or continuous 25mg etanercept twice-weekly. If the subject
relapsed (defined as a worsening to PGA score ≥3), those in
the paused arm were re-treated until response was recaptured
and then treatment was paused again, and so forth. After
the end of the 54-week study, 19% in the as-needed (paused)
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TABLE 1.
Summary of Controlled Trials With Randomized Withdrawal in Chronic Plaque Psoriasis

Study
(author)

Agent
(dose prior to
withdrawal)

Moore
200715

Etanercept
(50mg BIW)

Study
population

Adults
BSA ≥10%

Median time
to relapse

Response
rate after
re-treatment
(duration of
re-treatment)

Response rate in
the continuouslytreated group
at the end of
the withdrawal
period

Withdrawal
period

Definition
of response

Response rate
in the withdrawal group
at the end of
the withdrawal
period

Week
12 – 24

PGA≤2

59.5%

33 days

64.3%
(8 weeks)

71.0%

Week
36 – 48

PASI75

53.8%

NR

66.7%
(12 weeks)

70%

Week
33 – 52

PASI75

45%

105.5 days

73%
(108 weeks)

84%

15 weeks

83.7%
(45mg)
85.4%
(90mg)
(≥12 weeks)

81.8% (45mg)
86.6% (90mg)

20 weeks

82.3% (Q4W)
70.7% (Q2W)
(24 weeks)

74.4% (Q4W)
81.9% (Q2W)

n = 2546

Siegfried
201017

Etanercept
(0.8mg/kg
weekly)

Children
PASI≥12
PGA≥3
BSA≥10%
n = 138

Papp
201310

Adalimumab
(40mg Q2W)

Adults
PASI≥12
PGA≥3
BSA≥10%
n = 460

Leonardi
200825
Kimball
201224

Ustekinumab
(45mg and
90mg Q12W)

Adults
PASI≥12
PGA≥3
BSA≥10%
n = 322

Blauvelt
201729

Ixekizumab
(80mg Q2W
and Q4W)

Adults
PASI≥12
PGA≥3
BSA≥10%

Week
40 – 76

PASI75

NR

Do Not Copy
Penalties Apply
6.3% (Q4W)
Week
12 – 60

PGA≤1

7.6% (Q2W)

n = 1226
Papp
201631
Papp
202032

Brodalumab
(140mg and
210mg Q2W)

Adults
PASI≥12
PGA≥3
BSA≥10%

Week
12 – 52

PGA≤1

5.1% (140mg)
0% (210mg)

56 days

84% (140mg)
97% (210mg)
(≥12 weeks)

70.2% (140mg)
83.1% (210mg)

Week
28 – 76

PASI90

11.5%

NR*

80.4%
(20 weeks)

86.0%

Week
28 – 64

PASI75

49% (100mg)
56.7% (200mg)

24 weeks

83% (100mg)
86% (200mg)
(≥12 weeks)

88% (100mg)
94% (200mg)

Week
28 – 104

PGA≤1

7.1%

295 days

83.7%
(16 weeks)

81.1%

n = 283
Reich
20176
Gordon
20197

Guselkumab
(100mg Q8W)

Adults
PASI≥12
PGA≥3
BSA≥10%
n = 375

Kimball
201934

Tildrakizumab
(100mg and
200mg Q12W)

Adults
PASI≥12
PGA≥3
BSA≥10%
n = 676

Blauvelt
202035

Risankizumab
(150mg
Q12W)

Adults
PASI≥12
PGA≥3
BSA≥10%
n = 507

BIW, twice a week; BSA, Body Surface Area; NR, Not recorded; PASI, Psoriasis Severity Area Index; PGA, Physician Global Assessment; Q2W, every 2 weeks; Q4W, every
4 weeks

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

1066
Journal of Drugs in Dermatology
October 2021 • Volume 20 • Issue 10

C.Y. Wang, P. Foley, C. Baker, M. Rademaker

TABLE 2.
Data on Safety and Efficacy in Trials Evaluating Treatment As-Needed Against Continuous Therapy
Number
of subjects
(number of
subjects in
treatment
as-needed group)

Response
rate in
as-needed
group

Response
rate in
continuous
group

25.4%
(3mg/kg)

43.8%
(3mg/kg)

38.1%
(5mg/kg)

54.5%
(5mg/kg)

19%
(PGA≤1)

42%
(PGA≤1)

Nil

47%

80%

Higher rate of serious
infusion reactions in
as-needed group
(4% vs. <1%)

PASI75

46.6%

83%

Nil

--

67.7%

78.2%

Nil

Definition of
response

Study
(author)

Agent
(doses)

Menter
20071

Infliximab
(3mg/kg
and 5mg /kg
Q8W)

695 (297)

Ortonne
20082

Etanercept
(50mg BIW
and 25mg
BIW)

493 (245)

Reich
20133

Infliximab
(5mg Q8W)

441 (219)

441 (219)

PASI75

Mrowietz
20154

Secukinumab
(300mg Q4W

420 (217)

52 weeks

Bisonette
20175

--

340 (172)

152 weeks

Follow-up

36 weeks

42 weeks

PASI75

PGA≤2

Safety

Higher rate of infusion
reactions in as-needed
groups (11.1% vs. 7.2% in
3mg groups, 9.2% vs. 6.2%
in 5mg/kg groups)

BIW = Twice a week. Q4W = Every 4 weeks. Q8W = Every 8 weeks. PASI = Psoriasis Area Severity Index.

treatment group maintained a PGA score of ≤1 compared to
42% in the continuous group. After re-treatment, 83% of those
who relapsed regained a PGA score ≤2.20 In a post-hoc analysis,
the vast majority were able to achieve PGA score ≤2 with every
subsequent re-treatment, however the time to achieve PGA≤2
was shorter in the first re-treatment (median time, 6 weeks)
compared to second and third re-treatments (median time, 7
weeks).19 Due to small numbers, data were limited for the fourth
and fifth re-treatments.

In the PHOENIX-1 trial, subjects who achieved a PASI 75 response

week 50 underwent randomized withdrawal to placebo or
Do Not atCopy
Patients were
continuous ustekinumab (45mg or 90mg).
Penaltiesre-treated
Applyupon relapse (defined as ≥50% loss of improvement

Although these trials were different in study design, all three
studies demonstrated that interrupted etanercept therapy
resulted in a lower proportion of responders compared to
continuous therapy. Additionally, the CRYSTEL study suggests
that re-treatment results in high rates of recaptured response,
although response may be delayed with each subsequent retreatment. Results of non-controlled trials evaluating withdrawal
and re-treatment of etanercept are shown in Table 3.16
Certolizumab pegol
In a phase II trial, PASI 75 responders at week 12 were
interrupted for 24 weeks and then re-treated.23 PASI 75 response
was recaptured by 77.5% after 12 weeks of re-treatment. Efficacy
of re-treatment after interruption appears to be similar to other
TNF inhibitors, although the numbers in this study was small.
IL-12/23 Inhibitor
Ustekinumab is the only monoclonal antibody against the p40
subunit of IL-12 and IL-23 currently approved for use in psoriasis.

24,25,26

from the PASI score at week 40). Around 50% of patients lost
PASI 75 response after 16 weeks of placebo. The median time
to relapse was 15 weeks and after re-treatment, most regained
PASI 75 responses within 12 weeks (83.7% in 45mg group, 85.4%
in 90mg group). At week 76, PASI 75 response rates were similar
between the continuously treated group and re-treated group.
IL-17 Inhibitors
Currently, three IL-17 inhibitors are approved for use in chronic
plaque psoriasis including secukinumab, ixekizumab, and
brodalumab. Current data for interruption and re-treatment
includes 2 trials (1 controlled) for secukinumab, 3 (2 controlled)
for ixekizumab trials, and 1 (controlled) for brodalumab.
Secukinumab
In the SCULPTURE trial, PASI 75 responders (after 150mg
or 300mg of secukinumab) were re-randomized at week 12
to receive either re-treatment as-needed (upon relapse) or
fixed-interval dosing (300mg monthly).4,28 The median time to
relapse (defined as a loss of PASI 75 response and ≥20% loss
of maximum PASI score improvement) was 20 weeks and 24
weeks in the 150mg and 300mg groups, respectively. Retreatment-as needed was inferior to fixed-interval dosing, as
the rate of PASI 75 responders at week 52 was lower (67.7%,
300mg and 52.4%, 150mg) compared to the fixed-interval group
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TABLE 3.
Summary of Non-Controlled Clinical Trials on Biologic Withdrawal and Re-Treatment

Study
(author)

Papp
201011

Agent
(dose prior to
withdrawal)

Adalimumab
(40mg Q2W)

Study
population
(n at the start
of withdrawal
period)
Adults
PASI≥12
PGA≥3
BSA≥10%

Withdrawal
period

Definition
of response
(withdrawal
criteria)

Response rate
in the withdrawal group
at the end of
the withdrawal
period

Definition
of relapse

Median
time to
relapse

Up to
40 weeks

PGA≤1

37.5%

PGA score ≥3

141 days

Response rate
after re-treatment
(duration of
re-treatment)

76%
(16 weeks)

n = 285
Papp
201713
Thaci
201914

Adalimumab
(0.8mg/
kg Q2W or
0.4mg/kg
Q2W)

Children (aged
4 – 18)
PASI≥20
PGA≥4
BSA≥20%

Week
16 – 52

PGA≤1 and
PASI75

0% (PGA≤1)
24% (PASI75)

PGA score
worsening by
≥2 grades

118 days
(0.8mg/kg)
217 days
(0.4mg/kg)

n = 38

Gordon
200616

Gottlieb
20038

Etanercept
(50mg
BIW, 25mg
BIW, 25mg
weekly)

Infliximab
(5mg/kg or
10mg/kg)

Adults
PASI≥10
BSA≥10%

n = 30

Gottlieb
20049

Infliximab
(3mg/kg or
5mg/kg)

Adults
PASI≥12
BSA≥10%

83%
Week
24 – 60

Reich
201223

Certolizumab
(200mg Q2W
or 400mg
Q2W)

PASI50

11%

Loss of
PASI50
response

85 days
(12 weeks)

Week
6 – 26

PGA good,
excellent or
clear

57%

Do Not Copy
Penalties
Apply
PGA≤2

Week
6 – 26

NR

Loss of >50%
of PASI
improvement
achieved at
Week 10

NR

Week
12 – 36

PASI75

PGA score ≥3

NR

Umezawa
201930

Ixekizumab
(80mg Q4W)

NR

Loss of >50%
maximum
PASI
improvement
from baseline

22 weeks
(200mg)
20 weeks
(400mg)

Blauvelt
201729

Secukinumab
(300mg Q4W)

n = 181

67.6%
(200mg)
86.5%
(400mg)
(12 weeks)
83%

Week
52 – 100

PASI75

7%

Loss of
PASI50
response

143 days
(12 and
120 weeks)

n = 70
Adults
PASI≥12
PGA≥3
BSA≥10%

64% PGA≤2
(5mg/kg)
(4 weeks)

n = 148
Adults
PASI≥12
PGA≥3
BSA≥10%

NR

38% PGA≤2
(3mg/kg)

All patients
withdrawn

n = 249
Adults
PASI≥12
BSA≥10%

27%
(0.4mg/kg)
(16 weeks)

n = 409
Adults
PASI≥12
PGA≥3
BSA≥10%

53%
(0.8mg/kg)

90%
Week
52 – 104

PASI75

16%

Loss of >50%
maximum
PASI
improvement
from baseline

28 weeks
(12-16 weeks)

BIW, twice a week; BSA, Body Surface Area; NR, Not recorded; PASI, Psoriasis Severity Area Index; PGA, Physician Global Assessment; Q2W, every 2 weeks; Q4W, every
4 weeks
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(78.2%, 300mg; 62.1%, 150mg). The study outlined bias towards
the re-treatment as-needed group as subjects had two chances
of meeting the criterion of successful response compared to
one chance in the fixed-interval group. In a long-term followup study of patients on 300mg fixed-interval dosing and 300mg
re-treatment as-needed from the SCULPTURE cohort, PASI 75
response rates were 83% and 46.6%, respectively.5

rate of response at the end of the 36-week withdrawal period
for those on placebo remained reasonably high, as around half
maintained PASI 75 response. Of those who relapsed (defined
as a ≥50% reduction of maximum PASI improvement) and
were re-treated, 83% (100mg group) and 86% (200mg group)
regained PASI 75 response, which was similar (around 90%) in
the continuously treated group at week 64.

Ixekizumab
In an analysis of two phase III trials (UNCOVER-1 and
UNCOVER-2), subjects who achieved PGA score ≤1 at week 12
were re-randomized to placebo or 4-weekly ixekizumab. Around
7% of the placebo group maintained a PGA score ≤1 after 48
weeks, and the median time to relapse (defined as worsening
to PGA score ≥3) was 20 weeks.29 After re-treatment, 70–80%
regained a PGA score ≤1, which was comparable to those
treated continuously (Table 1). A subsequent non-controlled
study in Japanese subjects from the UNCOVER cohort showed
similar efficacy (see Table 3).30

Risankizumab
In the 2-year IMMHance trial, subjects receiving risankizumab
who achieved a PGA score ≤1 at week 28 were re-randomized
in a 1:2 ratio to receive continuous risankizumab or placebo.35
In the placebo group, 61.3% maintained a PGA score ≤1 at week
52, however this declined to 7.1% by 2 years. The median time to
relapse (defined as an increase to PGA score ≥3) was 295 days.
A PGA score ≤1 was regained by 83.7% after 16 weeks of retreatment, which was similar to the 2-year response rate in the
continuously treated group (81.1%).

Brodalumab
In the AMAGINE-1 trial, subjects who achieved a PGA score
≤1 after 12 weeks of therapy were re-randomized to placebo
or continuous therapy (140mg or 210mg fortnightly).31,32,33 Few
patients (5% in the 140mg group, none in the 210mg group)
maintained a PGA score ≤1 after the 40-week withdrawal
period and the median time to relapse (defined as worsening
to PGA score ≥3) was 56 days. Around 90% recaptured a PGA
score ≤1 after 12 weeks of re-treatment with 210mg fortnightly
brodalumab, which compared favorably to those on continuous
therapy (Table 1). After 2 years of re-treatment, PASI 75 response
rates were 75% and 79.5% in the re-treated and continuously
treated groups, respectively.32

Efficacy Based on Patient Reported Outcomes
TNF Inhibitors
In the open-label CRYSTEL study, patients in both treatment asneeded and continuous etanercept groups showed statistically
significant improvement in Dermatology Quality of Life Index
(DLQI), EQ-5D, Hospital Anxiety Depression Scale (HADS), and
36-Item Short Form Survey (SF-36) scores.21 At baseline, mean
DLQI scores were 12.8 and 13.8 in the continuous and treatment
as-needed group, respectively. By week 54, DLQI scores
improved to 4.05 and 6.09, respectively. Differences in DLQI
scores between groups were not considered meaningful (less
than 5-point difference), despite continuous etanercept being
superior to as-needed treatment in terms of skin clearance (42
vs 19% achieving PGA score ≤1, P<0.001).

Do Not Copy
Penalties Apply

IL-23 Inhibitors
Recently, three IL-23 inhibitors (guselkumab, tildrakizumab,
risankizumab) have been approved for use in chronic plaque
psoriasis. We identified one randomized controlled withdrawal
trial for each of these agents.
Guselkumab
In the VOYAGE 2 trial, PASI 90 responders underwent randomized
withdrawal at week 28 to placebo or continuous guselkumab.6,7
Guselkumab was re-introduced after a ≥50% loss of week 28
PASI response and a loss of PASI 75 response. After the 48week withdrawal period, 11.5% on placebo maintained a PASI 90
response and the median time to loss of PASI 90 was around 15
weeks. After 20 weeks of re-treatment, 80% again achieved PASI
90 response, which was comparable to the response rate in the
continuously treated group at week 72 (86%).7
Tildrakizumab
Patients in the reSURFACE 1 trial who achieved a PASI 75
response underwent randomized withdrawal at week 28.34 The

A post-hoc analysis of the open-label extension trial M03-658
showed that patient’s health-related quality of life could worsen
disproportionately with adalimumab interruption.12 After initial
treatment with adalimumab and prior to withdrawal, mean
percent improvement in baseline DLQI and PASI scores was
87.1% and 94%, respectively. In those who were withdrawn and
subsequently relapsed, the mean percent improvement from
baseline DLQI was -15.2%, despite an ongoing 24.9% mean
percent improvement from baseline PASI scores. Subsequent,
re-treatment resulted in a regain of mean percent improvement
in DLQI to 72.6% in those that had relapsed.
In a small, phase II randomized controlled trial of certolizumab
pegol, improvements in DLQI were observed during initial
treatment and subsequent re-treatment after withdrawal and
relapse, although statistical significance was not evaluated.23
Conclusions on patient reported outcomes in the aforementioned
trials are limited due to open-label design and small sample size
of these trials, however health-related quality life outcomes
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correspond with disease activity. Additionally, the CRYSTEL
study suggests that intermittent etanercept dosing may be an
acceptable alternative for some patients despite poorer skin
clearance rates.
Ustekinumab
In the PHOENIX 1 trial, the mean baseline DLQI scores was >10
among all treatment groups indicating significant quality of life
impairment attributable to psoriasis.26 There was a meaningful
improvement in DLQI scores (improvement by 5) in both 45mg
and 90mg ustekinumab groups at week 12 and improvements
persisted long-term. After randomized withdrawal at week 40,
improvement in DLQI scores reduced as soon as week 52 (first
missed dose), which correlates to the median relapse times of
15 weeks. DLQI scores continued to worsen in the interrupted
group until the end of the randomized withdrawal period (week
76). DLQI or other health-related quality of life measures were
not presented during re-treatment; however, generally quality
of life findings paralleled clinical improvement and may even
precede changes in PASI scores in evaluating treatment effect.
IL-17 inhibitors
In the double-blind SCULPTURE trial evaluating fixed-interval
and as-needed secukinumab therapy, greater improvements
in health-related quality of life were seen in the fixed-interval
group.4 Although data were not presented, the authors report
that DLQI scores worsened at the start of relapse and improved
when PASI 75 was regained.The 300mg as-needed secukinumab
group also had consistently worse DLQI scores and lower rates
of DLQI scores of 0 or 1 than the 300mg fixed-interval group
throughout 3 years of follow-up.5

C.Y. Wang, P. Foley, C. Baker, M. Rademaker

Safety
For most controlled trials, rates of adverse events and
serious adverse events were similar between interrupted
and continuously treated groups. It is not evident that greater
drug exposure in patients on continuous therapy resulted in a
compromised safety profile. Although imbalances for certain
adverse events were seen in some trials (as outlined below),
event numbers were small for serious adverse events, serious
infection, malignancy and cardiovascular events. Additionally,
none of the trials were powered to detect statistical significance
for these outcomes.
Safety signals for TNF inhibitors
In the open-label long-term extension study of the REVEAL
trial cohort (n = 450; 227 interrupted), the rate of serious
adverse events was almost two-fold greater in the continuous
adalimumab group than the interrupted group (7.1 vs 3.8 events
per 100 patient-years).10 This was primarily driven by malignancy
and congestive heart failure, although event numbers were
small.
The RESTORE-2 trial was terminated early due to a higher
incidence of serious infusion reactions in the intermittent
infliximab group (4%; 8 patients) than the continuous group
(<1%; 1 patients).3 Serious infections were reported more
frequently in the continuous group (5% vs. 1%); however, event
numbers were small and infections occurred across a range of
body systems. Rates of any adverse events and serious adverse
events were similar between both groups.

Do Not Copy
Penalties Apply

In an open label sub study analyzing 70 Japanese patients on
the UNCOVER trials for ixekizumab, the mean baseline DLQI
score was 10.4, which improved to 1.3 after a year of therapy.28
After withdrawal, mean DLQI scores increased to 11.3 in the 61
patients who relapsed. After re-treatment, mean DLQI scores
improved to 2.7 and 1.6 after 12 weeks and 120 weeks of retreatment, respectively.
Both trials demonstrate that interrupted IL-17 therapy is
associated with poorer skin clearance and corresponding
worsening in DLQI. However, re-treatment resulted in regain of
DLQI improvement. Studies evaluating health-related quality of
life measures were not available for brodalumab.
IL-23 Inhibitors
In the VOYAGE trial, the authors reported significantly greater
improvements in DLQI for the guselkumab maintenance
vs withdrawal group.6 DLQI was not reported during the
guselkumab re-treatment period. Health-related quality of life
outcomes were also not reported for randomized withdrawal
trials for risankizumab and tildrakizumab.

Safety signals for ustekinumab
In the PHOENIX-1 trial, serious adverse events were more
common in those who had ustekinumab interrupted (7 patients)
compared to the maintenance group (1 patient), however
numbers were small and were due to a variety of conditions.25
Rates of any adverse events and infections were similar for both
groups
Safety signals for IL-17 inhibitors
For the UNCOVER-1 and UNCOVER-2 trials, rates of injection
site reactions were around two-fold higher in the continuous
ixekizumab group than the withdrawal group.29 Otherwise, rates
of any adverse events, serious adverse events and infection
were comparable between groups.
Safety signals for IL-23 inhibitors
In the VOYAGE 2 trial, serious infections occurred more frequently
in the continuous guselkumab group than the withdrawal
group, however event numbers were small (5 total patients).6
Three patients in the withdrawal group also experienced disease
rebound (worsening of PASI ≥25% from baseline).7 Rates of any
adverse events, serious adverse events and infection were
comparable between groups.
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In the IMMhance trial evaluating continuous risankizumab
against treatment withdrawal, there were more occurrences of
hepatic events in the continuous group (7.2% vs 2.2%).35 Rates of
any adverse events, serious adverse events, and infections were
comparable between groups.
Immunogenicity After Withdrawal and Re-Treatment
In controlled trials for secukinumab, brodalumab, ixekizumab,
and guselkumab, rates of anti-drug antibodies were not greatly
increased after drug withdrawal and re-treatment. Furthermore,
no studies report a strong correlation between anti-drug
antibodies and reduced clinical efficacy. The prevalence of
anti-drug antibody differs between biologics, and is probably
determined by the intrinsic properties of the agent, rather than
treatment withdrawal per se. However, firm conclusions on all
biologics cannot be drawn, as immunogenicity data are limited
to only a few controlled studies for a few agents.
Human Monoclonal Antibodies
Adalimumab
In the M03-658 open-label extension, the overall prevalence
of anti-drug antibodies to adalimumab prevalence was low.11
Prior to withdrawal of adalimumab and after 102–252 weeks of
therapy, there were no patients (out of 272) that had developed
anti-adalimumab antibodies. After withdrawal and prior to
re-treatment, 6% developed anti-adalimumab antibodies.
Following 16 weeks of re-treatment, anti-adalimumab antibodies
decreased to 2%.

C.Y. Wang, P. Foley, C. Baker, M. Rademaker

compared to continuous guselkumab (10.9% vs 6.7%) after two
years of follow-up, however the clinical significance of this is
uncertain.7
Humanized Monoclonal Antibodies
Ixekizumab
In the UNCOVER-1 and -2 trials, rates of anti-drug antibodies
were similar between the continuously treated and interrupted/
re-treated groups (19.1% vs. 22.5%).29 Two patients in the retreatment arm also had neutralizing antibodies. The authors
report no meaningful differences in PASI improvement upon
retreatment in patients with or without anti-drug antibodies.
Data on anti-drug antibodies were not reported for the
tildrakizumab or risankizumab clinical trials.
Chimeric Monoclonal Antibodies
Infliximab
In the RESTORE-2 trial, 26% of subjects developed antiinfliximab antibodies in the continuous group and 14% in the
treatment as-needed group.3 Five (out of nine) subjects who
experienced serious infusion reactions had high-titer antibodies
(≥1: 1280). Interpretation of this data is limited, as almost half of
all subjects’ samples were inconclusive.

CONCLUSION

assessing continuous therapy against dosing as-needed
Do Not Trials
Copy
therapy (including infliximab, etanercept and secukinumab)
Penaltieshave
Apply
demonstrated superior efficacy for continuous regimes.

Ustekinumab
In the PHOENIX-1 trial, a low rate of antibodies to ustekinumab
(5.1%) was reported.25 Antibodies were predominantly low-titer
and not associated with injection site reactions. The prevalence
of anti-drug antibodies in the randomized withdrawal group was
not reported.
Secukinumab
In the SCULPTURE trial, the prevalence of anti-drug antibodies
to secukinumab was very low (0.41%) and equal amongst the
secukinumab fixed-interval and treatment-as needed groups.4
There was no apparent association between anti-drug antibodies
and decreased efficacy or adverse events.
Brodalumab
From the AMAGINE trials, immunogenicity was reported to be
very low, with an overall rate of 2.7%.33 Following randomized
withdrawal in the AMAGINE-1, only 2 patients who were rerandomized to placebo developed anti-drug antibodies, and
none had neutralizing antibodies.32 The clinical significance of
the anti-drug antibodies in these patients was not reported.
Guselkumab
In the VOYAGE-2 trial, slightly more patients in the withdrawal/
re-treatment group developed anti-guselkumab antibodies

Additionally, most randomized withdrawal trials for etanercept,
adalimumab,
ixekizumab,
brodalumab,
guselkumab,
risankizumab, and tildrakizumab, showed worsening of
psoriasis on withdrawal, but no significant impact on long-term
skin clearance rates in patients re-treated compared to patients
on continuous therapy. Although the majority of patients relapse
after discontinuing biologics for chronic plaque psoriasis, this
relapse may not occur for many months when treated with
tildrakizumab or risankizumab. Health-related quality of life
outcome data were not available for all biologics but, in general,
changes in DLQI scores correlated with disease activity.
There were no significant safety concerns with discontinuing
and restarting biologic therapy, except for an increased risk of
serious infusion reactions seen in one study with infliximab,
although numbers were small. Preliminary data indicate
that drug withdrawal is not associated with greatly increased
immunogenicity, however further studies would be welcome.
Current evidence suggests that an interruption in biologic
therapy, if required, is feasible for most patients. However, data
are limited to only one or two controlled trials for most biologic
agents. Study designs of trials were heterogenous and there are
no head-to-head comparison trials.
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ABSTRACT
Background: Hidradenitis suppurativa patients often seek non-prescription therapies.
Objective: To determine the prevalence of alternative medicine use and characterize the differences between patients who report
using alternative medications versus those who do not.
Methods: We surveyed 67 patients with hidradenitis suppurativa regarding demographics, alternative medicine use, disease severity,
and quality of life.
Results: 25 (37.2%) of the HS subjects reported alternative medicine use. Alternative medicine users tended to be younger (36.7 vs
40.8 years), have a shorter time since diagnosis (12.6 vs14.6 years), and reported worse quality of life (14.1 vs 11.0) than non-users.
These differences were not statistically significant.
Limitations: Limitations included a small sample size.
Conclusion: Alternative medicine use among patients with hidradenitis is common regardless of disease severity; even mild disease
may drive patients to seek alternative treatment.
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INTRODUCTION

H

idradenitis suppurativa (HS) is an inflammatory,
debilitating, skin follicular disease that usually
presents after puberty with painful, deep-seated,
inflamed lesions in the apocrine gland-bearing areas of the
body, most commonly in the axillary, inguinal, and anogenital
areas.1 HS decreases patients’ quality of life, and patients with
HS are at increased risk for psychiatric comorbidities, substance
use disorders, and suicide completion.2 There are a variety of
HS treatments available; however, their efficacy is limited.3

Treatment of HS is guided by disease severity and includes
topical antibiotics, oral antibiotics, biologic medications,
and procedures.4 Nevertheless, evidence from randomized
controlled trials is limited for most of these interventions,5 and
individuals’ responses to first-line treatment varies based upon
patient factors such as age and smoking status.6 In a study
of 139 patients with HS, a clinical response was achieved by
60% of patients treated with doxycycline and 46% of patients
treated with rifampicin-clindamycin, both of which are firstline systemic medications.7 Another factor that may impact
patient’s use of conventional medicine is out-of-pocket cost.8

Adalimumab, a TNF-alpha inhibitor frequently used to treat
immune-mediated diseases such as rheumatoid arthritis, is also
an acceptable long term therapy for moderate to severe HS.9 In
2019, the projected annual out-of-pocket cost for adalimumab
prescribed to patients with rheumatoid arthritis was $5,168, an
amount that may be unacceptably high for some patients.10
A limited response to first-line treatments and the high cost of
medication may leave HS patients seeking options other than
conventional medicine. One such option is alternative medicine;
the lifetime prevalence of complementary or alternative
medicine (AM) use in dermatologic patients is between 35
to 69%.11 Patients often seek non-prescription therapies due
to perceived prescription failure.12 In a survey of 303 patients
with HS, 255 (84.2%) reported AM use, most commonly citing
reasons of “frustration with conventional treatment” and
a desire to try “new” or “more natural” treatments.13 Of the
255 patients who reported AM use, 166 reported at least mild
success.13 Despite a high rate of AM use among patients with
HS, few studies have characterized these patients or explored
factors that may contribute to their use of alternative therapies.
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Our study sought to determine the prevalence of AM use in
patients with HS and to characterize patients who use AMs and
those who do not demographically, including by age, gender,
race, and years since diagnosis. We also sought to characterize
both patient groups by objective and subjective disease
severity, measured by a validated self-assessment and the
Dermatology Life Quality Index (DLQI). Finally, we assess the
types of AM used and the costs associated with AM use.

MATERIALS AND METHODS
Patients who were clinically diagnosed with HS were identified
in clinic (N=30) and through the mail (N=123) at Wake Forest
Baptist Health between June 2018 and September 2018. Patients
younger than 18 years of age and those who did not have a
mailing address on file were excluded. A total of 67 surveys were
completed and analyzed (27 in clinic and 40 by mail) with an
overall response rate of 43.8% (90% and 33%, respectively). The
survey collected extensive demographic data and each subject’s
self-assessed Hurley Stage via a validated self-assessment14;
subjects also completed the DLQI to assess quality of life. The
DLQI is a questionnaire that includes 10 items, and total scores
greater than 10 indicate a significant effect on quality of life.
Subjects were asked what AM(s) they had used in the past or
were currently using to treat their HS.
Respondents were stratified into those who reported using AMs
and those who did not. Differences in gender, age, race, years
since HS diagnosis, self-rated Hurley staging, and DLQI between
groups were analyzed with descriptive statistics and bivariate
analysis. Chi-square and Independent Samples T-Test were used
to assess for statistical significance. Descriptive statistics—
including means, standard deviations, and proportions—were
used to characterize each group by age, gender, race, years
with HS, self-rated Hurley stage, and DLQI. Within the group
that used AMs, descriptive statistics were used to characterize
patients by perceived effect of AM on HS and cost of AM per
month.

J. Lane,V. Emmerich, A. Senthilnathan, et al

the respective analyses. Seven subjects with a self-Hurley stage
of 0 or no rating were excluded from self-Hurley stage analysis
and included as “N/A” within the descriptive statistics.

RESULTS
Of the 67 respondents, 25 (37.3%) subjects reported using AMs.
These 25 subjects reported using a variety of different AM types
(Table 1). Two subjects reported using more than one category
of alternative medicine. “Other” alternative medicines used
included hot baths, laser hair removal, antibiotics, creams, bath
salts and soaps, and detox teas. The cost of AM by month varied
between patients (Table 2), and one subject did not report an
estimated cost per month.

TABLE 1.
Frequency of Use of Alternative Medicine Types
Alternative
Medicine Type

Frequency of Use
(N=25)

Herbal Products

13

Supplements

5

Dietary Restriction

4

Other

6

TABLE 2.
Cost of Alternative Medicine Per Month

Cost of AM Per
Do Not Copy
Month in Dollars
$0
Penalties Apply

The distribution of continuous variables—including age, years
since diagnosis, and DLQI score—were tested for normality
using Kolmogorov-Smirnov and Shapiro-Wilk tests. Continuous
variables that were normally distributed were compared across
groups using Independent Samples t-test. Continuous variables
that were not normally distributed were compared across
groups using Mann Whitney U-test. Categorical variables—
including gender, race, and self-rated Hurley stage—were
compared across groups using a Chi-squared test.
Subjects who listed more than one race or “other” were included
in descriptive statistics but excluded from Chi-square analysis
of race, including two in the AM user group and two in the AM
non-user group. Three subjects did not respond to the question
regarding the number of years with HS and were excluded from

Number of AM users
(N=24)
2 (8%)

<$5

1 (4%)

$5-10

4 (17%)

$11-50

11 (46%)

$51-100

6 (25%)

TABLE 3.
Demographics and Clinical Characteristics of Alternative Medicine
Users and Non-Users
AM use (N=25)
Age
Gender

Race
Years
with HS

Self-Hurley
Stage

DLQI

No AM use (N=42)

36.7 [13.7]

40.8 [13.6]

2 male (8%)

5 male (12%)

23 female (92%)

37 female (88%)

10 White (40%)

16 White (38%)

13 African American (52%)

24 African American (57%)

2 other (8%)

2 other (5%)

12.6 [8.8]

14.5 [9.7]

Stage 1, 7 (28%)

Stage 1, 6 (14%)

Stage 2, 5 (20%)

Stage 2, 16 (38%)

Stage 3, 11 (44%)

Stage 3, 15 (36%)

N/A, 2 (8%)

N/A, 5 (12%)

14.1 [8.6]

11.0 [8.6]
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After stratifying subjects into those who reported AM use and
those who did not, both groups were characterized by age,
gender, race, years with HS, self-Hurley stage, and DLQI (Table
3). There were no statistically significant associations between
AM use and age, years with HS, DLQI, gender, self-Hurley stage,
or race.

CONCLUSION

J. Lane,V. Emmerich, A. Senthilnathan, et al

3.
4.

5.
6.
7.

AM use is common regardless of objective and subjective HS
severity, which suggests that even mild HS drives patients to
seek supplemental or alternative therapies. The frequent use
of AM for HS highlights the limitations of existing treatments
and the need for new, better approaches for HS management.
Additionally, treatment of HS may be costly, and AMs may be
a financial burden among patients who choose to use them.
Although a statistically significant difference was not detected
between subjects who use AMs and those who do not, there
were some trends. Compared with patients who do not use
AMs, patients who use AMs are, on average, younger (36.7 vs
40.8 years) and have a shorter time since diagnosis (12.6 vs
14.5 years). AM users also reported a higher DLQI score than
non-AM users (14.1 vs 11.0). Nevertheless, since AM use was
common regardless of age, race, gender, and disease severity, it
may be helpful to assess whether patients are using alternative
medicine in the treatment of their HS.
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There were several limitations to this study. First, this is a study
of patients who are actively being treated medically. The use
of AMs may be different in people with HS who have not yet
chosen to be patients or who have abandoned medical care.
Second, this study included patients who have already been
diagnosed with HS, and the use of AMs may be higher after
diagnosis rather than before. Finally, the small sample size of
our study yielded low statistical power.
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ABSTRACT
Background: Onychomycosis affects around 14% of individuals in North America and Europe and is undertreated. Treatment is
challenging as toenail growth can take 12–18 months, the nail plate may prevent drug penetration, and disease recurrence is common.
National guidelines/consensus documents on onychomycosis diagnosis and treatment were last published more than 5 years ago and
updated medical guidance is needed.
Methods: This document aims to provide recommendations for the diagnosis and pharmaceutical treatment of toenail onychomycosis
following a roundtable discussion with a panel of dermatologists, podiatrists, and a microbiologist specializing in nail disease.
Results: There was a general consensus on several topics regarding onychomycosis diagnosis, confirmatory laboratory testing, and
medications. Onychomycosis should be assessed clinically and confirmed with microscopy, histology, and/or culture. Terbinafine is the
primary choice for oral treatment and efinaconazole 10% for topical treatment. Efinaconazole can also be considered for off-label use
for maintenance to prevent recurrences. For optimal outcomes, patients should be counseled regarding treatment expectations as well
as follow-up care and maintenance post-treatment.
Conclusions: This article provides important updates to previous guidelines/consensus documents to assist dermatologists and
podiatrists in the diagnosis and treatment of toenail onychomycosis.
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INTRODUCTION AND PRIOR TREATMENT

O

nychomycosis—a fungal infection of the nail bed or
plate caused by dermatophytes, non-dermatophyte
molds, or yeasts—affects up to 14% of individuals in
North America.1,2 It is undertreated3 and treatment is challenging
as toenail growth can take up to 12 months or more,4,5 the
infection is frequently located under the keratinized nail plate,6
and disease recurrence is common.5 Oral medications are
generally efficacious, but there are safety concerns such as drugdrug interactions, smell/taste disturbances, allergic reactions, or
possible liver toxicity.7,8 In addition, there may be evidence of
recent emergence of antifungal resistance to terbinafine.9,10
For diagnosis and testing, prior guidelines and consensus
publications on onychomycosis treatment have noted that in
addition to clinical examination, confirmatory laboratory testing
should be performed using one or more of the following:
microscopic examination (eg, potassium hydroxide [KOH],
periodic acid-Schiff test [PAS]), or fungal culture.11-16 While

polymerase chain reaction (PCR) techniques were considered
useful for confirming diagnosis, they were deemed not cost
effective enough for general use.12-14,16
For pharmaceutical treatments administered orally, terbinafine
was considered first-line and was preferred over itraconazole.1,12
While fluconazole is not approved for onychomycosis treatment
in the US, it was considered an alternative to terbinafine or
itraconazole.12 Griseofulvin was generally not recommended
due to low efficacy and high recurrence rates compared
with other oral antifungal agents.12 Oral medications were
recommended for severe cases,14,15 though some oral drugs
were to be avoided or required caution when used in patients
with certain comorbidities or concomitant medications.1,12
Topical medications (ciclopirox, tavaborole, efinaconazole) were
recommended for pediatric patients13,14 and adults with mild-tomoderate disease (20%–60%, <50%, or <65% involvement),1,11,13-15
especially those taking concomitant medications or with other
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FIGURE 1. Differential diagnosis decision tree.
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diagnosing onychomycosis, careful

contraindications to oral medications.12,14,15 Combination
treatments with an oral and topical therapy were recommended
if the expected topical monotherapy response would be poor,12
or if there was >50%–60% nail involvement, matrix involvement,
or >3 nails involved.1,14,15 Non-pharmaceutical treatments such
as debridement alone, lasers, or photodynamic therapy were
not recommended due to lack of efficacy and sparse data from
clinical trials supporting their use.12,14

National
guidelines
and
consensus
documents
on
onychomycosis diagnosis and treatment were last published in
2014 (British12) and 2015 (Canadian1)—around the time that both
topical efinaconazole and tavaborole were first approved in the
US in 2014. Since then, more data have become available for
topical tavaborole and efinaconazole and both have received
US approvals for use in pediatric patients (aged ≥6 years).17,18 In
addition, terbinafine resistance may be a growing issue.10,19 As
such, updated medical guidance is needed.
This document aims to provide recommendations for the
diagnosis and therapeutic treatment of toenail onychomycosis
following a roundtable discussion with the authors on March
15, 2021. Included in this article are a decision tree for choosing
appropriate medications based on disease severity and patient
characteristics, as well as a handout intended for patients on
best practices to mitigate disease recurrence.

assessment and
testing must be performed as nail dystrophy can be induced
by over 20 disorders15 and there are many common conditions
that can mimic onychomycosis.20 Nail dystrophies due to nail
psoriasis, chronic trauma, mechanical issues (toe overlaps, etc.),
onychogryphosis, lichen planus, or other diseases that have a
similar clinical appearance to onychomycosis should be ruled
out (see Figure 1).12,13,20

In addition to identifying clinical signs, laboratory testing should
be performed to identify the infecting organism and exclude
any non-fungal conditions.1,12 Preferred confirmatory testing
methods may differ between dermatologists and podiatrists,
but common options include clinical diagnosis in conjunction
with one or more of the following: KOH with microscopy on
nail subungual debris; fungal culture on subungual debris;
and histopathology on nail clippings with PAS or Gomori
methenamine silver staining. When obtaining subungual debris
for KOH or culture, the most proximal involvement should be
sampled via 2 mm curette or nail elevator; additionally, an
attached nail bed is optimal for PAS samples. Dermoscopy can
also be used to help confirm the diagnosis of onychomycosis
and rule out other nail diseases and biomechanical issues.
In addition, PCR may be performed for identification of the
infecting organism. PCR may be costly and has high sensitivity,
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FIGURE 2. Clinical presentation.

Dermatophytoma clinical presentation adapted from Wang et al., 2019.24 Copyright© 2019 Karger Publishers, Basel, Switzerland.
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are reportedly less responsive to oral

so care must be taken to distinguish between contaminants and
pathogens. Results may be corroborated with a fungal culture.

While onychomycosis diagnosis still requires in-person visits
for nail sampling, telemedicine has been useful during the
COVID-19 pandemic to limit face-to-face interactions and reduce
spread of coronavirus.21 Outside of the COVID-19 pandemic,
however, telemedicine may be best for follow-up visits.
Typical clinical features of onychomycosis comprise one or
more of the following: nail plate longitudinal ridging and/or
splitting; onycholysis; subungual hyperkeratosis; nail plate
thickening and/or crumbling; and nail discoloration (yellow,
brown, black, or white).13 Clinical patterns of onychomycosis
are: distal lateral subungual (DLSO), superficial white, proximal
subungual, endonyx, and total dystrophic; DLSO is the most
common subtype.20
In addition to a standard clinical pattern, some patients may
present with yellow or white streaks/patches in the subungual
space (Figure 2); underneath the nail plate, it has been noted
that there are dense fungal masses encased in a layer of biofilm.
These have been referred to as dermatophytomas by some
dermatologists,22,23 though this term may be less commonly
used by podiatrists and other clinicians. Presentation is not
as well defined and there are limited data on treatment, as

antifungal therapy, topical efinaconazole 10% has been used
successfully.24
Disease severity should be determined via percent nail surface
area involvement, nail thickness, and number of nails involved.
The authors-recommended onychomycosis severity definitions
are shown in Figure 2.
Efficacy and Safety of Treatments and Medications
When treating onychomycosis, there are multiple endpoints
that can be used to assess efficacy. Clinical trials typically
use mycologic cure (negative KOH and negative culture),
clinical cure (clinically completely normal nail), and complete
cure (mycologic cure and clinical cure).25 Physicians may be
interested in mycologic cure as an objective endpoint, but in
the clinic, both physicians and patients are most interested in
clinical cure/clear nail.
Onychomycosis can be managed using surgery, devices,
oral or topical medications, or combinations thereof. Nail
debridement can be used as an adjunct with pharmaceutical
treatments13,14 while surgical nail avulsion is generally no
longer recommended,12 except in specific limited situations
such as a single nail which is painful and/or not growing
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properly. Photodynamic therapy, plasma, and over-the-counter
treatments (eg, tea tree oil, mentholated vapor rub) are not FDA
approved and while some have reported good efficacy, results
would have to be corroborated in larger clinical trials before
they can be broadly recommended.14,26,27 Lasers are US FDA
approved for temporary increase in clear nail; however, the FDA
requires less stringent endpoints for device approvals and cure
rates are typically lower than those of orals and topicals, and as
such, they cannot be directly compared.26

(see Recommended Medications section). The same Cochrane
review above determined that the adverse event risk was similar
between terbinafine and azoles (moderate quality evidence)
and higher in griseofulvin than azoles or terbinafine (low to
moderate quality).30
Topical medications
There are three topical medications approved in the US for both
adults and children: ciclopirox 8% nail lacquer (patients aged ≥12
years)32; tavaborole 5% solution (≥6 years)18; and efinaconazole
10% solution (≥6 years).17 All three require once-daily application
for 48 weeks; ciclopirox also requires regular nail filing and
debridement. While head-to-head comparisons are difficult
to make across studies, efinaconazole has demonstrated the
highest complete and mycological cure rates for topicals (Table 1).
Furthermore, these efficacy findings were confirmed with
moderate to high quality evidence in a 2020 Cochrane review
of clinical studies in adults.33 This review also determined that
efinaconazole had a lower risk of adverse events (high quality
evidence) than ciclopirox (low quality) or tavaborole (moderate
quality).

Oral medications
In the US, there are three oral medications approved for adults
for onychomycosis treatment: terbinafine (250 mg QD for 12
weeks)7; itraconazole (200 mg QD for 12 weeks)8; and griseofulvin
(375 mg QD for at least 6 months).28 These medications have also
been used off label for children and dosed according to weight.26
Fluconazole (eg, 150, 300, or 450 mg once-weekly for 6–12
months [adults]29) is used off label in adults and children either
when traditional medications fail or prior to using itraconazole.
Terbinafine has shown higher complete and mycologic cure
rates than itraconazole in adults (Table 1); the greater efficacy
of terbinafine versus oral azoles (including itraconazole)
was confirmed with moderate quality evidence in a 2017
Cochrane review.30 Griseofulvin requires a longer treatment
time, has lower efficacy, and has higher relapse rates versus
itraconazole and terbinafine.12 Finally, while fluconazole may
not be as effective as other orals,31 once-weekly dosing may
be more convenient for some patients.12 In terms of safety,
itraconazole has black box warnings in patients with cardiac
dysfunction.8 Furthermore, all oral medications have known
drug-drug interactions (some more extensive than others) and
are contraindicated in certain populations, including those with
liver disease; as such, a patient’s concomitant medications and
comorbidities must be assessed prior to determining treatment

A meta-analysis examining efficacy of topical and oral
medications in adult onychomycosis showed that mycologic
cure rate with terbinafine was superior to topicals.31 When
comparing data from phase 3 adult clinical trials, complete cure
rates with topicals were numerically lower than oral treatments,
through efinaconazole had higher mycologic cure rates versus
itraconazole (Table 1). It is important to note, however, that
comparisons are challenging for drugs approved nearly two
decades apart, particularly since the onychomycosis being
treated today may be different from when oral treatments were
first approved in the US in the 1990s. In addition, there are
differences in clinical trial design and patient demographics and
characteristics.
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TABLE 1.
Efficacy of Pharmaceutical Treatments Approved in the US for Onychomycosis
Pediatric Participants
Term used in
Publication

Adult Participants

Topical

Oral

Topicala

Definition/Criteria

Efinaconazole
10%44

Tavaborole
5%45

Ciclopirox
8%46

Itraconazole
200 mg8

Terbinafine
250 mg7

Efinaconazole
10%47

Tavaborole
5%18

Ciclopirox
8%32

Treatment duration

48 weeks

48 weeks

32 weeks

12 weeks

12 weeks

48 weeks

48 weeks

48 weeks

Assessment

week 52

week 52

week 32

week 52

week 48

week 52

week 52

week 48

Complete
Cure, %

Negative fungal
culture + negative
KOH + 0% target
nail involvement

40.0

8.5

--b

22.3

38.0

17.8; 15.2

6.5; 9.1

5.5; 8.5

Mycologic
Cure, %

Negative fungal
culture + negative
KOH

65.0

36.2

--

44.0

70.0

53.4; 55.2

31.1; 35.9

29.0; 36.0

88.3

87.2

77.1c

--

--

--

--

--

Negative fungal culture only

Note: Excludes griseofulvin as it is rarely prescribed and fluconazole, which is used off-label.
aTwo studies. bThis endpoint was not evaluated; negative fungal culture + 0% target nail involvement was 34.2%. cWas termed “mycologic cure” in the publication but did not include
KOH examination.
--, not applicable/data not provided; KOH, potassium hydroxide.
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FIGURE 3. Decision tree on therapeutic recommendations for the treatment of confirmed onychomycosis.
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These are topline recommendations for treatment. All patient characteristics—including age, disease duration/severity, clinical presentation, concomitant medications, and comorbidities—must be
taken into consideration when making treatment decisions, particularly for patients with more complex presentation.
For all treatments, check prescribing information for potential drug-drug interactions and contraindications.
ªSee definition in Figure 2.
b
Efinaconazole preferred due to higher rates of complete cure and mycologic cure versus other topical treatments.
MIC, minimum inhibitory concentration; MOA, mechanism of action.
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Recommended Medications
The authors all agreed that treatment should be individualized
for each patient based on nail involvement (number, surface
area, thickness), infecting organism, patient characteristics
(including comorbidities), current medications, biomechanics,
cost/availability/accessibility based on insurance, and patient
preference.26 A decision tree to provide practical guidance on
therapeutic recommendations in onychomycosis treatment
has been developed by the authors (Figure 3). Therapeutic
recommendations by drug are also detailed in Figure 4.
In general, the consensus was that for oral medications,
terbinafine is most commonly used as first-line treatment,
followed by fluconazole (can be used in patients for whom
terbinafine is contraindicated). Itraconazole is generally avoided
(black box warnings and frequent drug-drug interactions)
and griseofulvin is rarely used (inferior efficacy). There
had previously been little guidance on utility of laboratory
monitoring.34-36 It was agreed by the authors that a baseline
liver profile may be needed in many patients to rule out preexisting conditions, and that interval monitoring may not be
necessary in young or healthy adult patients. For liver function
testing, alanine aminotransferase (ALT) alone may be sufficient
to capture transaminase changes and is cost-saving.34

FIGURE 4. Therapeutic recommendations by drug.

S.R. Lipner, W.S. Joseph, T.C.Vlahovic, et al

Among topical products, authors agreed that efinaconazole
is ideal as first-line medication in pediatric patients, patients
with less severe disease, and those with dermatophytomas.
A topical medication was also recommended for use in
combination with terbinafine or fluconazole (particularly in
older, immunosuppressed, diabetic, or severe patients) and can
be considered as maintenance therapy to prevent relapse. To
improve outcomes, concurrent tinea pedis should be treated in
all patients receiving topical therapy for onychomycosis.37
Treatment by severity or clinical pattern
For treating patients with mild-to-moderate disease, topical
efinaconazole or terbinafine are recommended as first-line
therapy (Figure 3). For severe disease, defined in Figure 2,
use terbinafine as a first-line oral with or without a topical.
DLSO is the most common clinical pattern. As such, clinical
trials typically exclude patients with other patterns, leaving
a paucity of information regarding treatment efficacy in nonDLSO patterns.1,12 Authors recommend all patterns be treated
by severity following recommendations above. In the case of
fingernail only infection with confirmed Candida albicans, treat
with fluconazole first.
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These are topline recommendations for treatment. All patient characteristics—including age, disease duration/severity, clinical presentation, concomitant medications, and comorbidities—must be
taken into consideration when making treatment decisions, particularly for patients with more complex presentation. For all treatments, check prescribing information for potential drug-drug interactions and contraindications.
Efinaconazole preferred for topical treatment due to higher rates of complete cure and mycologic cure versus other topical treatments.
ªSee Figure 2 for definitions.
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FIGURE 5. Patient education handout.
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Treatment of special populations
In pediatric patients, efinaconazole should be given as firstline monotherapy. If oral treatment is needed, use terbinafine.
Additionally, other family members should be checked
for onychomycosis or tinea pedis and treated as needed,
as a child with infection is often indicative of other family
members with infection. Patients aged ≥65 years or patients
with diabetes, peripheral vascular disease, or compromised
immune systems should be treated with a combination of a
topical and either terbinafine or fluconazole. For patients taking
concomitant medications, a topical with or without terbinafine
or fluconazole is recommended dependent on disease severity,
though drug-drug interactions must be checked. Patients with

liver or kidney disease should be given a topical as first-line
treatment; fluconazole can be used second-line with caution.38
Patients with concurrent nail psoriasis should first be treated
for onychomycosis by severity as noted above. In patients with
dermatophytomas (defined in Figure 2), efinaconazole is the
preferred treatment.24 The authors make no recommendations
on medications for pregnant or lactating patients as there are
insufficient data on their safety.
Combination medications
There was a consensus that, while more research is needed,
combination treatment using two drugs with differing
mechanisms of action is a possible strategy to minimize antifungal
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resistance. Combination treatment may also be synergistic; an
in vitro study found that efinaconazole in combination with an
oral drug was the most advantageous,39 though clinical studies
are needed to confirm these results.
Treatment failure, recurrence, and maintenance
If a patient fails pharmaceutical treatment, reassess and
retest to confirm initial diagnosis (Figure 3). Slightly different
approaches are recommended in the event of treatment failure
with an oral versus a topical. For terbinafine, a sample can be
sent for susceptibility testing after one month off terbinafine;
if minimum inhibitory concentration (MIC) is high, switch to
fluconazole with or without a topical (treatment may need to
be adjusted based on strain susceptibility). Since not all labs
perform MIC testing, it is best to confirm test availability in
advance. For topical treatment failure, consider adjunctive
debridement or add an oral medication. To prevent recurrence:
topical antifungal creams could be added; booster/pulsed dosing
or extended dosing with an oral may be beneficial—particularly
in older patients (tailor treatment duration to the patient); a
topical such as efinaconazole can also be regularly applied
after an oral regimen as maintenance treatment (off-label
treatment ranging from once weekly to once daily; Figure 3).
Though scientific evidence on topical maintenance treatments
is limited, pharmaceutical treatment may be needed indefinitely
to prevent recurrence. In case of recurrence with a topical or
oral, give a second course of initial treatment.

S.R. Lipner, W.S. Joseph, T.C.Vlahovic, et al

For pediatric patients, parents or guardians should be asked to
apply any topical treatment daily to ensure adherence. All family
members should be checked for onychomycosis and tinea pedis
and counseled regarding treatment and prevention.

CONCLUSION
This document aims to provide recommendations for
the diagnosis and pharmaceutical treatment of toenail
onychomycosis following a roundtable discussion with a panel
of dermatologists, podiatrists, and a microbiologist. There was a
general consensus on several topics regarding onychomycosis
diagnosis, confirmatory laboratory testing, and medications.
Onychomycosis should be assessed clinically and confirmed
with microscopy, histology, and/or culture. Terbinafine is the
primary choice for oral treatment and efinaconazole 10% for
topical. Efinaconazole can be used for maintenance to prevent
recurrence. For optimal outcomes, patients should be counseled
regarding treatment expectations as well as follow-up care and
maintenance post-treatment.
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Patient Education
It is important to manage patient expectations when treating
onychomycosis. Toenails grow slowly, meaning optimal results
can take 12–18 months.40 Further, patients should be made aware
that even after treatment they may never achieve a normal
looking nail if there is toenail loss or they have a disappearing
nail bed. Finally, clinical cure may not be possible, particularly
in those with very long-term disease; in these patients an
improved, better looking nail may be acceptable.

Another issue requiring patient education is the high recurrence
rates of onychomycosis (6.5%–53%),5 especially in athletes,
older patients, or patients with long-term disease, diabetes,
peripheral vascular disease, or a genetic predisposition.5,41
It is recommended that physicians schedule follow-up visits
3–6 months after oral medications or one year after topical
to check for recurrence and determine if treatment should be
resumed or changed. Furthermore, a physical handout (see
Figure 5) should be provided explaining follow-up care and
maintenance, highlighting that long-term treatment is more
than just pharmacologic (eg, personal care, footwear selection/
care, laundry42). Patients should be advised to use an ultraviolet
shoe sanitizer and/or copper or silver socks.43 Antifungal powder
added to shoes is also an option, although research regarding
its efficacy is lacking.
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A New Approach to Thread Facelifting
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Miami Rejuvenation Institute, Miami, FL

ABSTRACT
Background: Facial rejuvenation has traditionally been achieved by repositioning soft tissue via invasive surgery.
Objectives: The present work describes a thread-based, face-lifting (TBFL) technique (BussoLyft™ that has provided reproducible and
predictable results for 200 to 300 patients.
Methods: To reposition the orbital, nasolabial, and jowl fat pads, three primary vectors (one vertical, two oblique) are established on the
side(s) of the face that requires lifting. The vertical vector for the orbital fat pad is volumetric and the oblique vectors for the nasolabial
and jowl fat pads lift by thread-tissue engagement and repositioning.
Results: Repositioning the superficial fat pads of the orbital, nasolabial, and jowls areas results in a pleasant cosmetic outcome. In
the treated nasolabial and jowl fat pads, the primary repositioning vector results from engaging cogs with fat septa, which places fat
in a cosmetically optimal position. The primary mobilization of the superficial fat pad through the septal attachments to the dermis and
superficial fascia creates a secondary movement and repositions the overlying skin and underlying superficial muscular aponeurotic
system (SMAS). Very few threads are needed to reposition full-face superficial fat.
Conclusions: By optimizing every step of thread placement, the TBFL technique provides an efficient and effective method to reposition
facial fat pads.
J Drugs Dermatol. 2021;20(10):1085-1090. doi:10.36849/JDD.6139

INTRODUCTION
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the most dramatic results.

acial aging is associated with gravitational redistribution
of facial soft tissue. To date, rejuvenation has been
achieved by repositioning soft tissue via invasive surgery.
A more recent approach is thread lifting, a closed facial lifting
technique in which threads are inserted and passed under the
skin surface, pulled to lift the ptotic tissue, and anchored at the
point of entry.1,2

Thread lifting, or suture suspension, has yielded variable
results1,3 and progress in its application has been questioned.4
Nevertheless, suspension sutures have progressed from
non-absorbable polypropylene5,6 to resorbable multianchor
suspension sutures with knots,7 absorbable poly-L-lactic acid,8
polydioxanone (PDO),9,10 and from barbed threads5 to threads
with cogs or cones4,11 specifically designed to hold tissue in
place.
As important as thread and cannula design are for a successful
lift, the technique of thread placement is also important. In
general, thread placement publications fail to address the details
of technique.12 The present work describes, in detail, a threadbased, face-lifting technique that has provided reproducible
and predictable results for 200 to 300 patients.

MATERIALS AND METHODS
Patients
Adult patients with descended superficial fat pads are
candidates for a new thread-based, face-lifting (TBFL) technique

™

Thread Design
Volumetric PDO threads (50 mm mesh) and tissue-engaging
PDO threads (60-mm harpoon and 100-mm harpoon) were
purchased (Medyglobal America, Miami, FL) for use in three
primary vectors (Figure 1). Knowledge of different parts of a
thread and their distribution in a cannula (Figure 2) is essential
for performance of the TBFL.

FIGURE 1. The lifting vectors design for a 62-year-old female. The white
O marks on the lower face are the entry points. The X marks show
the most salient point of fat pad to be lifted. The dotted lines show the
trajectory of the cannula and thread path. Moving from the lower to the
upper face, the O marks show the jowl fat pad, the (middle) nasolabial
fat pad, and the orbital fat pad.
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FIGURE 2. Threads used in the TBFL and their distribution along
the cannula: (A) 50-mm mesh, (B) 60-mm harpoon, and (C) 100-mm
harpoon. In the B and C figures, T = the portion of unattached thread
to be trimmed, L = the lifting cogs section, I = the intermediate section
with bidirectional tissue mobility, A = the anchoring cog section, and D
= the disengagement section with no cogs.
(A)

(B)

(C)

Vectors
To reposition the orbital, nasolabial, and jowl fat pads, three
primary lifting vectors (one vertical, two oblique) are established
on the side(s) of the face that requires lifting. Each lifting
vector requires a specific PDO thread. PDO threads lift by two
mechanisms: (1) volumetric and (2) thread-tissue engagement
and repositioning. The vertical vector for the orbital fat pad
lifts by volumetric threads and the oblique vectors for the
nasolabial and jowl fat pads lift by thread-tissue engagement
and repositioning.

M. Busso

procedure. On the day of the procedure, the patient is asked to
remove make-up and cleanse the face before anesthesia and
surgical marking.
The two oblique vectors lift by thread-tissue engagement and
repositioning. The TBFL technique takes advantage of several
principles. One is that the entry point should be proximal
to the area of greatest mobility (the fat pad) and distal to the
anchoring area. With this approach, it’s easier to control thread
placement because the natural face curvatures do not interfere
with placement, as they would with distal entry.
The second principle is that when the target tissue is at the
desired final position, it must be distributed along the cannula.
This assures that the area to be lifted coincides with the
distribution of lifting cogs and that the anchoring cogs correlate
externally with the anchoring area. For this to occur, the surgeon
must, of course, know how the lifting and anchoring cogs are
distributed along the cannula.
The third principle is that to ensure correct thread-tissue
engagement, the cannula is introduced with bevel up and
advanced so that it perforates as many vertical septa of
the superficial fat pads as possible. Superficial fat is highly
partitioned and the more septa/cog interactions, the better the
tissue holding and repositioning. The surgeon must also fold the
skin to create a subcutaneous tunnel, which allows the cannula
to advance in the correct subcutaneous plane. The cannula is
kept close to the dermis without touching it so that it traverses
through as many septa as possible. The more septa engaged,
the better the fixation.
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To lift the orbital fat pads, a vertical (antigravitational) vector is
drawn parallel to and in a direction opposite to the gravity vector.
The fixed anchoring point is the superior face of the zygomatic
bone. An entry point is marked, and anesthesia applied both as
a bleb on the marked skin and through the path of the cannula.
Entry is achieved with an 18-gauge needle with the bevel up.
Four PDO threads (50-mm mesh) are placed between the
zygomatic bone and fat pads to elevate the fat pad on each side
of the face. As many threads as necessary (eg, 4 to 8 on each
side) are used to obtain the desired lift as judged visually.
As stated earlier, the nasolabial and jowl fat pads are lifted
by thread-tissue engagement and repositioning. The mobile
nasolabial fat pad is repositioned using an oblique vector with
a fixed anchoring point at McGregor’s patch. Lifting is achieved
with a 60-mm, 18-gauge, double-cog harpoon thread.

For the thread-tissue engagement just described, cogs of the
thread are distributed in a single plane. It’s important that the
axis of the septal perforation does not coincide with the axis
of this plane. If the planes coincide, the available space on
the septal wall for the cog to attach is reduced, increasing the
likelihood that the thread will disengage. Threads with one cog
per site overcome this issue by having a helicoidal distribution
of cogs.

For the jowl fat pad, an oblique vector with a fixed anchoring
point over the less mobile masticatory region between the
zygomatic and the masseteric ligaments is established. Lifting
is accomplished with a 100-mm, 18-gauge, double-cog harpoon
thread.

If a harpoon thread is used (as with the jowl fat pads), the
double cogs are distributed in a single plane. To optimize cogseptal engagement, the surgeon should turn the cannula about
45 degrees each time a septum is perforated. Septal perforation
is felt as a sudden loss of resistance to cannula advancement. To
optimize fat pad repositioning, the surgeon should advance the
cannula until it engages the most distal septum in the anchoring
zone. Harpoon cogs have three components: double cogs for
septal interaction, a support system to minimize cog bending,
and a septal piercing/anchoring piece.

Procedure
Pretreatment or washout periods are not necessary before the

Another principle is that the distance between the first lifting cog
and the final anchoring cog should remain constant. It should
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not be altered by tissue manipulation along the cannula or after
the thread is released. If the distance is reduced, the result will
be new wrinkles or folds.
Figures 3 to 5 illustrate the steps in thread placement.

FIGURE 3. Insertion of the 50-mm mesh thread into the orbital entry
point.

FIGURE 4. Use of a 60-mm harpoon thread to elevate the nasolabial fat
pad. The cannula is inserted to reach the farthest fibrous septum. The
patient’s head is tilted while the physician’s thumb lifts the nasolabial
fat pad. The physician’s index finger stretches the skin in front of the
cannula before the physician releases the thread.

M. Busso

4. Create an entry point with an 18-gauge needle with the bevel
up.
5. Place a 50-mm mesh thread into the target area, touching the
supraperiosteum.
6. Continue to place threads as necessary to obtain the desired
correction.
Nasolabial fat pads
1. Follow steps 1 through 3 of the orbital fat pads.
2. Create an entry point with an 18-gauge needle, bevel up and
parallel to the skin.
3. Tilt the patient’s head slightly to accentuate gravitational
changes.
4. Introduce a 60-mm harpoon thread, bevel up.
5. Create a subcutaneous fat tunnel by folding the skin.
6. Advance the cannula through the superficial subcutaneous
fat without touching the dermis.
7. When you feel resistance due to septum perforation, rotate
the cannula about 45 degrees and continue to advance the
cannula.
8. Advance the cannula until you reach the most distal septum
in the anchoring area. This is in the subcutaneous tissue
around McGregor’s patch (zygomatic retaining ligament).
9. Stretch the skin on the anchoring area with the index finger to
prevent skin folding.
10. Using the thumb, reposition the superficial fat pad to the
desired location. This maneuver maintains the distance
between the first lifting cog and the last anchoring cog
constant.
11. Before releasing the thread, distribute the tissue along the
cannula so the fat pad to be lifted falls where the lifting cogs
are located; then place the anchoring cogs in the anchoring
area.
12. Remove the cannula without further tissue manipulation.
13. Trim the excess unattached thread up to the first lifting cogs.
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FIGURE 5. Use of a 100-mm harpoon thread to elevate the jowls fat
pad. The entry point is on the paramedial neck. The patient’s head
is tilted while the physician’s right hand pushes the cannula to the
farthest septum and the left index finger stretches the skin in front of
the cannula tip. At this point the physician releases the thread from
the cannula.

Surgical Steps. The following is a step-by-step description of
the TBFL technique for lifting the orbital, nasolabial, and jowl fat
pads.
Orbital fat pads
The patient is sitting for the following steps.
1. Mark the entry point (O) for easy access to the superior
aspect of the zygoma.
2. Apply chlorhexidine to the target area.
3. Place a bleb of anesthetic at the entry point and allow to
infiltrate the intended path of the thread.

Jowl fat pads
1. Follow steps 1 through 3 of nasolabial fat pads.
2. Introduce a 100-mm harpoon thread, bevel up.
3. Create a subcutaneous fat tunnel by folding the skin.
4. Advance the cannula through the superficial subcutaneous
fat without touching the dermis.
5. When you feel resistance due to septum perforation, rotate
the cannula about 45 degrees and continue to advance the
cannula.
6. Advance the cannula until you reach the most distal septum in
the anchoring area, the area over the less mobile masticatory
region between the zygomatic and the masseteric ligaments.
At this stage, the cannula hub has moved the skin around the
entry point to the base of the mandible.
7. Stretch the skin on the anchoring area with the index finger
to prevent skin folding. This maneuver maintains the distance
between the first lifting cog and the last anchoring cog
constant.
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8. Before releasing the thread, distribute the tissue along the
cannula so the fat pad to be lifted falls where the lifting cogs
are located; then place the anchoring cogs in the anchoring
area.
9. Remove the cannula without further tissue manipulation.
10. Trim the excess unattached thread up to the first lifting cogs.
When the procedure is completed, patients should avoid
excessive mimetic/masticatory movements for 48 hours, keep
the entry points covered with a band-aid for 24 hours, and take
ibuprofen as needed for discomfort. Posttreatment products
(for face washing, etc.) are applied only in an upward motion to
minimize discomfort and avoid disengagement.

RESULTS
Repositioning the superficial fat pads of the orbital, nasolabial,
and jowls areas results in a pleasant cosmetic outcome
immediately after the procedure. Overcorrection to compensate
for loss of lift, as often happens with other procedures, has never
been necessary. Clinical examples are shown in Figures 6 to 8.

FIGURE 6. The left facial side of a 62-year-old female 2 months after
elevation of her nasolabial and jowls fat pads by the TBFL technique.
The improvement in her neck elevation is also remarkable.

M. Busso

a secondary movement and repositions the overlying skin and
underlying superficial muscular aponeurotic system (SMAS).
Very few threads are needed to reposition full-face superficial fat.
Note that although the threading targeted the face, the laxity of
the neck improved as well (Figure 6).

DISCUSSION
The popularity of thread placement is increasing and multiple
approaches to the technique have been reported3,13,14 to optimize
both material and design of the threads.
The goal of the present work has been to optimize technique for
thread placement. The TBFL technique shows, for example, how
threads can be used to provide volumetric lifts. The author has
achieved a vertical lift by bulking up orbital fat pads with 50-mm
threads.
Fillers have been the preferred device for non-invasive lateral
cheek elevation. Drawbacks, however, include filler translocation
with loss of lifting. Although translocation can be addressed
by adding more filler, this approach may result in deformity
due to uneven deposition of filler. In contrast, translocation
behind fat pads (and subsequent fat pad protrusion) has not,
to the author’s knowledge, been reported with mesh/volumetric
threads. Thread-based placement is not technically challenging,
and, to the author’s knowledge, the Tyndall effect,15 vascular
occlusion, and embolism have not been reported with this
technique. For surgical fixation of the SMAS, braided sutures
have been shown to generate a greater fibroblastic response
than their monofilament counterparts.16
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FIGURE 7. A 59-year-old female before (left) and 1 month after (right)
TBFL.

FIGURE 8. A 48-year-old female before (left) and 2 months after (right)
TBFL.

In the treated nasolabial and jowl fat pads, the primary
repositioning vector results from engaging cogs with fat
septa, which places fat in a cosmetically optimal position. The
primary mobilization of the superficial fat pad through the
septal attachments to the dermis and superficial fascia creates

The TBFL technique targets superficial fat pads. To obtain
predictable results, the surgeon must know the exact distribution
of each structure along the inserted cannula. Because the
procedure targets superficial fat pads, the length of the thread
must match the length of the fat pads. For example, a 60-mm
thread with 3-cm lifting length is appropriate for lifting the
nasolabial fat pad whereas a 100-mm thread with a 5-cm lifting
length is the thread of choice for the jowl’s fat pad. It may be
tempting to use a longer thread than necessary. This approach
results in lifting an excess of tissue and increment on the
required lifting forces. This unnecessarily increases the tension
on thread-tissue engagement and increases the likelihood of
slippage.
The technique is designed to optimize tissue-thread engagement.
Septal perforation may be minimized by using an L-shaped
cannula rather than a blunt cannula. Rotating the cannula 45
degrees after each septal perforation reduces the likelihood that
the cog will go through the perforation without attaching to the
septal wall. If the septal perforation is larger than the cog or
cone, perforation is caused by the cannula and slippage can be
anticipated.
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With this technique, surgeons achieve more precision in placing
the lifting cogs, thus maximizing the interaction with the
superficial fat pad to be lifted.
With most thread-lifting techniques, the surgeon places the
insertion point close to the anchoring area.17 The author,
however, suggests placing the entry point proximal to the fat
pad to provide more control in engaging the pad and to provide
maximum lift. Note that the entry point is located 2 centimeters
from the fat pad to ensure that first lifting cog coincides with the
medial boundary of the superficial fat pad.
With the TBFL technique, the free thread on the area of the
greatest tissue mobility is trimmed up to the first cog, thus
avoiding thread protrusion, translocation, and discomfort. Both
ends of the thread are free of cogs and therefore attachment to
tissue does not occur.
The TBFL also simplifies thread insertion. By first determining
the most efficient lifting vector, the surgeon can introduce
multiple threads through a single-entry point and follow a single
track that has been anesthetized. Two threads per insertion site
are usually enough to accomplish a cosmetically elegant effect.
Heavier fat pads or higher liftings might require 3 or 4 threads
per site as judged by a visual endpoint.

M. Busso

because the fibrous septa that traverse the superficial fat pads
connect the SMAS to the dermis.
TBFL provides a mid-face lift that can stand alone or in
combination with a short-scar face lift.18 By optimizing every step
of thread placement, the TBFL technique provides an efficient
and effective method to reposition fat pads. Very few threads
are needed to reposition full-face superficial fat.
Confirmation of results through long-term follow-up and a larger
patient cohort are warranted.
Safety
Complications have been limited to transient swelling,
discomfort, and minor bruising. Scars at the entry points are
temporary and resolve without treatment.
The TBFL procedure requires the use of as many threads as
necessary to achieve a satisfactory visual endpoint. In the
author’s experience, the threads have never disengaged. For
this reason, it is unusual for suboptimal results to occur. If such
results do occur, implantation of additional threads is warranted.
Procedure Duration
Patient preparation requires approximately 15 minutes and
thread placement is completed in approximately 10 minutes.
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Tissue holding is a function of thread design, septum integrity,
and applied mimetic/gravity forces. Septum integrity is
preserved by using a correctly designed cannula; as described
earlier, trauma is reduced by using an L-shaped cannula rather
than a blunt cannula.
Although duration of facial correction is correlated to duration
of tissue-thread interaction and collagen deposition, the
ultimate goal of TBFL is to trigger the proper mechanobiological
stimuli that will result in self-sustaining correction. As opposed
to an extensive facelift that requires SMAS fixation to deep
fascia after releasing it from retaining ligaments, the goal of
TBFL is to mobilize SMAS in a way that reduces tension of
retaining ligaments and shortens them by decreasing collagen
production.
Regarding threads, each is unique in material, caliber, geometry,
direction, number of cogs/barbs/cones/knots, and cannula
design. Therefore, each requires a specific technique to obtain
reproducible and predictable results. Although many concepts
described herein can be extrapolated to other thread systems,
the techniques described apply specifically to the harpoonshaped cog system.
Suspension sutures are designed to attach to specific firm
structures such as fibrous septa, SMAS, or dermis. With the
TBFL system, the primary movement of the skin is created by
repositioning fat pads. Secondary movement is also achieved

dermal fillers, or superficial procedures (restricted to the
epidermis) several days after the TBFL procedure. Deep
radiofrequency, focused ultrasound, deep resurfacing, or
nitrogen-based plasma skin rejuvenation (nitrogen or heliumbased) may be performed 3 months after the TBFL. The TBFL,
which achieves volumetric positioning, may be complemented
by volumetric support with fat tissue.
Limitations
The TBFL accomplishes what it was designed to perform, which
is to predictably reshape the face with more angular contour,
reducing the need for facial liposuction.
The Future
TheTBFL has established a solid foundation for thread placement
that will continue to improve as the technique achieves its full
potential in facial rejuvenation.

CONCLUSION
By optimizing every step of thread placement, theTBFL technique
provides an efficient and effective method to reposition fat pads.

DISCLOSURES
Dr. Busso is a consultant for Medyglobal America. He trains
physicians on PDO thread techniques and is a speaker for
Medyglobal America. He owns the BussoLyft trademark.
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children treated for spasticity but symptoms can also occur in adults treated for spasticity and other conditions, particularly in those
patients who have underlying conditions that would predispose them to these symptoms. In unapproved uses, including spasticity in
children and in approved indications, cases of spread of effect have been reported at doses comparable to those used to treat cervical
dystonia and at lower doses [see Warnings and Precautions].

Please see additional brief summary of Full Prescribing Information on the next page and
Full Prescribing Information and Medication Guide at XeominAesthetic.com.
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BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION CONTINUED
CONTRAINDICATIONS
Hypersensitivity – Reactions have been reported with botulinum toxin products
(anaphylaxis, serum sickness, urticaria, soft tissue edema, and dyspnea). If
serious and/or immediate hypersensitivity reactions occur further injection of
XEOMIN should be discontinued and appropriate medical therapy immediately
instituted. XEOMIN is contraindicated in patients with a known hypersensitivity
to the active substance botulinum toxin type A, or to any of the excipients
(human albumin, sucrose) in the formulation. Infection at Injection Site – Use
in patients with an infection at the injection site could lead to severe local or
disseminated infection. XEOMIN is contraindicated in the presence of infection
at the proposed injection site(s).
WARNINGS AND PRECAUTIONS
Lack of Interchangeability between Botulinum Toxin Products – The potency
Units of XEOMIN for injection are specific to the preparation and assay
method utilized. They are not interchangeable with other preparations of
botulinum toxin products and, therefore, units of biological activity of XEOMIN
cannot be compared to or converted into Units of any other botulinum toxin
products assessed with any other specific assay method.
Dysphagia and Breathing Difficulties – Treatment with XEOMIN and other botulinum
toxin products can result in swallowing or breathing difficulties. Patients with
pre-existing swallowing or breathing difficulties may be more susceptible to
these complications. In most cases, this is a consequence of weakening of
muscles in the area of injection that are involved in breathing or swallowing.
When distant effects occur, additional respiratory muscles may be involved.
Deaths as a complication of severe dysphagia have been reported after treatment
with botulinum toxin. Dysphagia may persist for several months, and require
use of a feeding tube to maintain adequate nutrition and hydration. Aspiration
may result from severe dysphagia, and is a particular risk when treating patients
in whom swallowing or respiratory function is already compromised. Patients
may require immediate medical attention should they develop problems with
swallowing, speech, or respiratory disorders. These reactions can occur within
hours to weeks after injection with botulinum toxin [See BOXED WARNING].
Pre-existing Neuromuscular Disorders – Patients with neuromuscular disorders
with peripheral motor neuropathic diseases, amyotrophic lateral sclerosis, or
neuromuscular junctional disorders (e.g., myasthenia gravis or Lambert-Eaton
syndrome) may be at increased risk for severe dysphagia and respiratory
compromise from typical doses of XEOMIN.
Risk of Ptosis in Patients treated for Glabellar Lines – Do not exceed the
recommended dosage and frequency of administration of XEOMIN. In order to
reduce the complication of ptosis, avoid injection near the levator palpebrae
superioris, particularly in patients with larger brow depressor complexes.
Corrugator injections should be placed at least 1 cm above the bony
supraorbital ridge.
Human Albumin and Transmission of Viral Diseases – This product contains
albumin, a derivative of human blood. Based on effective donor screening
and product manufacturing processes, it carries an extremely remote risk for
transmission of viral diseases and variant Creutzfeldt-Jakob disease (vCJD). There
is a theoretical risk for transmission of Creutzfeldt-Jakob disease (CJD), but if that
risk actually exists, the risk of transmission would also be considered extremely
remote. No cases of transmission of viral diseases, CJD, or vCJD have ever been
identified for licensed albumin or albumin contained in other licensed products.
ADVERSE REACTIONS
The following adverse reactions to XEOMIN are discussed in greater detail in
other sections of this brief summary:
• Spread of Effects from Toxin
• Lack of Interchangeability between Botulinum
Toxin Products
• Dysphagia and Breathing Difficulties
• Pre-existing Neuromuscular Disorders
• Risk of Ptosis in Patients Treated for Glabellar Lines
• Human Albumin and Transmission of Viral Diseases

Immunogenicity – As with all therapeutic proteins, there is a potential for
immunogenicity. The detection of antibody formation is highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed
incidence of antibody (including neutralizing antibody) positivity in an
assay may be influenced by several factors including assay methodology,
sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of
antibodies in the studies described below with the incidence of antibodies in
other studies or to other botulinumtoxinA products may be misleading. Of the
464 patients treated with XEOMIN in the main phase and open-label extension
period of the glabellar frown lines clinical trials, no patients developed
neutralizing antibodies after treatment. No patients demonstrated a secondary
lack of treatment response due to neutralizing antibodies.
Postmarketing Experience – The following adverse reactions have been
reported during post-approval use with XEOMIN. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always possible
to reliably estimate their frequency or establish a causal relationship to drug
exposure: eye swelling, eyelid edema, dysphagia, nausea, flu-like symptoms,
injection site pain, injection site reaction, allergic dermatitis, localized allergic
reactions like swelling, edema, erythema, pruritus or rash, herpes zoster,
muscular weakness, muscle spasm, dysarthria, myalgia and hypersensitivity.
DRUG INTERACTIONS
No formal drug interaction studies have been conducted with XEOMIN.
Co-administration of XEOMIN and aminoglycoside antibiotics or other
agents interfering with neuromuscular transmission, e.g., tubocurarine-type
muscle relaxants, should only be performed with caution as these agents
may potentiate the effect of the toxin. Use of anticholinergic drugs after
administration of XEOMIN may potentiate systemic anticholinergic effects. The
effect of administering different botulinum toxin products at the same time
or within several months of each other is unknown. Excessive neuromuscular
weakness may be exacerbated by administration of another botulinum toxin
prior to the resolution of the effects of a previously administered botulinum
toxin. Excessive weakness may also be exaggerated by administration of a
muscle relaxant before or after administration of XEOMIN.
USE IN SPECIFIC POPULATIONS
Pregnancy – There are no adequate data on the developmental risk associated
with the use of XEOMIN in pregnant women. XEOMIN should be used during
pregnancy only if the potential benefit justifies the potential risk to the
fetus. XEOMIN was embryotoxic in rats and increased abortions in rabbits
when given at doses higher than the maximum recommended human dose
(MRHD) for cervical dystonia (120 Units) on a body weight basis. In the U.S.
general population, the estimated background risk of major birth defects
and miscarriages in clinically recognized pregnancies is 2-4% and 15-20%,
respectively. The background risk of major birth defects and miscarriage for the
indicated population is unknown.
Animal Data - When XEOMIN was administered intramuscularly to pregnant rats
during organogenesis (3, 10, or 30 Units/kg on gestational days [GDs] 6, 12, and
19; or 7 Units/kg on GDs 6 to 19; or 2, 6, or 18 Units/kg on GDs 6, 9, 12, 16, and
19), decreases in fetal body weight and skeletal ossification were observed at
doses that were also maternally toxic. The no-effect level for embryotoxicity in
rats was 6 Units/kg (3 times the MRHD for cervical dystonia on a body weight
basis). Intramuscular administration to pregnant rabbits during organogenesis
(1.25, 2.5, or 5.0 Units/kg on GDs 6, 18, and 28) resulted in an increased rate of
abortion at the highest dose, which was also maternally toxic. In rabbits, the
no-effect level for increased abortion was 2.5 Units/kg (similar to the MRHD for
cervical dystonia on a body weight basis).
Lactation - There are no data on the presence of XEOMIN in human milk,
the effects on the breastfed infant, or the effects on milk production. The
developmental and health benefits of breastfeeding should be considered along
with the mother's clinical need for XEOMIN and any potential adverse effects on
the breastfed infant from XEOMIN or from the underlying maternal conditions.
Pediatric Use – Safety and effectiveness of XEOMIN in patients less than 18
years of age have not been established.
Geriatric Use – Glabellar Frown Lines – There are limited clinical data with
XEOMIN in subjects over 65 years of age and over in clinical studies with
glabellar lines. Of the total number of subjects in the placebo-controlled
clinical studies, 21 (4%) subjects were 65 and over. Efficacy was observed
in 20% (3/15) of XEOMIN subjects 65 years and over. For the entire safety
database of geriatric subjects, there was no increase in the incidence of
adverse events related to treatment with XEOMIN.
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Glabellar Frown Lines – In three placebo-controlled trials in 803 subjects with
glabellar lines, 535 subjects received a single dose of 20 Units XEOMIN and
268 received placebo. The most frequent adverse reactions in XEOMIN treated
subjects were headache (5.4%), facial paresis (0.7%), injection site hematoma
(0.6%), and eyelid edema (0.4%). In open label, multiple dose trials, adverse
reactions were reported for 105 of the 800 subjects (13.1%). Headache was the
most common adverse reaction, reported for 57 subjects (7.1%), followed by
injection site hematoma in 8 subjects (1.0%).
Adverse Reactions in Placebo-Controlled Trials
Adverse Reaction
Nervous system disorders
Headache

XEOMIN
(N=535) (%)

Placebo
(N=268) (%)

33 (6.2)

6 (2.2)

29 (5.4)

6 (2.2)

Facial paresis (brow ptosis)

4 (0.7)

0

General disorders and
administration site conditions

5 (0.9)

2 (0.7)

Injection site hematoma

3 (0.6)

0

Injection site pain

1 (0.2)

0

Facial pain

1 (0.2)

0

Injection site swelling

0

1 (0.4)

Sensation of pressure

0

1 (0.4)

Eye disorders

5 (0.9)

0

Eyelid edema

2 (0.4)

0

Blepharospasm

1 (0.2)

0

Eye disorder

1 (0.2)

0

Eyelid ptosis

1 (0.2)

0

OVERDOSAGE
Excessive doses of XEOMIN may be expected to produce neuromuscular
weakness with a variety of symptoms. Respiratory support may be required
where excessive doses cause paralysis of the respiratory muscles. In the event
of overdose, the patient should be medically monitored for symptoms of
excessive muscle weakness or muscle paralysis [see Warnings and Precautions].
Symptomatic treatment may be necessary. Symptoms of overdose are not likely
to be present immediately following injection. Should accidental injection or oral
ingestion occur, the person should be medically supervised for several weeks for
signs and symptoms of excessive muscle weakness or paralysis. In the event of
overdose, antitoxin raised against botulinum toxin is available from the Centers
for Disease Control and Prevention (CDC) in Atlanta, GA. However, the antitoxin
will not reverse any botulinum toxin-induced effects already apparent by the time
of antitoxin administration. In the event of suspected or actual cases of botulinum
toxin poisoning, please contact your local or state Health Department to process
a request for antitoxin through the CDC. If you do not receive a response within
30 minutes, please contact the CDC directly at 770-488-7100. More information
can be obtained at http://www.cdc.gov/ncidod/srp/drugs/formulary.html#1a
Please visit www.XEOMIN.com for full Prescribing Information.

Copyright © 2021 Merz North America, Inc. All rights reserved. Xeomin is a
registered trademark of Merz Pharma GmbH & Co. KGaA. US-XEA-2100182
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Comparison of Modern Super Wide Field
Microscopy Systems in Mohs Surgery
C. William Hanke MD MPH, Michael S. Dent MD
Laser and Skin Surgery Center of Indiana, Indianapolis, IN

ABSTRACT
Microscopic interpretation of frozen tissue sections is fundamental to Mohs micrographic surgery. Mohs surgeons spend a significant
portion of their day at the microscope. Eye strain and fatigue, in addition to musculoskeletal strain, may increase the risk of interpretation
errors as well as musculoskeletal injury.3,4,5,7 Advances in microscope systems have allowed for more efficient and reliable reading of
slides as well as decreased physical strain. In particular, the advent of super wide field (SWF) microscopy, which includes lower
power objective lenses as well as wider eyepieces, allows for a much larger area to be viewed, decreasing eye strain.2,5 Also, more
ergonomically designed systems help to decrease musculoskeletal fatigue and injury.7 In an update to an article from Goldsberry et
al, that compared older SWF microscope systems,1 we review three newer systems for comparison: Leica DM2500, Nikon Ci-L, and
Olympus Bx53 (Figure 1.) Each system reviewed demonstrates ergonomic design and super wide fields of view, allowing for efficient
interpretation of tissue and decreased eye strain and musculoskeletal strain compared to older systems. The Nikon Ci-L had the largest
possible VFA at 490.87 mm2, 40% more area than the Olympus and 56% more area than the Leica.
J Drugs Dermatol. 2021;20(10):1093-1095. doi:10.36849/JDD.6083
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ohs micrographic surgery is the treatment of choice
First,
it is important to understand the basics of SWF microscopy

INTRODUCTION

M

for large, aggressive, recurrent, or poorly defined
skin cancers, as well as skin cancers in functionally
or cosmetically sensitive areas. The reasons for this include
the high cure rate, the cost-effectiveness of treating with local
anesthesia in the outpatient setting, the superior aesthetic and
functional results of repairing the smallest possible defect,
and perhaps most importantly, the ability to precisely clear
100% of the tissue margin using frozen section processing
and microscopic evaluation. Mohs surgeons end up spending
considerable time and effort in interpreting slides. Therefore,
we wanted to evaluate modern microscope systems that
incorporate SWF eyepieces, low magnification objectives, and
ergonomic designs. We evaluated the performance of each
system for 1–2 weeks and report our findings.

FIGURE 1. The Leica DM2500, Nikon Ci-L, and Olympus Bx53 super
wide field microscopy systems.

and how significant it is to the efficient interpretation of frozen
sections. The viewable field area (VFA), also known as the field
of view, is simply the actual area of what the microscope user
is visualizing when looking into the scope through a particular
lens. The larger the VFA, the more data one can process, with
less time, less eye movement, and less slide manipulation. A
larger VFA allows for a more efficient overall experience for
the Mohs surgeon. In order to determine the VFA, we need to
know the field number (FN) associated with the microscope as
well as the magnification objective (MO) for a particular lens.
The FN represents the diameter of the largest VFA possible on
a particular microscope eye piece. Dividing the FN by the MO
gives the view field diameter (VFD), which is the actual diameter
of the VFA for a specific FN and MO. We are basically finding
the area of a circle (πr2) when calculating the VFA. Calculations
are as follows:
View Field Diameter = Field Number/Magnification Objective
Viewable Field Area = π*(View Field Diameter/2)2
The VFA varies based on the FN and MO of the eyepieces and
lenses available for each microscope (Table 1.)1 Modern SWF
systems incorporate higher FN’s (25mm+) and lower MO’s (1-2x)
compared with older wide field systems (FN 18–22 mm, lowest
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TABLE 1.
Viewable Field Area for the Magnification Objectives of Each Microscope System
Viewable Field Area Comparison
Microscope
System

Leica DM2500

Nikon Ci-L

Olympus Bx53

Magnification
Objective

Field
Number
(mm)

View
Field
Diameter
(mm)

Viewable
Field Area
(mm2)

1.25

25

20

314.16

2.5

25

10

78.54

5

25

5

19.63

10

25

2.5

4.91

1

25

25

490.87

2

25

12.5

122.72

4

25

6.25

30.68

10

25

2.5

4.91

1.25

26.5

21.2

352.99

2

26.5

13.25

137.89

4

26.5

6.625

34.47

10

26.5

2.65

5.52

objective typically 4x.)1 The Leica DM2500 LED microscope has a
FN of 25 mm. The low power lenses include 1.25x, 2.5x, 5x, and
10x, with corresponding VFA’s of 314.16 mm2, 78.54 mm2, 19.63
mm2, and 4.91 mm2. The Nikon Ci-L microscope has a FN of
25 mm. The low power lenses include 1x, 2x, 4x, and 10x, with
corresponding VFA’s of 490.87 mm2, 122.72 mm2, 30.68 mm2,
and 4.91 mm2. The VFA on the 1x objective is the largest of the

C. W. Hanke, M.S. Dent

FIGURE 3. The graphic below represents the VFA using the lowest
objective lens (1x for Nikon, 1.25x for Leica and Olympus) for each
system reviewed: Leica 314.16 mm2, Nikon 490.98 mm2, Olympus 352.99
mm2.

three systems reviewed. The Olympus Bx53 microscope has
the largest FN at 26.5 mm. The low power lenses include 1.25x,
2x, 4x, and 10x, with corresponding VFA’s of 359.99 mm2, 137.89
mm2, 34.47 mm2, and 5.52 mm2 (Figure 2). At 490.87 mm2, the
Nikon Ci-L, using the 1x objective lens, has the largest VFA of
the systems reviewed (Figure 3.) To grasp just how large the
difference is between this VFA versus that of a traditional wide
field system, see Figure 4 for a visual representation.

surgeons are already at risk of musculoskeletal injury
Do Not Mohs
Copy
from hours spent taking layers of tissue and doing complex
Penaltiesrepairs.
Apply
As it is important to practice ergonomic techniques

FIGURE 2. Objective lenses for the Leica DM2500, Nikon Ci-L, and
Olympus Bx53 SWF microscope systems.

while performing surgery, it is also important while reading
slides. Improper positioning can lead to various injuries.4,7
On most older models of microscopes, the positioning of the
headpiece leads to forward flexion of the neck and increased
neck strain. Over time, musculoskeletal injury of the neck and/
or back may occur.4,6,7

FIGURE 4. Comparing the relative viewable field areas of (a) an older
system with a wide field eyepiece (FN = 22mm) with a 4x magnification
objective versus (b) the Nikon Ci-L with a super wide field eyepiece
(FN = 25) and a 1x magnification objective. The Nikon VFA is over 20
times larger.
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We were pleased with the ergonomics of the systems reviewed.
Each of the newer models that we reviewed allowed for viewing
slides while looking straight ahead, with an upright back and
neck posture. The positioning of the fine focus controls and
slide stages were well placed to minimize wrist and shoulder
strain. Over years, even decades practicing Mohs surgery,
proper ergonomics while reading slides can have a significant
impact on the health of the surgeon.7

SUMMARY
SWF microscope systems with low power objective lenses and
ergonomic designs can improve efficiency and ease of reading
slides and decrease optical and musculoskeletal strain of Mohs
surgeons. The three systems reviewed in this article are all
suitable choices, with large VFA’s and ergonomic designs. The
Nikon had the largest possible VFA at 490.87 mm2, 40% more
area than the Olympus, and 56% more area than the Leica.
All systems are vast upgrades compared with older wide field
microscopes.
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Pilot Study to Assess the Efficacy and Safety of a Novel,
Bioelectric Muscle Activation Device for Muscle Toning
and Fat Reduction
William LoVerme MDa and Glen Calderhead MSc PhDb
Newton Wellesley Hospital, Wellesley, MA
b
L’ACADEMIE Seoul, Korea

a

ABSTRACT
Background and Aims: Stimulation of muscles for improved strength and tone has historically been achieved using electro-muscular
stimulation. Discomfort often limited the amount of current applied thereby limiting efficacy. Lutronic’s Bioelectric Muscle Activation
(BMA) system, (Accufit)TM, employs unique waveforms and proprietary electrodes to enable various muscle contractions while
minimizing discomfort.
Subjects and Methods: Twenty-nine subjects were treated in an IRB-approved study to assess improvement in abdominal
muscle strength, tone, and appearance following a regimen of four 30-minute treatments. Clinical photography, weight, abdominal
circumference, and ultrasound images were recorded at baseline and 30 days post-final treatment.
Results: Twenty-nine subjects completed a subjective questionnaire. Of these subjects, 14 were very satisfied, 13 were satisfied, 1
was neutral, and 1 was dissatisfied. In addition, ninety-seven percent (97%) would recommend the treatment. A tingling sensation and
pressure were commonly reported during treatment with minimal discomfort. Independent randomized expert photography grading
correctly identified the treated versus the baseline images with a concordance rating of >90%. Ultrasound imaging showed an increase
in abdominal muscle thickness with a decrease in the abdominal fat layer for most patients.
Conclusions: The data showed that the bioelectric muscle activation device produced an observable reduction in abdominal contour,
which is consistent with ultrasound measurements and blinded expert grading. Based on the results of this pilot study, further studies
with larger populations are warranted.

Do Not Copy
Penalties Apply

J Drugs Dermatol. 2021;20(10):1096-1104. doi:10.36849/JDD.0100

INTRODUCTION

W

hen looking at the history of using electricity to
stimulate muscles (ie, electric muscle stimulation
[EMS] or electrostimulation), as with many other
new medical and scientific concepts, we can infer there is nothing
new under the sun. Ancient Egyptians had been treating pain by
using fish that emitted electrical impulses over 2000 years ago.
Documentation shows that fish (such as the electric torpedo
ray) were used in the same way in Ancient Greece and Rome.1
Jumping forward to the 18th century, the Italian physician
and scientist Luigi Galvani experimented on ‘bioelectricity’
in the use of electrical current applied to the spine to evoke
muscle contractions in frogs’ legs.2 This then gave rise to the
concept of galvanism (one fictitious product of which in the
19th century was Frankenstein’s monster [Frankenstein, Mary
Shelley, 1818].) A technique developed in the early part of that
century using electrostimulation therapy called Faradization
successfully restored movement and function in patients with
paralysis.3 Towards the latter part of the 19th century and into
the 20th century, gradual acceptance of ‘electrostimulation
therapy’ led to the development of specific devices very similar
to our current concept of EMS (Figure 1). However, while these

early EMS systems were effective, discomfort for the patient
was reportedly very high. To bring us more up to date, following
the success exhibited by Russian scientists in the use of direct
EMS in muscle groups for their cosmonauts to counteract
the weightless conditions encountered in orbit, Dr. Yakov
Kots caught the attention of the sports medicine world by the
success of the Russian athletes in the 1976 Montreal Olympics.

Introduction

stimulation [FMS] and EMS): the basic principle is the same.
Magnetic fields and electric current are both part of the
When looking at the history of using electricity to
electromagnetic family of energy. When muscle tissue in a
stimulate muscles (i.e. electric muscle stimulation [EMS] or
subject is targeted by impulses of this energy transdermally
electrostimulation) as with many other “new” medical and
via stimulation of the motor nerves, strong contraction of the
scientific concepts we can infer there is nothing really new
targeted muscle can be achieved with-out any input at all from
under the sun. Ancient Egyptians had been treating pain by
the subject since the exogenous impulses mimic the action
using fish that emitted electrical impulses over 2000 years ago.
potential normally delivered via the motor nerves by the central
Documentation shows that fish (such as the electric torpedo
nervous system. This then causes the muscles to contract.
ray) were used in the same way in Ancient Greece and Rome.
Over the last three years, the medical aesthetic industry has
[1] Jumping forward to the 18th century, the Italian physician
become interested in adding muscle stimulation to improve
and scientist Luigi Galvani experimented on ‘bioelectricity’
the
aesthetic appearance of patients. As a result, there has
in the use of electrical current applied to the spine to evoke
been an influx of new technologies developed from the
muscle contractions in frogs’ legs. [2] This then gave rise to the
physiotherapy industry to the medical aesthetic industry
concept of galvanism. (One fictitious product of which in the
with both the FMS and EMS approach [7-9]. FMS offers the
19th century was Frankenstein’s monster [Frankenstein, Mary
advantage of being able to deliver the magnetic field energy
Shelley 1818].) A technique developed in the early part of that
through the skin to stimulate the underlying muscle without
century using electrostimulation therapy called Faradization
affecting the skin in any way. EMS, on the other hand, delivers
successfully restored movement and function in patients with
the
electrical current through the skin. However, since the skin
paralysis. [3] Towards the latter part of the 19th century and into
©
is an electrical conductor, it reacts to the current with varying
the 20th century, gradual acceptance of ‘electrostimulation
degrees of intensity. This has limited
therapy’ led to the development of
the strength or amperage of the current
specific devices very similar to our
thus limiting potential efficacy as far as
cur-rent concept of EMS (Figure 1).
developing muscle strength is concerned
However, while these early EMS
since the stronger the contraction the
systems were effective, discomfort
greater the required amperage and
for the patient was reportedly very
thereby the higher the level of discomfort
high. To bring us more up to date,
for the subject being treated. After
following the success exhibited
evaluating the existing FMS and EMS
by Russian scientists in the use of
technologies for improving both the
direct EMS in muscle groups for
strength and tone of abdominal, thigh
their cosmonauts to counteract the
and buttock muscles, and the aesthetic
weightless conditions encountered
appearance of the body, Lutronic
in orbit, Dr Yakov Kots caught the
developed a novel approach consisting
attention of the sports medicine
of three core technologies that could
world by the success of the Russian
improve on existing results. Our
athletes in the 1976 Montreal
objective was to significantly improve on
Olympics. These athletes’ muscles
patient experience by adding a layer of
had been conditioned with his EMS
aesthetic improvement in addition to the
technique [4] often referred to as
improvement of functional movement.
‘Kots current’.[5]
Firstly, since muscle movement and
Currently, personal health which
the direction of movement is critical
has always been and remains
for functional performance and optimal
important for athletes has become
therapy’ in action: an engraving (C 1890) muscle activation, only direct current (DC)
an increasingly important consideration Figureof1:a Electrostimulation
nurse delivering an early form of EMS for back pain.
could be used. Therefore, a delivery system
(Courtesy:Welcome Collection ©Wikimedia Commons)
for the general population as well. The
had to be developed to enable very high DC
enrollment rate in fitness clubs and
levels to be delivered into the muscle so that the contraction
gymnasia has risen concomitantly. Modern-day physiotherapists
strength could replicate or exceed FMS technology. FMS
and physical therapists are familiar with passive EMS muscle
technology relies on a nonspecific alternating magnetic field
training methods both for maintaining and improving muscle
involving the target muscles, which in turn causes high intensity
strength and tone as well as for assisting in the rehabilitation

FIGURE 1. Electrostimulation therapy in action: an engraving (C 1890)
of a nurse delivering an early form of EMS for back pain. (Courtesy:
Welcome Collection Wikimedia Commons)
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These athletes’ muscles had been conditioned with his EMS
technique4 often referred to as ‘Kots current’.5
Currently, personal health, which has always been and remains important for athletes, has become an increasingly
important consideration for the general population as well.
The enrollment rate in fitness clubs and gymnasia has risen
concomitantly. Modern-day physiotherapists and physical therapists are familiar with passive EMS muscle training methods
both for maintaining and improving muscle strength and tone
as well as for assisting in the rehabilitation process for muscle-related injuries.6 While two main classes of transcutaneous
muscle stimulation exist (functional magnetic stimulation
[FMS] and EMS), the basic principle is the same. Magnetic
fields and electric current are both part of the electromagnetic
family of energy. When muscle tissue in a subject is targeted
by impulses of this energy transdermally via stimulation of the
motor nerves, strong contraction of the targeted muscle can
be achieved without any input at all from the subject since the
exogenous impulses mimic the action potential normally delivered via the motor nerves by the central nervous system. This
then causes the muscles to contract.
Over the last three years, the medical aesthetic industry has
become interested in adding muscle stimulation to improve the
aesthetic appearance of patients. As a result, there has been an
influx of new technologies developed from the physiotherapy
industry to the medical aesthetic industry with both the FMS
and EMS approach.7-9 FMS offers the advantage of being able to
deliver the magnetic field energy through the skin to stimulate
the underlying muscle without affecting the skin in any way.
EMS, on the other hand, delivers the electrical current through
the skin. However, since the skin is an electrical conductor, it
reacts to the current with varying degrees of intensity. This has
limited the strength or amperage of the current, thus, limiting
potential efficacy as far as developing muscle strength since
the stronger the contraction the greater the required amperage
and thereby the higher the level of discomfort for the subject
being treated. After evaluating the existing FMS and EMS
technologies for improving both the strength and tone of
abdominal, thigh, and buttock muscles, and the aesthetic
appearance of the body, Lutronic developed a novel approach
consisting of three core technologies that could improve on
existing results. The objective was to significantly improve onpatient experience by adding a layer of aesthetic improvement
in addition to the improvement of functional movement.

W. Loverme and R.G. Calderhead

relies on a nonspecific alternating magnetic field involving
the target muscles, which in turn causes high intensity bioelectrical stimulation of the muscles. Since the magnetic
field cannot be focused or controlled, there is no direction of
muscle movement, only singular inward muscle contraction.
One major problem associated with transcutaneous EMS
with single active electrode stimulation has been how quickly
muscle fatigue and pain can set in.10 Lutronic’s solution to
both problems was first to develop new electrode technology,
which basically incorporated multiple small electrodes working
together in each large applicator thereby spreading the current
load evenly over the skin in a similar pattern to the ‘top hat’
beam favored by laser practitioners when homogeneous
delivery of laser energy is required.
This approach allows higher currents to reach muscles while
minimizing skin discomfort. The second stage in the approach
was to examine the role of two delivery channels working
with each other through sets of eight electrodes working in
two groups, thus helping to forestall potential EMS-mediated
muscle fatigue. The next technological focus was to create
area- and muscle size-specific waveforms to emulate 4 different
types of exercise movements that could be used independently.
Finally, a multiple sequence was developed based on the
anatomical area, muscle size/exhaustion point, and functional
muscle movement to create a hands-free 30-minute target
area-specific treatment modality (Auto mode).

Do Not Copy
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First, since muscle movement and the direction of movement
is critical for functional performance and optimal muscle
activation, only direct current (DC) could be used. Therefore, a
delivery system had to be developed to enable very high DC
levels delivered into the muscle so that contraction strength
could replicate or exceed FMS technology. FMS technology

data with a prototype system showed
visible improvement in both abdominal thickness and
definition when assessed 1 month post 4 x 30-minute sessions
spaced at least 48 hours apart. Ultrasound images of both the
fat layer and muscle layer were compared to baseline and
showed either a reduction or change to the fat compartment in
addition to the relative beneficial change in muscle thickness.
The promising results from that initial work on the prototype
device demonstrated that the treatment of multiple anatomical
areas worked to increase the size and stretch of muscle tissue
and replicated the functional movement of the muscles used
in weekly exercise for sustained long-term health benefits.
An additional benefit was the delivery of immediate aesthetic
outcomes. The bio-electrical muscle stimulator, Accufit™
(Lutronic Aesthetic, Billerica, MA) was designed with built-in
intelligence to enhance muscle strength and tone, and to target
overall health and improved aesthetic appearance. This present
pilot study was designed to assess the safety and efficacy of
Accufit treatment in a reasonably sized patient population.

SUBJECTS AND METHODS
Subjects
Thirty-seven subjects (27 females and 10 males) enrolled for
the study to assess improvement in abdominal muscle strength
and tonicity and abdominal appearance following a regimen of
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treatments with Accufit. Three subjects failed to complete the
treatment protocol and 5 others were lost to follow-up, so 29
subjects formed the final study population (25 Caucasian skin
type, 4 Asian skin type III, 20 females, and 9 males, ages ranging
from 25–61 years, median age 48, and mean age 45.82±10.8).
Patient demographics are seen in Table 1. The period of the study
from enrollment to completion of all follow-ups was from August
treatment to
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that there are no bubbles or gaps between the strip and the
skin. It is very important to ensure that IntelliGEL must always
be present, separating the electrode surface from direct contact
with the skin.
Electrode Placement
Noting the numbering on the electrodes, carefully position and
place the eight IntelliSTIM electrodes according as shown on
Figure 3 paying particular attention to the color of the electrode
cables. All sets of electrodes should be placed with the red
cable on the top closest to the ribs and the same numbered pair
with the black cable on the bottom. It helps if the patients flex
their muscles to help with placement. Velcro body wraps are
provided with the system. After the electrodes are confirmed to
be in complete contact with the hydrogel, use the Velcro patient
body wraps to secure the electrodes firmly for complete contact
with both the hydrogel pads and the patient’s skin.
Setting Parameters and Treatment
Once the IntelliSTIM electrodes have been placed properly,
treatment can begin. The treatment mode is selected, in the
present study, ‘Auto’. The treatment area is selected, ‘Abdominal’
in the present study, and the treatment time is set (30 minutes
in the present study).
Touching the ready button begins treatment and energy intensity
for each channel should be selected. Starting at a lower setting,
for example 30%, is recommended particularly for the first
treatment. Most patients become accustomed to the treatment
sensation quickly and energy can be increased to the maximum
level that the patient can comfortably tolerate. During treatment,
monitor patient feedback to make sure their discomfort level is
minimal (especially during the first few minutes). Ensure that
the Velcro body wraps remain tight and that the electrodes
remain in complete contact with the hydrogel.

W. Loverme and R.G. Calderhead

and at the 30-day follow-up assessment after the final treatment
session using a standardized setting under identical lighting
conditions. Videography of each session was recorded. Patients
assessed their level of pain after each session on an 10-point
visual analog scale (no pain, zero; worst possible pain, 10). Five
volunteer patients underwent ultrasonography (US) imaging of
their abdomens at baseline and at the 30-day assessment point
to assess any morphological changes in muscle components
and overlying fat compartments.
Patient Questionnaire
At the 30-day assessment point, patients were asked to
complete a written questionnaire that elicited their reason for
having treatment and their goals for the treatment. Any changes
in their abdominal strength or contour were noted and when
and to what degree these changes occurred were also recorded.
Specific sensations during treatment were elicited. Patients
were asked to rate their overall comfort level of the entire
treatment process on an 11-point visual analogue scale (zero,
maximum comfort; 10, maximum discomfort), and were asked
if they would be prepared to recommend the Accufit treatment
to friends and family. How they had heard about this study was
also recorded. Finally, they were invited to leave any written
comments at the end of the questionnaire.
Independent Expert Graders

randomized deck of before and after clinical photography from
Do Not ACopy
randomly selected 15 subjects was presented to 2 independent
Penaltiesexpert
Apply
graders who were asked to correctly identify the order

Post-Treatment
When treatment is complete, remove the IntelliSTIM electrodes,
and IntelliGEL strips and dispose of them appropriately. Clean
the skin with alcohol wipes to remove any residual hydrogel.
As for post-treatment care, patients can resume their normal
activities immediately. Any muscle soreness should resolve
within 24 to 48 hours. Advise patients to avoid hot Jacuzzi bath,
saunas, or exposure of the skin to anything extreme for 24
hours.
Assessments
The patients’ height was recorded at baseline. Patients were
weighed on a digital scale (at baseline) and at the final assessment, which was 30 days after the last treatment session.
Abdominal circumference was measured at the umbilicus at
baseline and again at the 30-day assessment. Clinical digital
photography (camera model and maker) was taken at baseline

in which the photographs appeared either before/after or after/
before.
Ethics
All patient data were securely digitally stored and made
anonymous. Patients were also assured of strict confidentiality.
The study was carried out under IRB approval while adhering to
the precepts of the Declaration of Helsinki (7th revision, 2013)
and the World Health Organization Guidelines for Good Clinical
Practice (GCP).

RESULTS
All twenty-nine subjects completed the final questionnaire.
Of these, fourteen were very satisfied with the improvement
in the tone and appearance of their abdomens and flank
whereas thirteen were satisfied, one was neutral, and one was
dissatisfied. From this, we can infer 93% were satisfied or better
(Table 1). The majority of the 29 subjects (18) showed a modest
weight loss (average, 2.23 lbs): in 14, it was from 0.1 to 3 lbs,
although the other 4 subjects showed losses from 4 to 7 lbs;
three subjects remained the same weight, and the remaining 8
showed minor gains from 0.1 to 4 lbs (average, 1.83 lbs; Table
1). Seventeen subjects demonstrated a minor circumferential
reduction (average, 0.91”) ranging from 0.75” to 1.5”. Ten
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TABLE 1.
Patient Demographics, including Any Weight Or Abdominal Circumferential Changes, Treatment Pain Score and Comfort Level, Satisfaction
Assessment and Willingness to Recommend Accufit Treatment to Friends And Family.

Do Not Copy
Penalties Apply

Note: PT, patient; Δw, weight difference; Δc, circumferential difference; UK, unknown; PL/CL, discomfort felt during treatments vs retrospective assessment of treatment
discomfort. S, satisfaction level: VS, very satisfied; S, satisfied; N, neutral; D, dissatisfied; Rec, will recommend Accufit treatment to a friend.

remained the same, and the remaining two gained 1”. However,
as subject lifestyle was not mandated or monitored as part of
the trial protocol, it was impossible to state that these weight
and circumferential changes were directly related to the effects
of the Accufit regimen (Table 1).
Questionnaire Findings
The two main findings from the questionnaire were that all
subjects bar two (1 neutral, 1 not satisfied) were satisfied with

their Accufit treatments (93%), 14 of them highly satisfied; all
subjects bar one would recommend the treatment to their
friends and family; and all subjects bar one recognized beneficial
changes within 30 days following their final treatment (Figure
1). As to reasons for electing treatment (multiple answers were
possible), 19 indicated to change their aesthetic appearance,15
to contribute to pregnancy-, age-, or other life-related factors,
one for post- surgical maintenance, and one to prepare for a life
milestone (in their case, turning 50).
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Conclusions

W. Loverme and R.G. Calderhead

In conclusion, this pilot study followed 4 treatment sessions over 2 weeks with Accufit with a 30-day assessment and questionnaire.
Ninety-three percent of the 25 pilot study subjects were satisfied with the overall improvement in their abdominal and flank
appearance and felt their goals had been met. Almost half saw results immediately while 88% saw them within two weeks, and all but
one would be happy to recommend the treatment to their friends.
The data showed that the novel Bioelectric Muscle Activation device used in our study produced a consistent, observable reduction
in abdominal contour versus baseline which is consistent with the findings in both the ultrasound measurements and blinded expert
grading. Subjects were highly satisfied with the treatment, which is safe with no transient side effects. No serious adverse events or
unanticipated adverse device events were encountered. Treatment was easily tolerated with no recovery period.
Good results were noted in both independent and objective assessments. Based on the optimistic results of the present in this pilot
study, further controlled studies with larger populations and in geographically different sites are warranted to confirm the safety and
efficacy of Accufit as a novel third-generation direct bio-electrical muscle stimulator.

FIGURES 6 and 7. Accufit treatment in a 43-year-old female (Patient
27). (A): At baseline. (B): At the 30-day assessment following the final
treatment session, with weight loss of 1.2 lbs and circumferential
reduction of 0.5”. She was very satisfied with the result.
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FIGURE 10. Accufit treatment in a 27-year-old female (Patient 36)
(A): At baseline. (B): At the 30-day assessment following the final
treatment session. This patient recorded a weight gain of 0.9 lbs and
no circumferential loss at the umbilicus. She was satisfied with the
result.
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Figure 6 & 7: Accufit treatment in a 43-year-old female (Patient 27). (a): At baseline. (b): At the 30-day assessment following the final
treatment session, with weight loss of 1.2 lbs and circumferential reduction of 0.5”. She was very satisfied with the result.

FIGURES 8 and 9. Accufit treatment in a 54-year-old male (Patient
8). (A): At baseline. (B): At the 30-day assessment following the final
treatment session. This patient recorded a weight reduction of 1.4
lbs and a circumferential loss at the umbilicus of 0.5”. He was very
satisfied with the result.

Figure 10
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Accufit treatment in a 27-year-old female (Patient 36) (a): At baseline. (b): At the 30-day assessment following the final treatment session.
This patient recorded a weight gain of 0.9 lbs and no circumferential loss at the umbilicus He was satisfied with the result.
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FIGURE
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Ultrasonography findings in a 27-year-old female (Patient 36 seen in Figure 10 above). (a): At Baseline. (b:) The findings at 1 month after the
final treatment. There is a 27% reduction in the fat compartment (1.72 cm to 1.25 cm), and a 15% increase in the muscle (1.37 cm to 1.60 cm).
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Ultrasonography findings in a 27-year-old female (Patient 36 seen in Figure 10 above). (a): At Baseline. (b:) The findings at 1 month after the
final treatment. There is a 27% reduction in the fat compartment (1.72 cm to 1.25 cm), and a 15% increase in the muscle (1.37 cm to 1.60 cm).
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Figure 8 & 9

When
describing sensations experienced during treatment (with
Accufit treatment in a 54-year-old male (Patient 8). (a): At baseline. (b): At the 30-day assessment following the final treatment session.
This patient recorded a weight reduction of 1.4 lbs and a circumferential loss at the umbilicus of 0.5”. He was very satisfied with the result.
multiple
answers possible): 12 felt pressure, 10 felt tingling, 2
felt cramping, and 6 felt nothing at all. One subject each reported
heat, stinging, and discomfort.
As additional sensations, 2 subjects reported that the strength of
the muscle flexion was highly significant at levels from 75% to
80%, however there was no pain, and it felt “kind of good.” One

subject said the treatment was something they needed to become used to, but after that, it was not painful, suggesting they
might have felt some pain before becoming acclimated to the
treatment. Finally, one subject reported twisting and knotting as
purely negative sensations. Figure 4 summarizes the major findings from the questionnaire.
Expert Graders
The two blinded, independent expert graders were tasked
to identify the correct order of a randomized series of clinical
photography sets for the study subjects. The expert graders
correctly identified the proper baseline and post-treatment
photographs with an average rate of 90% indicating that visual
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FIGURE 12. Accufit treatment in a 52-year-old female (Patient 35). (A):
Baseline. (B): 30-day assessment following the final treatment session,
with no weight loss and a circumferential reduction of 0.5”. This patient
Figure 12. Accufit treatment in a 52-year-old female (Patient 35). (a): Baseline. (b): 30-day assessment following the final
treatment satisfied
session, with no weight
loss and
a circumferential
was
with
the
result.reduction of 0.5”. This patient was satisfied with the result.

W. Loverme and R.G. Calderhead

5). Ultrasound measurements of the fat layer showed an average fat reduction of 27% from baseline following the treatment
phase and a 29% reduction from baseline at follow up (6 weeks
post baseline). Ultrasound measurements of the muscle thickness showed an average increase in the muscle layer of 23%
over baseline following the treatment phase and a 19% increase
over baseline at follow up (6 weeks post baseline). Image (both
clinical photography and ultrasound captures) of 2 of the 4 subjects can be found in Figures 10 and 11.

DISCUSSION

A

In its simplest form, delivering electrical energy directly to the
target muscles is easy to manage, but the challenge comes when
wanting to deliver electrical energy optimally directed to specific
muscles or muscle groups to achieve a particular motion in the
target muscles and deliver both eccentric and concentric muscle
contraction—rather than concentric alone11—to be balanced in
such a way as to develop optimal tension. Accufit combines the
optimum effects of both traditional EMS and FMS. The major
point in favor of FMS is that the alternating magnetic field does
not affect the skin overlying the target muscle mass, thereby
enabling maximal stimulation. The setback with FMS is that this
stimulation acts on the muscle thereby producing motion in one
single direction.
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FIGURE 13. Ultrasonography findings in a 52-year-old female (Patient
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35 seen in Figure 12 above). (A): At Baseline. (B): The findings at 1
month after the final treatment. There is a 22% reduction in the fat
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The skin is an electrical conductor. With standard (EMS), the

of stimulation to the muscle is limited by the discomfort
Do Not level
Copy
induced in the skin as the current passes from the electrodes
PenaltiestoApply
the muscle. Another problem associated with EMS is muscle
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fatigue associated with overstimulation. It is well accepted that
bioelectrical stimulation of skeletal muscles, either therapeutic
or for increase in strength and tone, is associated with a much
higher rate of fatigue than during voluntary mechanical muscle
training.12

Figure 13

FT= Fat Thickness
Muscle
Thickness
Ultrasonography
findings inMT=
a 52-year-old
female
(Patient 35 seen in Figure 12 above). (a): At Baseline. (b): The findings at 1 month after the
final treatment. There is a 22% reduction in the fat compartment (1.66 cm to 1.33 cm), and a 25% increase in the muscle (0.76 cm to 1.09 cm).

changes in contour are consistent with the reported ultrasound
data and patient satisfaction rates shown in the study (Figures
6–9).
Ultrasound Image Assessment
Ultrasound assessment was performed on 4 subjects chosen
at random for fat and muscle thickness using the Samsung
Medison Diagnostic Ultrasound System Model: Accuvix XG.
Measurements of the fat and muscle thickness were performed
at baseline, post treatment (2 weeks), and at the final follow
up, 1-month post all treatments (6 weeks post baseline; Figure

To solve these problems, Lutronic combined three novel
technologies. First, the design of the electrode surface was
completely redesigned to enable even distribution of the current
over the entire electrode rather than the formation of ‘current
clumping’ at the edges of the electrode, Older electrode designs
can create local ‘hotspots’ leading to higher levels of discomfort.
Second, the current was delivered via two interlaced channels,
each channel driving four paired electrodes. Moreover, each
pair of electrodes was placed in a specific way over the target
muscles to maximize the muscle reaction and orchestrate
muscle movement.
And finally, unique, area- and muscle-specific waveforms were
developed, which engage with muscles to replicate four distinct types of muscle exercise: a yoga-like movement (Twist), a
strengthening movement (Hold), a sculpting movement (Grip),
and a massage-like movement (Tap). As an extra refinement to
that third technology, Auto Mode can be set to deliver a com-
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bination of these four exercises in the one program based on
the anatomical area, functional muscle movement and the relationship between muscle volume and potential fatigue in order
to create a hands-free 30-minute target area-specific treatment
modality.
The practical success of this new paradigms in bioelectrical
muscle stimulation was borne out in the present pilot study by
the 93% of the participants who were satisfied or better, and the
fact that all 29 subjects, bar one, noticed some effect and would
recommend Accufit treatment to their friends and family. The
comments from the subjects who underwent Accufit treatment
with the 30-minute Auto mode strongly suggested that the combination of these three technologies in the one BMA had worked
well. A common theme among subjects who were familiar with
fitness training was that the four treatment sessions in only two
weeks delivered results that exceeded the effect of much longer and more arduous conventional workouts, with over 80% of
the subjects seeing these results within 2 weeks. Some subjects
noted that they had found muscles that they never knew existed. Apart from the patients’ subjective approval, the successful
results of this pilot study were also borne out by the results from
the independent expert grading of the digital clinical photography and the objectively demonstrated improvements seen
in the ultrasonography findings, whereby in general, muscles
increased in size and the fat compartment slightly decreased
(although not in every case). Although 37 subjects form a reasonable patient population, we lost 8 subjects from the original
37, a 21% dropout rate.

W. Loverme and R.G. Calderhead

observable reduction in abdominal contour versus baseline,
which is consistent with the findings in both the ultrasound
measurements and blinded expert grading. Subjects were highly satisfied with the treatment, which is safe with no transient
side effects. No serious adverse events or unanticipated adverse
device events were encountered. Treatment was easily tolerated
with no recovery period.
Good results were noted in both independent and objective
assessments. Based on the optimistic results of the present in
this pilot study, further controlled studies with larger populations
and in geographically different sites are warranted to confirm
the safety and efficacy.
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Evaluating Skin Deposition of Topical Tazarotene
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ABSTRACT
Background: Standard in vitro and ex vivo techniques for evaluating topical drug penetration utilize skin that is physiologically unlike
living skin and cannot assess intra-dermal drug deposition. We combined tape stripping with liquid chromatography-heated electrospray
ionization-mass spectrometry (LC-ESI-MS) to assess in vivo deposition of tazarotene after application of 0.1% cream and 0.045% lotion
formulations.
Methods: Ten healthy adult female participants had ~0.1 g of tazarotene lotion and cream applied to two sites each on opposite
forearms. After 3 and 6 hours, 21 tape strips were used to sample progressively deeper skin layers. LC-ESI-MS was used to determine
percent recovery of the applied tazarotene dose and the concentration of tazarotene recovered from even-numbered tape strips.
Results: At both sampling times, percent recovery was slightly higher with tazarotene 0.045% lotion versus 0.1% cream, though
tazarotene concentrations were approximately 2-fold higher for cream than lotion at both superficial and deep skin layers. Absolute
differences in tazarotene concentrations between 0.1% cream and 0.045% lotion decreased in progressively deeper skin layers, from
0.8 µg/mL at tape strip 2 to 0.09 µg/mL at tape strip 20 (6 hours post-application).
Conclusions: Tape stripping plus LC-ESI-MS—a consistent, accurate, and non-invasive method for assessing drug delivery into layers
of living skin—can be used to assess in vivo deposition of topical formulations. Results from this study, when combined with clinical
data, suggest that small tazarotene-deposition differences between lotion and cream in deeper skin layers are not clinically relevant;
however, lower-dose 0.045% lotion may minimize tazarotene skin exposure versus 0.1% cream, potentially resulting in a more favorable
tolerability profile.
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INTRODUCTION

T

opical medications for acne and other dermatological
conditions are designed to penetrate skin layers and
reach their target sites in a biologically active form at
sufficient concentrations to elicit clinical effects. Improving
drug delivery to an intended site is critical for increasing clinical
effectiveness and decreasing side effects.1 A drug’s vehicle
significantly impacts skin penetration and subsequent delivery
of active ingredients2; thus, several methods have been
developed to assess permeation properties of topical drugs to
both evaluate and optimize novel drug formulations.3
Current standards for assessing topical drug penetration utilize
in vitro and ex vivo techniques, including diffusion cell assays,
but these techniques have limited clinical translatability. In a
traditional diffusion cell assay, such as the Franz cell, drug is
applied to explanted skin stretched over a collection chamber,
and drug that passes through the skin into the collection chamber
is sampled for analysis.3 Although this technique is useful, it has
several inherent limitations. First, diffusion cell assays poorly
reproduce complex biological systems, as excised skin is

nonviable and does not possess active blood flow or functional
enzymes.4 Second, only the drug that passes through the skin
is collected; such transdermal delivery precludes the ability to
measure drug within distinct compartments of the skin itself.1
In living skin, drug that passes completely through epidermis
and dermis is quickly removed from the skin by the abundant
dermal vasculature, and has systemic rather than dermal
effects.5 Because the target for topical dermatologics is in the
skin itself, drug passing into systemic circulation becomes
clinically useless. Thus, given that skin is enzymatically active,
and deposition can occur at different positions within the
epidermis and dermis, new methods that allow for in vivo
assessment of drug deposition within the skin are necessary to
effectively evaluate topical drug formulations.
Tape stripping is a relatively non-invasive and well-tolerated
method for the serial collection of tissue samples from
progressively deeper skin layers.6 Since its early use as a
tool for investigating stratum corneum anatomy and barrier
function,6 improvements in analytical techniques have
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allowed its adaptation to the measurement of proteins in
healthy and diseased skin.7,8 Although tape stripping also
enables quantification of permeant concentrations in skin,
relatively few studies have utilized this technique to quantify
in vivo deposition of topically applied drug in human skin.9
To demonstrate its applicability to the evaluation of novel
topical drug formulations, we combined tape stripping with
analysis via liquid chromatography-heated electrospray
ionization-mass spectrometry (LC-ESI-MS) to assess dermal
drug deposition after application of a new formulation of the
retinoid tazarotene (Arazlo® [tazarotene 0.045% lotion]; Ortho
Dermatologics; Bridgewater, NJ). This lotion utilizes polymeric
emulsion technology to provide uniform and rapid distribution
of the active ingredient (plus hydrating excipients) at the skin
surface, with the aim of efficiently delivering drug into the
skin.10 Tolerability may also be improved due to the uniform
nature of the lotion formulation10 as well as the lower dose of
tazarotene used (0.045%) compared with other gel, foam, and
cream formulations (0.1%). The objective of this study was to
assess tape-stripping and LC-ESI-MS methods for the in vivo
comparison of tazarotene deposition after application of 0.045%
lotion and 0.1% cream to living human skin.

MATERIALS AND METHODS
Participants and Sample Collection
Healthy adults (≥18 years of age) with normal skin and noneto-minimal hair on ventral forearms were eligible to participate
in the 1-day study; any hair removal (eg, shaving, depilation,
waxing) on the inner forearms was not allowed before or during
the study. The study was conducted in accordance with the
International Conference on Harmonization, the Declaration
of Helsinki, and Good Clinical Practice Guidelines, and was
approved by the Allendale Institutional Review Board (Old
Lyme, CT). All participants provided written informed consent
prior to any procedures.

Z.D. Draelos, M.M. Draelos

for 10 seconds with a plunger providing controlled pressure
(225 g/cm2) to ensure adequate and consistent contact between
tape and skin. The first tape strip was removed with forceps and
discarded. This process was repeated 20 more times, with care
taken to exactly overlap the sampling location of the tape strips,
to progressively remove skin layers from stratum corneum,
through lower epidermis, and ending at superficial dermis.
Tape stripping was stopped upon reaching superficial dermis as
punctate hemorrhaging prevented additional tape strips from
adhering. After removal with forceps, each tape strip was placed
in a clean glass specimen jar and stored at -20°C until analysis.
This process was immediately repeated at an application site
on the opposite forearm. At 6 hours post-application, the tapestripping process was performed at the second application site
on each forearm.
Analysis of Tape Strips
Methods for the preparation and analysis of the skin samples
collected are illustrated in Figure 1B. Briefly, even-numbered
tape strips were individually dissolved in acetone and filtered.
The resulting solution was injected into the LC-ESI-MS system for
analysis of tazarotene content. In a pilot study of the LC-ESI-MS
technique, an analysis was performed to assess deposition
of tazarotenic acid, the active metabolite of tazarotene.11
No tazarotenic acid was detected in any tape strip for either
the tazarotene 0.045% lotion or 0.1% cream, perhaps due to
insolubility of tazarotenic acid in acetone. Thus, the present
analyses were designed to detect the prodrug tazarotene in
each tape strip.
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Participants presented to the research center for enrollment and
6-hour domiciling with freshly showered arms devoid of any
skin products. Methods for product application and the tapestripping procedure are illustrated in Figure 1A. Two 1.5 inch x
1.5 inch squares were drawn on each forearm, for a total of four
squares. Using a syringe, ~0.1 g of tazarotene 0.045% lotion was
applied to each of the two squares on one randomized forearm
until completely absorbed; ~0.1 g of tazarotene 0.1% cream
(Tazorac®; Almirall; Exton, PA) was applied to each of the squares
on the opposite forearm. Syringes were weighed before and
after use to determine the exact amount of product applied. The
sites on each arm were randomly numbered for identification
and to indicate the times at which they would be sampled (3 or
6 hours post-application).
After 3 hours, a 7/8-inch circular D-Squame tape strip (Clinical
and Derm; Dallas, TX) was placed on an application site and held

Sample Preparation
An extraction solution comprised of 100% acetone and a known
quantity of deuterated tazarotene-d8 (0.870 ± 0.03 μM; Santa
Cruz Biotechnology; Dallas, TX) was prepared as an internal
reference for tazarotene extracted from each tape strip. This
spiked acetone solution (1 mL) was added to a 20 mL glass
sample vial containing one tape strip. The vial was sonicated
for 2 minutes and inverted to dissolve the tape strip adhesive.
The extraction solution was then filtered through a 0.2 μm nylon
Spin-X Tube Filter (Corning, Inc.; Corning, NY) by centrifugation
at 16,000g for 2–5 minutes, as necessary, to remove nondissolved adhesive from the supernatant, and transferred to
a 1.5 mL glass sample vial. Samples were kept at 4°C for the
duration of analysis (<6 hours) and moved to -80°C for longterm storage. Even-numbered samples were examined;
odd-numbered samples were stored at -80°C as backup.
Analytical Method
LC-ESI-MS data were collected on an UltiMate 3000 system
consisting of an LPG-3400SD pump, TCC-3000SD column
oven, WPS-3000TSL autosampler, and DAD-3000 diode array
equipped with a Hypersil GOLD C18 4.6 x 150 mm2 column
attached to an ISQ EM Single Quadrupole mass spectrometer
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FIGURE 1. Tape-stripping method for analysis of topical drug deposition. (1) Syringes loaded with products and weighed. (2) Two squares drawn
on each forearm and ~0.1 g of each product (shown in blue and green) applied to each square until completely absorbed. (3) Syringes weighed
to determine product applied. (4) 3 hours post-application, circular tape strip applied and held for 10 seconds using controlled-pressure plunger.
(5) Tape strip removed with forceps. First strip discarded; 20 additional strips taken at exact same sampling location and stored in separate
specimen jars until analysis. (6) Steps 4-5 repeated on opposite arm. (7) 6 hours post-application, steps 4-6 repeated at the second sampling site
on each arm. (8) Extraction solution added to specimen jars. (9) Samples sonicated and inverted to dissolve adhesive and mix the solution. (10)
Solution pipetted into microcentrifuge tube and filtered via centrifugation. (11) Extraction solution injected into LC-ESI-MS system for analysis and
data output.
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with atmospheric pressure chemical ionization (Thermo Fisher
Scientific; Waltham, MA).The mass spectrometer was configured
with the following parameters: vaporizer temperature 550°C;
ion transfer tube temperature 350°C; source voltage 5500 V;
sheath pressure 80.0 psi; auxiliary gas pressure 13.7 psi;
sweep gas pressure 0.0 psi; and collision-induced dissociation
voltage 0 V. Data analysis and extracted ion chromatography
(EIC) of the relevant analytes was completed with Chromeleon
Chromatography Studio 7.2 (Thermo Fisher Scientific). Samples
were analyzed at Dermatology Consulting Services, PLLC
(High Point, NC); each sample was analyzed within 3 hours of
preparation.
Acetone solution (5 μL) from each tape strip extraction was
injected into the LC-ESI-MS system. Samples were analyzed with
an isocratic method of 10% solvent A (dH2O + 0.1% AcOH) and
90% solvent B (45% MeCN + 45% MeOH + 10% Acetone + 0.1%
AcOH). Elution was monitored for 2.5 minutes at 1.5 mL/minute
flow rate by diode array detector at 351 nm and by ESI-MS.
Tazarotene elution was monitored by EIC for m/z for C21H21NO2S
([M + H]+ = 352.14). Tazarotene-d8 elution was monitored by
EIC for m/z for C21H13D8NO2S ([M + H]+ = 360.12). The tazarotene
signal was normalized to the signal for tazarotene-d8 from the
identical injection to account for instrumental variation and to
limit matrix effects from differing tazarotene formulations. The
instrument was washed for 5 min with 100% acetone after every
fifth sample to prevent contaminant accumulation.

RESULTS

Z.D. Draelos, M.M. Draelos

square. Twenty even-numbered tape strips were obtained
at 3 and 6 hours for both tazarotene 0.045% lotion and 0.1%
cream. One specimen was damaged during processing; thus,
399 (99.8%) of 400 specimens were successfully analyzed. Tape
strip samples were analyzed by LC-ESI-MS in 4 sessions; the
coefficient of determination for the average standard curve
approached 1, demonstrating good reproducibility across
sessions (R2 = 0.9962; Figure 2).
Tazarotene Deposition
Percent recovery of the total applied dose was calculated for
each even-numbered tape strip (Figure 3). At both 3 and 6 hours
post-application, the overall percentage of tazarotene recovered
from even-numbered strips was greater for 0.045% lotion than
0.1% cream (3 hours: 18.5% vs 17.5%, respectively; 6 hours:
15.5% vs 13.8%).
The concentration of tazarotene recovered from each tape
strip is illustrated in Figure 4. Most drug remained on the skin
surface, as indicated by the higher concentrations recovered
from superficial (tape strip 2) versus deeper skin layers (tape
strip 20). For both formulations, tazarotene concentration at the
skin surface decreased from 3 hours to 6 hours post-application;
at deeper layers, however, concentrations were relatively stable
across sampling time points. Tazarotene concentrations at both
sampling time points were approximately 2-fold higher for 0.1%
cream than 0.045% lotion at both superficial and deep skin
layers (Figure 4). However, absolute differences in tazarotene
concentrations between 0.1% cream and 0.045% lotion
drastically decreased in progressively deeper skin layers (Figure
5), from 0.8 µg/mL at tape strip 2 to 0.09 µg/mL at tape strip 20 at
6 hours post-application.
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Participants and Sample Collection
All 10 participants (aged 19–59 years) were female, Caucasian,
and completed the study. On average, 0.1136 g (standard
deviation, 0.0091 g) of product was applied to each forearm

FIGURE 2. Average standard curve for four LC-ESI-MS analyses.

Error bars represents 2 standard errors.
LC-ESI-MS, liquid chromatography-heated electrospray ionization-mass spectrometry; TAZ, tazarotene.
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FIGURE 3. Percentage of tazarotene recovered from even-numbered tape strips.

Error bars represent 2 standard errors.
TAZ, tazarotene.

FIGURE 4. Tazarotene concentration by tape strip.

Error bars represent 2 standard errors.
TAZ, tazarotene.
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FIGURE 5. Difference in Tazarotene Concentration (Cream – Lotion) by Tape Strip.

DISCUSSION

Do Not Copy
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skin.

The primary function of the skin is to provide a barrier to
the exchange of substances between the body and the
environment, thus presenting a challenge to the cutaneous
delivery of topically applied drugs. The objective of topical
drug formulations is to overcome this barrier and maximize
the amount of drug delivered within the skin while minimizing
the amount of drug applied; any drug absorbed systemically
or remaining on the skin surface cannot contribute to clinical
efficacy, and may even contribute to unwanted side effects.12 In
this study, a tape-stripping method combined with LC-ESI-MS
analysis assessed in vivo tazarotene deposition within the skin
3 and 6 hours after topical application of 0.045% lotion and 0.1%
cream formulations.
Compared with tazarotene 0.1% cream, tazarotene 0.045%
lotion yielded greater percent recovery from the skin of the total
applied tazarotene dose. Polymeric emulsion technology was
used in the development of the lotion to provide more efficient
delivery of the active ingredient into the skin,13 and thus may
have contributed to this result. For both formulations, a gradient
of decreasing tazarotene concentration was observed from
superficial to deep skin layers. At all skin layers, approximately
twice the concentration of tazarotene was recovered with
the 0.1% cream than with the 0.045% lotion, consistent with
the difference in concentrations of active ingredient in these
formulations. These results demonstrate the applicability of
tape stripping plus LC-ESI-MS analysis toward understanding

deposition of topical drug formulations in

These results are particularly interesting in the context of clinical
trial results for tazarotene 0.045% lotion and 0.1% cream in the
treatment of moderate-to-severe acne. In a phase 2 study and
two phase 3 studies, tazarotene 0.045% lotion demonstrated
statistically significant superiority over vehicle in the reduction
of inflammatory and noninflammatory lesion counts and rates of
treatment success (≥2-grade improvement in Evaluator’s Global
Severity Score and a score of ‘clear’ or ‘almost clear’) with 12
weeks of once-daily treatment.10,14,15 Moreover, in the phase 2
study, tazarotene 0.045% lotion demonstrated efficacy that
was statistically comparable—though numerically superior—
to tazarotene 0.1% cream, despite containing less than half
the concentration of the active ingredient.10 Tazarotene exerts
its effects through potent activation of retinoic acid gamma
receptors, which are enriched throughout the skin.11,16 Our
findings suggest that, although the polymeric emulsion-based
0.045% lotion delivers lower concentrations of drug throughout
skin layers compared with 0.1% cream, it nonetheless delivers
sufficient drug to yield comparable clinical effects.
Prolonged tazarotene use can lead to breakdown of stratum
corneum barrier function, contributing to irritation.17 The
polymeric emulsion technology used for the tazarotene 0.045%
lotion vehicle simultaneously delivers the active ingredient
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along with moisturizers, humectants, and emollients to
mitigate potential adverse effects.13 In the phase 2 clinical
trial, tazarotene 0.045% lotion provided a superior safety
and tolerability profile to 0.1% cream. Treatment-emergent
adverse events (TEAEs) and treatment-related TEAEs occurred
at almost half the frequency with tazarotene 0.045% lotion as
compared with 0.1% cream (14.7% vs 26.8% and 2.9% vs 5.6%,
respectively); rates of application-site pain (2.9% vs 4.2%) and
erythema, exfoliation, and dryness (0% vs 1.4% each) were also
less frequent with lotion than cream.10 Phase 3 clinical trials
confirmed the tolerability profile of tazarotene 0.045% lotion,
as rates of application-site reactions compared favorably to
previously reported rates for tazarotene 0.1% cream, gel, and
foam forumulations.14,15 Improved tolerability with polymeric
emulsion-based tazarotene 0.045% lotion may be related to
our observation of 2-fold lower concentrations of tazarotene
remaining at superficial epidermal layers versus 0.1% cream, as
erythema and other signs of topical treatment-related irritation
are attributable in large part to drug in the formulation that is
not delivered into the skin.12
Tape stripping has been used for decades to study stratum
corneum anatomy,18 but has not been widely adopted as a
harvesting technique to evaluate real-time drug penetration
in living human skin.9,19 Although tape stripping allows for
quantification of drug collected from the skin, it does not
allow for higher-resolution analysis of cell- or receptor-level
engagement, and quantifying the amount of stratum corneum/
epidermis removed with each tape strip can be challenging.20
In this study, we evaluated tazarotene deposition due to the
inability to detect tazarotenic acid—the direct activator of retinoic
acid receptors—in a pilot study using our analytical technique.
Further work to characterize the presence of tazarotenic acid
was beyond the scope of this study, but it is noteworthy that
one previous study also failed to detect significant tazarotenic
acid concentrations in skin biopsies taken after tazarotene
application.21 Nonetheless, quantification of dermal deposition
of topically applied tazarotene using this technique, combined
with results from clinical trials, demonstrates its utility in
evaluating novel drug formulations with respect to the intricate
balance between drug applied to the skin, penetration of drug
into the skin, tolerability, and clinical efficacy.

Z.D. Draelos, M.M. Draelos
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CONCLUSION
In dermatology, vehicle optimization for topically applied
medications represents an opportunity to maximize therapeutic
benefits. Tape stripping combined with LC-ESI-MS analysis
demonstrated dermal deposition of tazarotene after application
of two topical formulations. Our findings suggest that this
technique provides a consistent, accurate, and non-invasive
method for assessing drug delivery into layers of living human
skin and could be used to assess the in vivo deposition properties
of other topical medications and formulations.
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ABSTRACT
Brunsting-Perry is a rare variant of cicatricial pemphigoid, characterized by subepidermal bullae localized to the head and neck. Currently,
treatment relies on non-specific immunosuppression, which in many cases, does not lead to a remission of treatment or significant
clinical improvement. Dupilumab, a human monoclonal antibody against IL-4 receptor alpha, has been shown to provide relief of allergic
inflammatory lesions and is the first biologic agent approved for the treatment of moderate-to-severe atopic dermatitis. We present
the case of a 63-year-old patient with history of Brunsting-Perry cicatricial pemphigoid who proved refractory to multiple conventional
therapies but was successfully treated with a dupilumab regimen of 300 mg every two weeks. This case suggests the potential role of
dupilumab in the management of Brunsting-Perry cicatricial pemphigoid.
J Drugs Dermatol. 2021;20(10):1113-1115. doi:10.36849/JDD.6032

INTRODUCTION

C

icatricial pemphigoid (CP) is a chronic, subepidermal
blistering disease of autoimmune origin.1 BrunstingPerry cicatricial pemphigoid is a rare localized variant
of CP characterized by a pruritic vesiculobullous eruption that
predominately affects the head, neck, and scalp. In some cases,
mild mucosal involvement may be present. Cutaneous lesions
ultimately heal with atrophic scars, and thus control of disease
progression and prevention of scarring is desirable.1 Currently,
treatment relies on topical or systemic corticosteroids and
non-steroidal immunosuppressive drugs.2 Dupilumab has
been shown to provide relief of allergic inflammatory lesions
and is the first biologic agent approved for the treatment of
moderate-to-severe atopic dermatitis (AD).3 We present the
case of a patient with history of Brunsting-Perry CP who proved
refractory to multiple conventional therapies but responded
well to treatment with dupilumab.

and systemic treatments including potent and ultra-potent
topical steroids, prednisone, mycophenolate, methotrexate,
dapsone, doxycycline, nicotinamide, and rituximab 1000 mg IV
infusions every 2 weeks.
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CASE
A 63-year-old female with a past medical history of cervical
radiculopathy, obesity, allergic rhinitis and atopic dermatitis,
presented to our clinic for evaluation of multiple pruritic and
painful erosive scalp lesions. She reported occasional oral
sores affecting the hard palate, buccal mucosa and gingiva,
although had none at the time of her initial presentation.
The patient had previously been diagnosed with BrunstingPerry cicatricial pemphigoid (CP) by an outside dermatologist
based on skin biopsy demonstrating a linear C3 band at the
dermoepidermal junction on direct immunofluorescence.
Serum autoantibodies against BP180 were mildly elevated and
her ANA was positive. She had previously failed multiple topical

examination revealed scattered crusted
erosions on the bilateral temporal and occipital regions of
her scalp (Figure 1A). She had subtle eczematous patches and
thin plaques on her upper arms and antecubital fossae as well
widespread xerosis. Initial oral examination was unrevealing,
however superficial erosions with tightly cuffed erythema were
noted on the hard palate and gingiva upon subsequent physical
examination.
A trial of methotrexate was initiated after her first visit, which
resulted in improvement in eczematous lesions but not in

FIGURE 1. (A) The patient presented with multiple erythematous, scaly
thin papules and crusted erosions on the bilateral frontotemporal
scalp. (B) Scalp lesions resolved following treatments with dupilumab
300 mg every two weeks.
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her CP scalp or oral lesions. Thereafter, a therapeutic trial of
dupilumab 300 mg every 2 weeks was initiated. The patient
reported improvement in her scalp lesions, eczematous
lesions and her pruritus soon after her first dose (Figure 1B).
She continued to do well on dupilumab, although experienced
breakthrough symptoms in the days prior to her treatment. Her
oral lesions were well-controlled without recurrence. Although
systemic corticosteroids and biologics remain first and second
line therapies for the management of CP, disease activity may
persist despite these interventions. We highlight the use of
dupilumab as a novel agent in the treatment of CP in patients
who are refractory to conventional therapies.

DISCUSSION
Brunsting-Perry pemphigoid is a rare blistering disease, with
only 58 cases reported to date in the literature.4 It is more
common in the elderly, showing peak incidence in the sixth
decade. Traditionally, Brunsting-Perry pemphigoid has been
classified as a form of cicatricial pemphigoid localized to the
head and neck region, however a recent review has suggested
that Brunsting-Perry may in fact represent a localized form
of epidermolysis bullosa acquisita (EBA) due to overlapping
pathologic features.4 While CP predominately affects mucous
membranes, mucosal sites are less commonly affected in the
Brunsting-Perry variant of CP, with only 9 out of the 58 cases
reporting mucous membrane involvement.4

H.S. Raef and S.B. Elmariah

(IL) 4 receptor, thus inhibiting IL-4 and IL-13 downstream
signaling.11 Both cytokines are essential for T helper type
2 (Th2) cell-mediated inflammation, B cell and plasma cell
differentiation, antibody isotype switch, and amplification of IgE
class antibodies, among other functions. It has been recently
approved by the Food and Drug Administration as the first
biologic for treatment of moderate to severe atopic dermatitis, a
disease where Th2 type immune response plays a central role.3
While the exact immunopathologic mechanisms underlying
CP are not completely known, IL-4 and IL-13 are speculated to
play a pathogenic role by stimulating autoantibody production
by B-cells and contributing to fibrosis and scarring.12 Given the
refractory disease course of CP in our patient, as well as her
atopic diathesis, the patient was started on a therapeutic trial
of dupilumab. In addition to improvement in her eczematous
dermatitis, her scalp and oral lesions as well as the associated
pruritus and pain improved.
In general, dupilumab is well tolerated with few serious adverse
effects reported. One of the most common adverse events
is conjunctivitis, reported by 26.1% of 908 atopic dermatitis
patients during dupilumab therapy.13 However, most studies
reported that conjunctivitis was treatable and did not lead to
discontinuation of dupilumab.13 Other adverse reactions can
include headache and injection-site reactions.

the relative safety of the drug, dupilumab may be a
Do Not Given
Copy
promising therapy for patients’ with Brunsting-Perry CP who
PenaltiesareApply
refractory to conventional therapies or when more broadly

Cutaneous manifestations occurs due to loss of immunologic
self-tolerance of structural proteins in the basement membrane
zone and the development of circulating antibodies that target
epidermal basement membrane.4,5 While the specific target
antigens in Brunsting Perry CP has not yet been identified, type
VII collagen, BP180, laminin 332, BP230 and LAD-1 have been
suggested as potential targets.4
Treatment for Brunsting-Perry is aimed at symptom
reduction and halting progression of the disease to prevent
adverse sequalae due to scarring such as alopecia and other
complications.6 Pharmacological interventions typically include
topical corticosteroids and tacrolimus for mild cases, and
systemic glucocorticoids, dapsone, methotrexate, azathioprine,
mycophenolate mofetil for moderate to severe disease.1,2
Intravenous immunoglobulin (IVIG) and biologic therapies
such as rituximab and anti-tumor necrosis factor α (TNF-α)
agents are therapeutic alternatives for severe or refractory
disease, although their high cost is a potentially limiting factor
for their use.2 Additional agents that have been reported in the
literature include doxycycline, nicotinamide, bortezomib and
thalidomide.7–10 Our patient has previously failed to respond
to many of the aforementioned therapies and an alternative
treatment strategy was needed to control her disease.
Dupilumab is a monoclonal antibody that blocks the interleukin

immunosuppressive agents are contraindicated. There are no
other cases identified in the literature that describe dupilumab
as a successful therapeutic option in managing Brunsting-Perry
cicatricial pemphigoid, however a phase II/III study evaluating
use of dupilumab in patients with bullous pemphigoid is
currently under investigation (NCT04206553), supporting the
potential role of dupilumab for blistering diseases. Larger
studies are needed to specifically understand the safety and
efficacy of dupilumab for Brunsting-Perry pemphigoid.
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Successful Use of Tildrakizumab for Treatment of
Palmoplantar Pustulosis: A Case Report
Danilo C. Del Campo MD FAAD
Chicago Skin Clinic, Chicago, IL

ABSTRACT
Palmoplantar pustulosis (PPP) is a rare, recurrent skin disorder that presents a major challenge to clinical therapy. We report a case of a
69-year-old woman with a 20-year history of psoriasis with skin manifestations and clinical and pathologic features consistent with PPP.
After intolerance to apremilast and unsuccessful use of topical corticosteroids and phototherapy, tildrakizumab therapy was initiated
and resulted in complete lesion clearance. Clinical improvement was maintained for several months after discontinuation of systemic
treatment due to the need to initiate chemotherapy. Tildrakizumab may be an effective and safe therapeutic option for chronic PPP.
J Drugs Dermatol. 2021;20(10):1117-1119. doi:10.36849/JDD.6031

INTRODUCTION

P

almoplantar pustulosis (PPP) is a psoriasis subtype
characterized by small sterile pustules or blisters with
hyperkeratosis, erythema, scaling, and fissuring on the
palms and/or soles, along with itching and burning sensations.1,2
Histopathological features include epidermal hyperplasia,
isolated/distinct intraepidermal pustules, and inflammatory
infiltration of predominantly T lymphocytes, neutrophils, and
eosinophils.1,2 Although rare, PPP is debilitating, recurrent, and
refractory to treatment and thus adversely impacts patients’
physical and psychological well-being.1,2

smoking, benign adrenal adenoma, medically controlled
hypothyroidism, and questionable previously documented
diagnoses of rheumatoid arthritis and gluten sensitivity. Prior
medications included cyclosporine and prednisone with only
temporary improvement and rapid return to baseline symptoms;
current medications included levothyroxine. The patient denied
any improvement in her psoriasis from previous treatments and
had not received any oral or injectable medication for psoriasis
for several years at presentation. Her primary care provider had
recently referred her for an oncology work-up due to cachexia
and smoking history.
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Current US and EU guidelines offer few specific treatment
recommendations for PPP.3-5 Nonbiologic systemic treatment
options include acitretin and cyclosporine, which are associated
with toxic effects and require frequent laboratory monitoring.3
Various biologic therapies may be recommended,4 but in
practice formulary restrictions generally limit options to highdose anti-tumor necrosis factor-α antagonists.
Tildrakizumab (Ilumya, MK-3222)—a monoclonal antibody
targeting interleukin (IL)-23p19—is approved in the US, EU,
Australia, and Japan for treatment of plaque psoriasis.6-9 The
safety profile of tildrakizumab is very favorable, with low
rates of infections, malignancies, and other adverse events of
clinical interest.10 This report documents a case of successful
tildrakizumab treatment of PPP in a patient with undiagnosed
malignancy.

CASE REPORT
A 69-year-old woman presented with a chief complaint of severe
rash, skin flaking, and skin itching and tenderness, along with
a 20-year history of psoriasis. Other history included current

On physical examination, the patient had pronounced salmonpink plaques with silvery scale and scattered pustules,
predominantly on her bilateral plantar feet (Figure 1). Skin
biopsy revealed histopathological morphology consistent
with pustular psoriasis with palmoplantar distribution (ie,
PPP). The patient expressed a preference for oral medication

FIGURE 1. Pustular psoriasis distributed largely on the patient’s
bilateral plantar feet at the initial visit before treatment.
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but was concerned about side effects and frequent laboratory
monitoring; oral apremilast 30 mg twice daily was initiated
while anticipating lab work and following up with her primary
care physician. She experienced mild improvement but selfdiscontinued apremilast therapy after four months because of
severe daily nausea.
The skin lesions continued for over a year despite subsequent
treatment with topical corticosteroids under occlusion and
narrowband UVB phototherapy twice weekly. The patient
continued to experience severe pain when walking due to
fissures and thickened skin on her feet. Because of ongoing
debilitating symptoms, including worsening depression due to
her condition, an injectable biologic was planned as the next
option. Despite her unintentional weight loss, appropriate
laboratory investigations and cancer screenings relevant
to cachexia remained negative. Her primary care physician
provided approval for proposed therapy with tildrakizumab.
The patient started tildrakizumab 100 mg subcutaneous
injection at week 0, week 4, and every 12 weeks thereafter. At
baseline, she had affected body surface area (BSA) of 20% and
a Physical Global Assessment (PGA) score of 4. Significant
improvement was noted after 30 days, with reduction of BSA
to 1% and PGA to 1. Three months later, she continued to show
substantial improvement, with 100% clearance of the lesions on
her extremities (Figure 2). The patient was then diagnosed with
lung cancer, and tildrakizumab therapy was paused while she
initiated chemotherapy. At last contact, the patient was treated
solely with topical medication for psoriasis for 6 months and
reported only "a few flareups.”

D.C. Del Campo

Tildrakizumab was selected in part because of our concern
about undiagnosed malignancy; oncologists consulted were
more comfortable with selective IL-23 blockade due to limited
immunosuppression. Furthermore, tildrakizumab is not
contraindicated in patients with cancer, although such patients
were excluded from phase 3 trials.11 Other considerations
included need for rapid onset and minimal risk for side effects
due to the patient’s deteriorating quality of life. Despite disease
duration of 20 years at baseline, tildrakizumab treatment at the
approved dose resulted in near-complete resolution of PPP. The
reasons for the patient’s poor response to prior conventional
therapies for PPP are unclear, but severe cases of psoriasis
can benefit from systemic therapy with immunomodulatory
biologics. Treatment with the IL-23p19 inhibitor tildrakizumab
significantly improves both cutaneous symptoms and quality
of life in patients with moderate-to-severe plaque psoriasis.11-13
Targeting the IL-23/Th17 axis with selective IL-23p19 antagonists
may be an effective and safe therapeutic option for chronic
PPP; promising results were reported for treatment of PPP with
guselkumab, another selective IL-23p19 inhibitor, in phase 2 and
phase 3 randomized clinical trials conducted in Japan.14,15
Tildrakizumab is generally well tolerated, with advantages
of simple and infrequent dosing and mild adverse effects.13
Although the IL-23p19 inhibitors share a similar safety
profile, tildrakizumab is administered every 12 weeks during
maintenance dosing, compared with every 8 weeks for
guselkumab.4 Therefore, tildrakizumab may be more convenient
for clinical management.
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FIGURE 2. Near resolution of palmoplantar pustulosis after
tildrakizumab therapy for three months.

CONCLUSION
Our patient with long-standing PPP was successfully treated
with tildrakizumab, with complete resolution of lesions and no
notable adverse effects. Further study of biologic use in patients
with less common forms of psoriasis such as PPP can improve
our understanding of the entire spectrum of therapeutic
potential.
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Holistic and Integrative Methods for Diagnosing and Treating
the Underlying Causes of Inflammatory Skin Diseases
Alan M. Dattner MD FAAD
HolisticDermatology.com, Sarasota, FL

INTRODUCTION

W

hile the majority of patients are helped by current
dermatologic therapy, there are a number of
patients who find no relief, or are afraid of the
side effects of powerful immunosuppressants that do not
address the underlying causes of their disorder. It has taken
me a lifetime of exploration to understand why, and to develop
a method to help some of those people who were told that
there were no more options left to treat their skin condition.
This is the story of how I pieced together a way to discover a
gut-centered approach to treat the underlying etiology of T-cell
mediated skin disorders, and our laboratory discoveries that
clarified the scientific validity of the concepts involved.

For the last 40 years, I have been one of the pioneers progressively
integrating holistic, complementary, and alternative medicine
in my dermatology practice. 25 years ago, I limited my practice
to integrative and holistic dermatology. My chapter, “Alternative
and Complementary Medicine in Dermatology” in Fitzpatrick’s
textbook,1 is likely the first such chapter in a major dermatology
textbook on that topic. My website, HolisticDermatology.com
includes my philosophy, methods, advice, and achievements.
Being a founding member of the AAD Task force on Evaluation
of Complementary and Alternative Medicine headed by Ken
Neldner in the late 1990’s, I participated in the presentation
by that group at the AAD annual meeting. I then contributed
chapters to the Archives of Dermatology issue devoted to CAM
dermatology, and following that to the AAD CAM Workgroup,
to develop an evidence-based report on complementary and
alternative medicine in dermatology. I have written articles in
the JAAD and other journals on my work, and chapters in books
such as 4 editions of Rakel’s “Integrative Medicine”. I have
lectured, spoken up, and informed residents and dermatologists
on Holistic and Integrative Dermatology at the AAD and other
dermatology and Integrative medicine meetings, nationally,
especially in the Northeast, and in California, over the past 40
years. I have presented my work internationally at conferences
in 3 other continents, in Paris, Europe, Buenos Aires, South
America, Jerusalem in Israel, Manipal and Kasaragod in India,
and in Asia.

the past 4 decades, I attended herbal seminars with some of
the leaders of the herbal world. The American Botanical Council
chose me to be on their Advisory Board for Dermatology.
For more than 40 years, I have attended progressively more
forefront science-based meetings on alternative/integrative
medicine including seminars with the founder of Functional
Medicine, Jeff Bland. From the NIH I went to work at one of the
first Holistic Clinics in the North East, under the auspices of the
Integral Yoga Institute, and since then worked in several cuttingedge Integrative clinics besides my own practice. I translated
all of these experiences into helping patients with skin diseases
who had either failed or refused conventional treatment.
Other dermatologists have contributed to the knowledge on
alternative treatments in dermatology over the past several
decades, notably Dr Haines Ely. In the recent past, numerous
other dermatologists have written or spoken about the field of
Integrative Dermatology. I salute all of those practitioners who
are advancing the field.
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There was no training in Integrative dermatology when I started
practicing medicine, so I began studying with a seminal group
of integrative physicians for 17 years, beginning in 1981. Over

Early on, the AAD referred me to lay press magazine authors as
an expert in this field to answer questions on herbs, food, and
supplements.2,3 Over a 22-year period, I revised and rewrote
the book, “Radiant Skin from the Inside Out”,4 describing my
methods of treating skin disease holistically for both the lay
public and as a primer for physicians. Having laid a foundation
with my work, lectures, and publications, Learn Skin has
developed and brought Integrative Dermatology closer to
the mainstream, bringing their information and Integrative
Dermatology teaching program to the AAD meetings. When
Dr Levis asked about me at the Summer AAD Conference, the
founder and CEO of LearnSkin, Venita Sivamani, said Dr Dattner
was the one who started all this (Holistic and Integrative
Dermatology).
I started my quest searching for emotional, psychological,
psychosomatic, and later for spiritual factors that led to disease.
In the late 1960’s at the time of my internship in San Francisco,
I heard that diet could cause or cure disease, but that did not
fit well in the medical logic of the day. Eight years later, in my
6th cellular immunology lab at the Dermatology Branch of the
NCI at the NIH as a Visiting Scientist, with Dr. William Levis,
we studied the human in vitro cellular immune cross-reactive
response, discovering for ourselves the HLA (Human Leukocyte
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Antigen, or self-transplantation antigen) requirement for
response and reaction. Discovering that, we added individual
molecular specificity needed for immune attack, which brought
me the great revelation that specific foods and antigens could
cause T-cell mediated diseases in individuals only if they had
the required tissue type. The unique antigen recognized by
lymphocytes for cross-reactive attack was a complex of unique
self-characteristics in conjunction with the food derived,
chemical, or microbial epitope component. And that, by
classical immunologic thinking, was also modified by tissue
type, route, and dose of exposure, presenter cell activity,
tertiary folding, and chemical modification. That opened up a
new understanding of how specific food, environment, and
microorganisms could cause, for example, psoriasis in one
individual, but not another. It opened my thinking to the viability
and potential scientific validity of using alternative treatments,
such as diet and supplements, for inflammatory skin disorders,
and searching patient history for food, and environmental,
microbial exposures that could stimulate attacks on specific
tissues and cells involved in the skin disease. I also searched
for and treated such factors as digestive and eliminative
impairment, and emotional tagging that could be contributing
to the inflammatory component of the disorder.
Searching for cross-reactive stimuli and targets is still a
useful but under-applied conceptual approach today, not
only for inflammatory skin and systemic disease, but also for
new diseases such as the likely cross-reactive autoimmune
sequelae of Covid known as “long Covid”, and has been part
of my often-successful work with skin disease patients who
also present with chronic fatigue syndrome. More funding and
scientific attention should be paid to the work of the integrative
medical community’s complex successes in this area. Many
other modalities including metabolic, genetic, epigenetic, and
microbiologic analysis have been added by this community.

A.M. Dattner

and antibiotics to control infections causing inflammation.
More detailed understanding of the particular immune
mechanisms underlying specific immune conditions has led to
the development of immune process-inhibitory drugs such as
the biologics, targeting key steps that lead to the inflammatory
manifestations of these conditions.
Some of these drugs are so effective in initially eliminating
the altered appearance caused by these conditions that
addressing the underlying issues to prevent drug tolerance
causing breakthrough of the condition is not even considered.
This article argues that integrative and holistic parameters
should be considered in evaluation of overall therapy for any
inflammatory skin condition, offering more effective care to the
population as well as to the individuals who either fail or refuse
to use current dermatologic therapy. Just as we would not omit
diet counselling to diabetics on antidiabetic drugs, or identifying
and removing specific allergens in contact hypersensitivity,
we should explore and include more complex integrative
methods for treating the underlying causes of autoimmune
and inflammatory skin conditions. Referrals should be made to
specialists in this evolving field of dermatology, just as we refer
to specialists for Mohs surgery or evaluating industrial contact
dermatitis.
The article “A Global eDelphi Exercise to Identify Core Domains

Domain Items for the Development of a Global Registry
Do Not and
Copy
of Alopecia Areata (AA) Disease Severity and Treatment
PenaltiesSafety
Apply
presents a well thought out structure
(GRASS)”

Searching for causal factors, and using herbal, topical, and
dietary measures were among the main methods of treating skin
disorders before the advent of antibiotics and corticosteroids, in
Western medical practice.The time has come for also including a
holistic and integrative approach for evaluating and treating the
underly causes of inflammatory skin disorders. This approach
has matured with greater understanding of the mechanisms of
immunology and physiology, the influx of perspectives from
other healing systems, and the integration of these methods
into dermatology and holistic/integrative medicine in general.
Inflammation mediated by reactive T-lymphocytes is a major
causal factor in many skin disorders that involve redness,
including eczema, acne, psoriasis, and auto immune conditions
including lupus alopecia areata (AA).5 Dermatology has
advanced dramatically in my lifetime with the advent of
corticosteroids and other drugs to suppress inflammation,

6

for comparison of AA evaluation variables in an attempt to
standardize evaluation of causes, treatments, and results,
compiled by an illustrious mix of stakeholders. It is important
that this core list be expanded holistically, as it will be reused
as a guiding template for other evaluative inflammatory skin
disease frameworks such as TREAT for atopic dermatitis.
While it mentions psychologic stress, limited environmental
triggers, and diagnostically proven gluten sensitivity, and other
triggers, as core domains, the registry is typical of conventional
guidelines in that it leaves out important core integrative and
holistic medicine domains involving the two crucial areas:
etiopathogenesis and treatment.
Two different methodologies need to be properly represented
in this approach to dermatologic evaluation and treatment.They
offer a bridgeable dichotomy in the philosophic understanding
and treatment of AA and other inflammatory skin disorders.
The first and predominant mainstream methodology, based
on the premise that AA patients have similar causes because
they have the same disease, is treatment that inhibits
the inflammatory process that is involved in AA or other
autoimmune or allergic skin disorders. It is based on the
premise that we can determine the final mechanistic pathway,
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but are unlikely to be able to determine and treat the underlying
causal factors for each individual patient. The success of
Biologics in treating psoriasis and atopic dermatitis is based
on understanding the mechanistic fine points of the immune
responses causing those skin conditions.
The second is an integrative approach that identifies a probable
concert of etiologic factors that lead to attack of cross-reactive
epitopes in the target areas such as the follicle structure in
this disorder. Likely antigens would come from diet, the gut,
the microbiome, and the environment, fostered by inability to
prevent their leakage across the gut barrier into the lymphatics
and circulation, compounded by immune dysregulation and a
host of other functional organ deficiencies.
By trying to identify and alter the individual’s likely causative
factors, I have had success in treating AA patients and in those
with a variety of other inflammatory and autoimmune skin
diseases.7,8 For over 3 decades, I helped a portion of those
with immune mediated skin disorders that did not respond
to the treatment of multiple dermatologists or alternative
health practitioners. I have treated AA and inflammatory skin
disorders, in part by extending beyond probiotics by using diet,
and supplements to reduce the population of yeast in the gut
microbiome.9 That intralesional Candida extract has also been
shown to reverse AA and may indicate a dose-related specific
immune informational relationship of that organism to AA
pathogenesis.10,11

A.M. Dattner

intestinal barrier, and food or microbial antigens that potentially
stimulate cross-reactive attack against the hair follicle,20 are also
removed or remedied. The medical literature clearly documents
concepts of inflammation in autoimmune disease, and crossreactivity leading to inflammation. Preceding conditions such as
severe stress and bacterial infections such as Lyme disease, and
viral infections including EBV, CMV, and Covid are considered
to predispose by dysregulating the immune system.
The basic concept is that specific epitopes from the gut enter
the lymphatics or circulation and stimulate cross-reactive attack
of similar specific epitopes in the inflamed structure, such as the
follicular apparatus in AA.21,22 This thinking is appearing more in
the medical literature, supported by basic immunologic studies.
Additional genetic, predisposition, and exposure variables
determine what specific tissues and organs are attacked and
the nature of the response, and therefore, what inflammatory
disease presents itself. An example would be the tendency
for reactive hyperproliferation of epidermal cells in psoriasis.
Although specific auto-antibodies may be present as markers,
reactive T cells are most likely key to the immunopathology
in most of these diseases.23 Their targets may have complex
specificity related tissue and HLA antigens, tissue antigens,
structural tissue peptide sequences, conformational changes,
and chemical or additional microbial modifications. That would
account for different “triggers” in different individuals with the
same disease.
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determination of some of these triggers can be made

Literature supports the concept that T-cell immune attack
of the follicle is a key mechanism in the loss of hair in AA.12
Based on my past research on the genetic specificity of human
lymphocyte cellular immune cross reactivity,13-16 I search for
potential antigens from the gut, microbiome, or environment,
and attempt to greatly limit their exposure by a series of
enhancements of normal flora and organ-processing supports.
Often, these individuals have signs of IBS or leaky gut such as
bloating, gas, fatigue, or pain after eating, which typically clears
on treatment of the digestive system before the skin condition
improves. It is crucial to remove causes of leakage across the
intestinal barrier into the lymphatics and blood stream.17

from a careful sequential history of events preceding onset or
aggravation of an inflammatory skin disorder. Lab testing or
trial of diet therapy often confirms etiologic factors. Support for
the time and complexity of medical practice seeking treatment
of etiology is typically not covered by insurance, which favors
pharmaceutical solutions. Funding for studies done to modify
individual-specific causes would help improve their precise
application, and help understand the mechanisms involved. The
cost of newer drugs would help determine the value added by
a holistic approach that increases the efficacy of those drugs
to the patient. By reducing the causal factors, the efficacy of
pharmacologic agents could be enhanced.

This involves removing foods containing gluten, and foods that
favor pro-inflammatory organisms, such as Candida albicans,18
that both promotes gut barrier disruption and also has been
shown to cross-react with a number of different human organs,19
as well as with Malassezia yeast common to the follicular
apparatus. Identifying and reducing exposure to gluten and
causes of Candida overgrowth are essential to controlling
leakage of antigens across the gut border to stimulate
immune attack of targets in the skin and elsewhere. Other proinflammatory organisms invading the small intestines in SIBO,
and drugs that either facilitate excessive leakage across the

The proposed CORE index being created, and other
dermatologic evaluative guidelines, would be more able to
predict factors relating to cause and successful treatment if
the methodology of searching for and treating underlying
causes that I have described would be included in a section
of the domains to be evaluated. It would not take long to
see whether these were relevant factors to the etiology of
inflammatory disorders such as AA, and thus worth moving to
the core section. Phenotypic variables and repeated sequential
exposure-disease aggravation episodes raise the probability
for a cause-and-effect relationship.
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Dermatologic thinking, and this well constructed evaluative
structure, would benefit by including core variables that
lead to seeking the probable etiology of the inflammatory
attack, causing the specifically directed inflammatory and
autoinflammatory skin condition.
Accurate evaluation of efficacy of the new JAK inhibitors for
AA and other inflammatory skin disorders would benefit by
including these omitted “integrative” core domain variables,
to make sure that they do not distort outcomes positively
or negatively. People with the worst digestive and dietary
contributions to their AA might have less favorable results,
distorting efficacy downward.Those making the best integrative
attempt at control of their AA might have better results than
with the drug alone, distorting efficacy results in the positive
direction.

A.M. Dattner

disorders clears other health issues as well, as if the skin disorder
was just a symptom of the underlying issue. My intention is to
add to Dermatology an evolving holistic strategy addressing
probable underlying etiology that will help those who have
failed or cannot take conventional dermatologic treatment
for their AA or other inflammatory skin disease. Dermatologic
indices and guidelines being created should include integrative
and holistic core domains to be evaluated, and treated. Including
holistic dermatology as a recognized subspecialty would
reaffirm the comprehensiveness and scientific relevance of our
specialty. Integrative education, research, and training would
help the percentage of dermatologic patients successfully
treated by increasing the number of dermatologists skilled in
their appropriate application.

DISCLOSURES
Dr. Dattner is the owner of HolisticDermatology.com.

Determining underlying integrative treatments that decrease
targeted and general inflammation in a patient has the potential
of increasing overall efficacy of the total treatment regimen
for inflammatory skin disorders. Dealing with the underlying
issues would reduce the chance of tolerance to the drugs and
the false sense of security from improvement without altering
the underlying issues causing inflammation or autoimmunity.
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Skilled coaching for the dermatologist can help them extend
their capabilities, and skilled coaching of the patient can help
them follow a protocol. Patient support in my practice was
provided skilled coaches who worked with me. Due to the
challenges of additional practitioner time required, additional
holistic education required, and the time, motivation and
resources required of patients, the pharmacologic treatments
will remain predominant, with adjuvant help from holistic and
integrative methods in some who need additional treatment
efficacy.
Often, in my experience, success with this method for skin
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Characteristics of Patients Initiating Guselkumab for Plaque
Psoriasis in the Symphony Health Claims Database
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ABSTRACT
Guselkumab is approved by the Food and Drug Administration for the treatment of moderate-to-severe plaque psoriasis. However,
characteristics of patients initiating guselkumab in a real-world setting are not well characterized. The present study described baseline
characteristics of patients with psoriasis initiating guselkumab in the first year after approval using data from the Symphony Health
Claims database. Adult patients with psoriasis with ≥1 claim for guselkumab between 7/13/2017 and 7/2/2018 were included. The index
date was defined as the date of the first pharmacy claim for guselkumab. Outcomes of interest included demographics, frequency
of prior biologic and non-biologic psoriasis treatments, and frequency of diagnoses or procedures during the year before guselkumab
initiation (baseline period). A total of 1,520 patients were included. Mean age was 51.2 (SD 13.4) years and 53.7% of patients were
female. During the baseline period, 63.9% of patients had ≥1 biologic drug claim and 66.9% were prescribed topical corticosteroids/
combinations. The most common non-psoriasis diagnoses among patients with ≥1 medical claim were hypertension (25.1%), type 2
diabetes (13.4%), and hyperlipidemia (13.4%). The most common procedures reflected routine medical care. These findings describing
the baseline characteristics of patients initiating guselkumab provide insights regarding variables that may impact observed treatment
outcomes and may ultimately help with treatment decision making.
J Drugs Dermatol. 2021;20(10):1127-1131. doi:10.36849/JDD.6024
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soriasis is a chronic dermatologic disease that affects
Patient
Population

INTRODUCTION

P

more than 7.4 million individuals in the United States (US).1
Biologic therapies targeting inflammatory cytokines
have become an important treatment option for patients with
moderate-to-severe psoriasis.2 Several biologics that inhibit
interleukin 17 (IL-17) or IL-23 have recently been approved in
this indication by the Food and Drug Administration (FDA), as
these cytokines are integral to the pathogenesis of psoriasis.3,4
Guselkumab (CNTO 1959; Janssen Research & Development
LLC, Spring House, PA), a novel human monoclonal antibody
that inhibits IL-23, was the first biologic of its class approved by
the FDA for the treatment of adult patients with moderate-tosevere plaque psoriasis.5,6
Describing the baseline characteristics of patients who are
initiating a recently approved therapy is important to provide
insights regarding variables that may impact observed
treatment outcomes, which may ultimately play a role in
treatment decision making. However, the characteristics of
patients with psoriasis initiating treatment with guselkumab in
a real-world setting are not well characterized. The objective of
the present study was to describe the baseline characteristics
and treatment history of patients with psoriasis who initiated
guselkumab during the first year after FDA approval using realworld data from the Symphony Health Claims database.

A retrospective, descriptive analysis was conducted using data
from the Symphony Health Claims database. This database
includes US pharmacy, diagnosis, and procedure claims
collected through electronic claims processors, commercial
sources, and government sources (Medicare and Medicaid).
Over 93% of outpatient prescriptions dispensed in the US and
territories are captured in this database.7 Furthermore, the
Symphony database is built around claims processors and
therefore approximates “real-time” data, allowing for evaluation
relatively soon after product approval.
The present study included patients with psoriasis aged 18
years or greater who had ≥2 psoriasis diagnoses separated by
at least 30 days between 10/01/2012 and 08/31/2018. Patients
were included if they had ≥1 claim for guselkumab between
7/13/2017 (the FDA approval date for guselkumab in psoriasis)
and 7/2/2018. The index date was defined as the date of the first
pharmacy claim for guselkumab and the baseline period was
defined as the 365-day period prior to the index date. Patients
were excluded if they had claims for >1 biologic on the index
date or if they had claims with potential day supply problems or
out-of-range/uninterpretable quantities.
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Outcomes of Interest
Outcomes of interest included baseline demographics (age,
sex, US region, type of health insurance, and presence of
other biologic-treated conditions), treatment history (use of
biologic and non-biologic psoriasis treatments during the
baseline period), and most frequent diagnostic (International
Classification of Diseases, 10th revision [ICD-10]) and procedural
(Current Procedural Terminology [CPT] and Healthcare Common
Procedure Coding System [HCPCS]) claims during the baseline
period.
Statistical Analysis
Categorical variables were summarized using frequencies or
percentages and continuous variables were summarized using
means and standard deviations. All analyses were conducted
using SAS for Windows 9.4 (Cary, NC).

RESULTS
Baseline Characteristics
A total of 1,520 patients with psoriasis who had initiated
guselkumab during the study period were identified (Figure 1).
The baseline demographics for these patients are presented in
Table 1. The mean age was 51.2 (SD 13.4) years and 53.7% of
patients were female. The largest proportion of patients was
from the Southern US (41.3%) and the most common type of
insurance at index was commercial (63.3%). Psoriatic arthritis
(PsA) was the most common comorbid biologic-treated
condition identified during the baseline period (14.9%).

T. Fitzgerald, A. Teeple, T. Slaton, C.M. Kozma

TABLE 1.
Baseline Characteristics of Patients with Psoriasis who Initiated
Guselkumab in the Symphony Health Claims Database
Characteristics
Age (years), mean (SD)

51.2 (13.4)

Female, n (%)

816 (53.7)

Regions, n (%)
South

627 (41.3)

Northeast

439 (28.9)

Midwest

312 (20.5)

West

141 (9.3)

Unknown

FIGURE 1. Attrition of patients included in the analysis.

1 (0.1)

Payment type on index, n (%)
Commercial

962 (63.3)

Medicare

313 (20.6)

Assistance programs

126 (8.3)

Managed Medicaid

87 (5.7)

Medicaid

29 (1.9)

Cash

3 (0.2)

Other conditions treated with biologics present before index, n (%)
Psoriatic arthritis
Rheumatoid arthritis

Do Not Copy
Ankylosing spondylitis
Hidradenitis suppurativa
Penalties Apply

Prior Pharmacy Claims
During the baseline period, 972 patients (63.9%) had ≥1 biologic
drug claim and 206 patients (13.6%) had claims for ≥2 biologics.

Patients Initiating Guselkumab
(N = 1,520)

226 (14.9)
25 (1.6)
17 (1.1)
10 (0.7)

Crohn’s disease

6 (0.4)

Ulcerative colitis

5 (0.3)

Abbreviations: SD = standard deviation.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

1129
Journal of Drugs in Dermatology
October 2021 • Volume 20 • Issue 10

T. Fitzgerald, A. Teeple, T. Slaton, C.M. Kozma

FIGURE 2. Most frequently claimed biologic (A) and non-biologic psoriasis treatments (B) during the baseline period. The percentage of patients
with a claim for each biologic was assessed among those with ≥1 biologic drug claim during the baseline period. The percentage of patients with
a claim for each non-biologic psoriasis treatment was assessed among the full study cohort. Patients may have had claims for multiple agents.
(A)

(B)
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Among patients with ≥1 biologic claim, the most frequently
prescribed biologics were ustekinumab (31.7%), secukinumab
(31.1%), ixekizumab (27.6%), adalimumab (24.5%), and
etanercept (6.2%) (Figure 2A). Less than 1% of patients had ≥1
claim for any other biologic.
Non-biologic drug claims were also analyzed. During the
baseline period, 1,243 patients (81.8%) had ≥1 non-biologic drug
claim. The most common non-biologic psoriasis drugs during
the baseline period were topical corticosteroids (including
combination drugs; 66.9%), oral corticosteroids/combinations
(26.6%), methotrexate (12.6%), and apremilast (10.9%) (Figure
2B). Less than 10% of patients had ≥1 claim for any other nonbiologic drug.

Prior Medical Claims
During the baseline period, 35.9% of patients had ICD-10 codes
that indicated long-term medication use (Figure 3). The most
common non-psoriasis diagnoses were primary hypertension
(25.1%), type 2 diabetes without complications (13.4%), and
hyperlipidemia (13.4%).
The most common procedures (based on CPT or HCPCS
codes) reflected routine medical care such as outpatient office
visits (15 minutes: 60.4%; 25 minutes: 49.0%), venous blood
collection (40.1%), and complete blood count (32.0%) (Figure 4).
In terms of specific procedures, tuberculosis tests (16.3%), A1C
tests (13.2%), thyroid stimulating hormone tests (10.2%), and
triamcinolone injections (6.8%) were most common.
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FIGURE 3. Most common non-psoriasis diagnoses during the baseline period. The percentage of patients with a specific diagnosis reflects those
with ≥1 claim that included a relevant ICD-10 code. Patients may have had claims for multiple diagnoses.
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FIGURE 4. Most common procedures during the baseline period. The percentage of patients who underwent a specific procedure reflects those
with ≥1 claim that included a relevant CPT or HCPCS code. Patients may have had claims for multiple procedures.
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DISCUSSION
This real-world analysis described baseline demographics
and treatment history of patients with psoriasis who initiated
guselkumab during the first year after FDA approval using
data from the Symphony Health Claims database. Baseline
demographics including mean age and proportion of female
patients were generally consistent with findings from other
recent real-world studies of patients with psoriasis initiating
biologics.8-11 Notably, 63.9% of patients in the present study had
at least one claim for another biologic during the year before
initiating guselkumab. This finding is slightly lower than rates
reported in previous real-world studies of patients initiating the
IL-17 inhibitors ixekizumab or secukinumab (66%-88%),8-10 which
may reflect differences in study design, data sources, or in the
actual proportion of patients initiating these newer agents as
first-line biologic therapy.

T. Fitzgerald, A. Teeple, T. Slaton, C.M. Kozma
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There are several important limitations of this study.
As with all
claims-based studies, there is a possibility of data omissions or
coding errors within the database and the potential for selection
bias or sampling error. Furthermore, treatment observations
were based on claims for a filled prescription, which does not
guarantee actual use of medication(s) by patients. Since the
analysis used outpatient pharmacy data, drugs administered
in an inpatient hospital setting were not included and those
administered in physicians’ offices or facilities may be
underrepresented. In addition, the medical claims included in
the analysis may be less complete than pharmaceutical data;
however, it was assumed that the observations were reflective
of population trends even if the absolute values were not.
Finally, the dataset did not include information regarding patient
insurance eligibility; therefore, proxies were implemented to
support assumptions of data completeness.

CONCLUSION
The results of this real-world analysis provide an overview of
the patient demographics and treatment history of patients with
psoriasis who initiated guselkumab during the first year after FDA
approval. These findings provide insights regarding variables
that may impact treatment outcomes and may ultimately help
with treatment decision making. In addition, these findings will
help to inform the design of future assessments of the realworld effectiveness of guselkumab.
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NEWS, VIEWS, & REVIEWS
Treating Cutaneous Immune-Related Adverse Events
from Immune Checkpoint Blockade
Nagasai C. Adusumilli MBAa and Adam J. Friedman MDB
aThe George Washington University School of Medicine and Health Sciences, Washington, DC
BDepartment of Dermatology, The George Washington University School of Medicine and Health Sciences, Washington, DC

Immune checkpoint inhibitors (ICPis) have revolutionized
outcomes in various advanced malignancies. Therapeutic
restoration of a robust T-cell response against malignant cells is
also at the root of distinct cutaneous immune-related adverse
events (cirAEs). As approved indications for ICPis increase and
interdisciplinary collaboration with oncology grows, identifying
the most common skin toxicities from ICPis, particularly on
melanin-rich skin,1 and understanding treatment strategies
are increasingly crucial for dermatologists. This brief review
highlights common cirAEs and summarizes the latest evidence
for interventions.
Around one-third of patients on ICPi monotherapy and threequarters of patients on combination regimens experience cirAEs,

TABLE 1.

which are graded by Common Terminology Criteria for Adverse
Events2 (Table 1). Morbilliform dermatoses, pruritus, lichenoid
eruptions (Figure 1), psoriasiform dermatitis (Figure 2), and
bullous pemphigoid (Figure 3) are frequently seen with immune
checkpoint blockade.3 The current treatment recommendations,
summarized in Table 1, are based on level III-IV evidence of
retrospective descriptive studies and expert consensus.4-6
Although topical and systemic corticosteroids are the mainstay,
refractory cases warrant oral retinoids and targeted biologics
based on clinical or histopathologic morphology.5-6 Growing
evidence proposes that immunotherapies shift cytokine axes
systemically, clinically manifesting as cirAEs.7 More data about
ICPi antitumor efficacy with concomitant targeted cytokine
blockade are needed.
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Pruritus
Dermatoses

Recommendations for Cutaneous Immune-Related Adverse Events Secondary to Immune Checkpoint Blockade

Grade

CTCAE Description
for Skin and
Subcutaneous
Disorders

1

Involves <10% BSA ±
associated symptoms
(such as pruritus,
burning, tenderness)

Moderate- to highpotency TCS twice daily

High-potency TCS
twice daily

2

Involves 10-30%
BSA ± associated
symptoms; limiting
instrumental ADL

Moderate- to highpotency TCS twice daily
OR oral prednisone 0.5-1
mg/kg/day for 3 days

High-potency TCS
twice daily + oral
GABA agonist with
dose escalation as
tolerated

Involves >30% BSA;
moderate to severe
associated symptoms;
limiting self-care ADL

Hold ICPi + oral
prednisone 0.5-1 mg/
kg/day for 3 days OR if
severe symptoms, IV
methylprednisolone 0.5-1
mg/kg/day with 2-4 week
oral taper after response

3

4

Life-threatening;
indication for urgent
intervention

Discontinue ICPi, ICU
admission, IV methylprednisolone 2 mg/kg/day

Hold ICPi + oral
GABA agonist +
oral antihistamines
with dose escalation as tolerated

n/a

Lichenoid
Eruptions

Psoriasiform
Dermatitis

Bullous
Pemphigoid

High-potency TCS twice
daily

High-potency
TCS twice
daily

High-potency
TCS twice
daily

High-potency
TCS twice
daily

Hold ICPi +
oral
prednisone
0.5-1 mg/kg/
day for 21
days

Hold ICPi
+ acitretin
25mg/day,
escalating
up to 50mg/
day until
therapeutic
response

Hold ICPi +
IV methylprednisolone
0.5-1 mg/kg/
day, with 2-4
week oral
taper after
response

n/a

Discontinue
ICPi, ICU
admission, IV
methylprednisolone 2
mg/kg/day

High-potency TCS twice
daily OR oral prednisone
0.5-1 mg/kg/day for 3 days

Hold ICPi + oral prednisone
0.5-1 mg/kg/day OR
oral acitretin 25-35 mg/day
for 6 weeks.
If severe symptoms, IV
methylprednisolone 0.5-1
mg/kg/day, with 2-4 week
oral taper after response

Discontinue ICPi, ICU
admission, IV methylprednisolone 2 mg/kg/day

CTCAE: Common Terminology Criteria for Adverse Events; BSA: body surface area; ADL: activities of daily living; TCS: topical corticosteroids
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In summary, autoinflammatory adverse events profoundly
affect quality-of-life for the rapidly rising number of patients
on ICPis.8 Managing common presentations is integral for
maximizing ICPi efficacy for the underlying malignancy.
With a high incidence of cirAEs, future studies should
explore preventive approaches, particularly for patients on a
combination regimen.
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Senior Resident Peer-to-Peer
Case Studies
For more practice Q&A and Board prep
study tools—visit DermInReview.com

1)

Case Studies authored by our educational
partner GW School of Medicine and
Health Sciences Dermatology
Residency Program

A 55-year-old male presented to clinic with a new worsening red, scaly rash of
the forehead, temples and upper cheeks. He had tried to use over the counter
hydrocortisone and witch hazel toner at home without improvement of the rash.
On further questioning of possible exposures, the patient endorsed switching his
home hair dye recently and used it for the second time several days prior to the
development of the rash. Which of the following cross reacts with the likely culprit
allergen in this case?
A.
B.
C.
D.
E.

2)

Aspirin
Penicillin
Glipizide
Lidocaine
Furosemide

A 41-year-old female with history of intracranial hypertension presented for a
pruritic rash of the back, shoulders, and buttocks. Careful medication review
revealed that she had been taking acetaminophen and acetazolamide daily for
persistent headaches. She associated flares of rash primarily with the use of
acetaminophen. Physical exam findings are shown below (Figure 1). What are
the mostly likely histopathologic findings for this disease entity?
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A. Subepidermal split with neutrophils and eosinophils
B. Lichenoid interface dermatitis with saw-toothed rete ridges
C. Vacuolar interface dermatitis with lymphocytes and eosinophils and pigment
incontinence
D. Acantholytic dyskeratosis
E. Dense neutrophilic perivascular infiltrate, karyorrhexis, fibrin within vessel walls,
and erythrocyte extravasation

3)

A 50-year-old male with no past medical history who presents with an asymptomatic
rash of trunk and extremities for several years. Rash becomes more erythematous
with exposure to hot water but does not have associated pruritus. Denies nausea,
vomiting, diarrhea, joint or bone pain, night sweats, or weight loss. Biopsy showed
abundance of mast cells in the upper papillary dermis with positive CD117 and
Giemsa staining. Serum trypase level is 27.6 ng/mL. What is the next best step?
A.
B.
C.
D.
E.

Start oral prednisone
Refer for bone marrow biopsy
Start triamcinolone 0.1% ointment
Refer to rheumatology
No further treatment necessary
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Senior Resident Peer-to-Peer Case Studies
The content of these case studies, ideal to review during peer study groups, was developed by Blair Allais, MD and Jessica E.
Kalen, MD under the guidance of dermatologist Adam Friedman, MD, Professor and Chair of Dermatology, Associate Residency,
Program Director, Director of Translational Research, and Director of the Supportive Oncodermatology Clinic.
.

Blair Allais, MD

Jessica E Kalen, MD

Dermatology Chief Resident
George Washington University School
of Medicine and Health Sciences
Washington, DC

Dermatology Chief Resident
George Washington University School
of Medicine and Health Sciences
Washington, DC

Answers
1)

The correct answer is C: Glipizide
Explanation/Literature Review
Para-phenylenediamine (PPD) dye is commonly found in many consumer products including hair dye, black henna tattoos,
textiles, leather, fur, printer ink, and black rubber products.1 The majority of reactions to topical PPD are delayed-type IV
hypersensitivity in nature and characterized by pruritus, erythema, and vesiculobullous eruptions that may occur on the
face, scalp margins, or ears.2 Cross-sensitization to other compounds that also contain a benzene ring at the para position
can occur.3 A helpful mnemonic to remember the chemicals that cross-react with PPD can be found in Chapter 2 of the DermIn-Review Text: “AA SSTEPP”, which stands for Azo, Aniline dyes, Sulfonamides, Sulfonylurea, Thiazides, Esters (benzocaine),
Procainamide, PABA and PABA esters.

Do Not Copy
Penalties Apply
Glipizide is a sulfonylurea and cross reacts with PPD.The other answer choices are distractors and incorrect. Para-aminosalicylic

acid (an anti-tuberculosis medication) is a cross reactor to PPD dye, and one should not confuse para-aminosalicylic acid
with aspirin (acetyl salicylic acid). While sulfonamides cross react with PPD, other antibiotics such as penicillin do not. While
ester anesthetics (procaine, chlorprocaine and tetracaine) cross react with PPD, amide antibiotics such as lidocaine do not.
While thiazide diuretics (hydrochlorothiazide, chlorthalidone) cross react with PPD, loop diuretics such as furosemide do not.

2)

The correct answer is C: Vacuolar interface dermatitis with lymphocytes and eosinophils and pigment
incontinence
Explanation/Literature Review
Based on the clinical photos and association with use of acetaminophen, the most likely diagnosis is fixed drug eruption (FDE).
This type IV hypersensitivity reaction is a common cutaneous adverse reaction. It presents with well demarcated, violaceous
plaques with erythematous peripheral flare and occasional bullae formation.1 Lesions occur in the same location on the
body and are recur with re-exposure to the culprit drug. Common medications associated with FDE include sulfonamides,
acetaminophen, aspirin, laxatives, tetracyclines, barbiturates, oral contraceptive pills, non-steroidal anti-inflammatory drugs,
erythromycin, pseudoephedrine, and carbamazepine.1 Treatment of FDE should include avoidance of the medication and
symptomatic management with topical steroids. However, systemic agents, such as cyclosporine, can be used with patients
who present with a generalized bullous FDE.2
The histopathologic findings of FDE includes a vacuolar interface dermatitis with presence of lymphocytic and eosinophilic
infiltrate and often pigment incontinence.3 Answer choice A describes the classic findings of bullous pemphigoid. Answer
choice B describes lichen planus. Answer choice D describes the differential diagnoses of Grover disease, Darier disease, or
warty dyskeratoma. Finally, answer choice E describes leukocytoclastic vasculitis.
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3)

The correct answer is B: Refer for bone marrow biopsy
Explanation/Literature Review
Mastocytosis describes a spectrum of diseases with various cutaneous and systemic manifestations. Commonly associated
with a KIT mutation, mastocytosis can present in both childhood and adulthood.1 Entities that present in childhood tend to have
a lower risk of systemic involvement when compared to adult-onset entities. The most common form of adult mastocytosis
presents with diffuse red to tan macules and papules, often without systemic involvement. Systemic symptoms can include
headaches, fatigue, abdominal pain, cramping, nausea, vomiting, chest pain, dyspnea, syncope, and bone pain.1 These
symptoms are driven by release of mast cell mediators such as tryptase, histamine, and various cytokines.1
A useful tool for evaluating for systemic involvement is a serum tryptase level. Patients with a level of greater than 20
nanograms/milliliter is concerning for systemic disease and warrants further work up with a bone marrow biopsy.1 All patients
should be instructed to avoid mast cell degranulators such as aspirin, opiates, alcohol and radiocontrast.2 Additionally, patients
are to avoid certain anesthetics so it is important that they inform surgeons and anesthesiologists of their condition.2 Treatment
is focused on avoidance of mast cell degranulation with antihistamines and oral corticosterois. For more aggressive disease,
treatment can include midostaurin, cladribine, imantinib, interferon-alpha, or stem cell transplant.2 Several case reports have
also suggested utility in use of omalizumab.3
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

DUOBRII® (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045% for topical use
INDICATIONS AND USAGE
DUOBRII (halobetasol propionate and tazarotene) Lotion, 0.01%/0.045% is indicated for
the topical treatment of plaque psoriasis in adults.
CONTRAINDICATIONS
Pregnancy
DUOBRII Lotion is contraindicated in pregnancy [see Warnings and Precautions and Use
in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Risk
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Tazarotene
is teratogenic, and it is not known what level of exposure is required for teratogenicity
in humans [see Contraindications and Clinical Pharmacology in full Prescribing
Information]. Tazarotene elicits teratogenic and developmental effects associated with
retinoids after topical or systemic administration in rats and rabbits [see Use in
Specific Populations].
Advise pregnant females of the potential risk to a fetus. Obtain a pregnancy test within
2 weeks prior to DUOBRII Lotion therapy. Initiate DUOBRII Lotion therapy during a
menstrual period. Advise females of reproductive potential to use effective
contraception during treatment with DUOBRII Lotion therapy [see Use in
Specific Populations].
Hypothalamic-Pituitary-Adrenal (HPA) Axis Suppression and Other Unwanted
Systemic Glucocorticoid Effects
DUOBRII Lotion contains halobetasol propionate, a corticosteroid, and has been shown
to suppress the hypothalamic-pituitary-adrenal (HPA) axis.
Systemic effects of topical corticosteroids may include reversible HPA axis suppression
with the potential for glucocorticosteroid insufficiency. This may occur during treatment
or upon withdrawal of treatment of the topical corticosteroid.
The potential for hypothalamic-pituitary-adrenal (HPA) axis suppression with DUOBRII
Lotion was evaluated in a study of 20 adult subjects with moderate to severe plaque
psoriasis involving ≥20% of their body surface area. The subjects were treated once
daily for 8 weeks and assessed for HPA axis suppression at Weeks 4 and 8. HPA axis
suppression occurred in 3 out of 20 (15%) subjects at Week 4 and none (0%) of these 20
subjects had HPA axis suppression at Week 8 [see Clinical Pharmacology in full
Prescribing Information].
Because of the potential for systemic absorption, use of topical corticosteroids, including
DUOBRII Lotion, may require that patients be evaluated periodically for evidence of HPA
axis suppression. Factors that predispose a patient using a topical corticosteroid to HPA
axis suppression include the use of more potent corticosteroids, use over large surface
areas, occlusive use, use on an altered skin barrier, concomitant use of multiple
corticosteroid-containing products, liver failure, and young age. An adrenocorticotropic
hormone (ACTH) stimulation test may be helpful in evaluating patients for HPA
axis suppression.
If HPA axis suppression is documented, attempt to gradually withdraw the drug or
reduce the frequency of application. Manifestations of adrenal insufficiency may require
supplemental systemic corticosteroids. Recovery of HPA axis function is generally
prompt and complete upon discontinuation of topical corticosteroids.
Systemic effects of topical corticosteroids may also include Cushing’s syndrome,
hyperglycemia, and glucosuria. Use of more than one corticosteroid-containing product
at the same time may increase the total systemic exposure to topical corticosteroids.
Pediatric patients may be more susceptible than adults to systemic toxicity from the use
of topical corticosteroids because of their larger surface-to-body mass ratio [see Use in
Specific Populations].
Local Adverse Reactions
Local adverse reactions may include atrophy, striae, telangiectasias, folliculitis and
contact dermatitis. Some local adverse reactions may be irreversible. If these adverse
reactions occur, discontinue the medication at least until the integrity of the skin is
restored; do not resume treatment if allergic contact dermatitis is identified.
Avoid use of DUOBRII Lotion on eczematous skin, as it may cause severe irritation.
Photosensitivity and Risk for Sunburn
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps)
should be avoided unless deemed medically necessary, and in such cases, exposure
should be minimized during the use of DUOBRII Lotion. Patients must be instructed to
use sunscreens and protective clothing when using DUOBRII Lotion. Patients with
sunburn should be advised not to use DUOBRII Lotion until fully recovered. Patients who
may have considerable sun exposure due to their occupation and those patients with
inherent sensitivity to sunlight should exercise particular caution when using
DUOBRII Lotion.
DUOBRII Lotion should be administered with caution if the patient is also taking drugs
known to be photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones,
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Ophthalmic Adverse Reactions
Use of topical corticosteroids may increase the risk of posterior subcapsular cataracts
and glaucoma. Cataracts and glaucoma have been reported postmarketing with the use
of topical corticosteroid products. Advise patients to report any visual symptoms and
consider referral to an ophthalmologist for evaluation.
Concomitant Skin Infections
Use an appropriate antimicrobial agent if a skin infection is present or develops. If a
favorable response does not occur promptly, discontinue use of DUOBRII Lotion until the
infection has been adequately treated.
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ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In randomized, double-blind, multicenter, vehicle-controlled clinical trials, 410 adults
with plaque psoriasis were treated with DUOBRII Lotion or vehicle lotion and had
post-baseline safety data. Subjects applied DUOBRII Lotion or vehicle lotion once daily
for up to eight weeks. The adverse reactions occurring in ≥1% of the subjects treated
with DUOBRII through Week 8 were contact dermatitis (7%), application site pain (3%),
folliculitis (2%), skin atrophy (2%), excoriation (2%), rash (1%), skin abrasion (1%), and
skin exfoliation (1%).
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Safety in
pregnant females has not been established. The potential risk to the fetus outweighs
the potential benefit to the mother from DUOBRII Lotion during pregnancy; therefore,
DUOBRII Lotion should be discontinued as soon as pregnancy is recognized [see
Contraindications, Warnings and Precautions, and Clinical Pharmacology in full
Prescribing Information].
Observational studies suggest an increased risk of low birthweight in infants with the
maternal use of potent or very potent topical corticosteroids (see Data).
In animal reproduction studies with pregnant rats, reduced fetal body weights and
reduced skeletal ossification were observed after topical administration of a tazarotene
gel formulation during the period of organogenesis at a dose 11 times the maximum
recommended human dose (MRHD) (based on AUC comparison). In animal reproduction
studies with pregnant rabbits, single incidences of known retinoid malformations,
including spina bifida, hydrocephaly, and heart anomalies were observed after topical
administration of a tazarotene gel formulation at 116 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal
toxicity, developmental delays, and/or behavioral delays were observed after oral
administration of tazarotene during the period of organogenesis at doses 9 and 228
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased
litter size, decreased numbers of live fetuses, decreased fetal body weights, and
increased malformations were observed after oral administration of tazarotene prior to
mating through early gestation at doses 9 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies, increased malformations, including cleft palate and
omphalocele, were observed after oral administration of halobetasol propionate during
the period of organogenesis to pregnant rats and rabbits (see Data). The available data
do not support relevant comparisons of systemic halobetasol propionate exposures
achieved in the animal studies to exposures observed in humans after topical use of
DUOBRII Lotion.
The background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Human Data
Available observational studies in pregnant women did not identify a drug-associated
risk of major birth defects, preterm delivery, or fetal mortality with the use of topical
corticosteroids of any potency. However, when the dispensed amount of potent or very
potent topical corticosteroids exceeded 300 g during the entire pregnancy, maternal use
was associated with an increased risk of low birth weight in infants.
Animal Data
Halobetasol propionate has been shown to cause malformations in rats and rabbits
when given orally during organogenesis at doses of 0.04 to 0.1 mg/kg/day in rats and
0.01 mg/kg/day in rabbits. Halobetasol propionate was embryotoxic in rabbits but not in
rats. Cleft palate was observed in both rats and rabbits. Omphalocele was seen in rats
but not in rabbits.
In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25
mg/kg/day tazarotene) was topically administered to pregnant rats during gestation
days 6 through 17. Reduced fetal body weights and reduced skeletal ossification
occurred at this dose (11 times the MRHD based on AUC comparison). In an embryofetal
development study in rabbits, a tazarotene gel formulation, 0.5%, 0.25 mg/kg/day
tazarotene) was topically administered to pregnant rabbits during gestation days 6
through 18. Single incidences of known retinoid malformations, including spina bifida,
hydrocephaly, and heart anomalies were noted at this dose (116 times the MRHD based
on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats;
malformations and post-implantation loss were observed in rats and rabbits at doses
producing 9 and 228 times, respectively, the MRHD (based on AUC comparisons).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before
mating through gestation day 7, classic developmental effects of retinoids including
decreased number of implantation sites, decreased litter size, decreased numbers of
live fetuses, and decreased fetal body weights were observed at this dose (16 times the
MRHD based on AUC comparison). A low incidence of retinoid-related malformations
was observed at that dose.
In a pre- and postnatal development toxicity study, topical administration of a
tazarotene gel formulation (0.125 mg/kg/day) to pregnant female rats from gestation
day 16 through lactation day 20 reduced pup survival but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug
exposure in the rat at this dose would be equivalent to 5 times the MRHD (based on
AUC comparison).
Lactation
Risk Summary
There are no data on the presence of tazarotene, halobetasol propionate or its
metabolites in human milk, the effects on the breastfed infant, or the effects on milk
production after treatment with DUOBRII Lotion.
After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk.
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It is not known whether topical administration of corticosteroids could result in
sufficient systemic absorption to produce detectable quantities in human milk.
The developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for DUOBRII Lotion and any potential adverse effects on
the breastfed child from DUOBRII Lotion.
Clinical Considerations
Advise breastfeeding women not to apply DUOBRII Lotion directly to the nipple and
areola to avoid direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing
DUOBRII Lotion is contraindicated in women who are pregnant. Females of reproductive
potential should be warned of the potential risk and use adequate birth-control
measures during treatment with DUOBRII Lotion. The possibility that a female of
reproductive potential is pregnant at the time of institution of therapy should be
considered. A negative result for pregnancy should be obtained within 2 weeks prior to
DUOBRII Lotion therapy, which should begin during menstruation.
Contraception
Based on animal studies, DUOBRII Lotion may cause fetal harm when administered to a
pregnant female [see Use in Specific Populations]. Advise females of reproductive
potential to use effective contraception during treatment with DUOBRII Lotion.
Pediatric Use
Safety and effectiveness of DUOBRII Lotion in pediatric patients under the age of 18
years have not been evaluated.
Because of higher skin surface area to body mass ratios, pediatric patients are at a
greater risk than adults of HPA axis suppression and Cushing’s syndrome when they are
treated with topical corticosteroids. They are therefore also at greater risk of adrenal
insufficiency during or after withdrawal of treatment. Adverse reactions including striae
have been reported with use of topical corticosteroids in infants and children [see
Warnings and Precautions].
HPA axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight
gain, and intracranial hypertension have been reported in children receiving topical
corticosteroids. Manifestations of adrenal suppression in children include low plasma
cortisol levels and an absence of response to ACTH stimulation. Manifestations of
intracranial hypertension include bulging fontanelles, headaches, and bilateral
papilledema [see Warnings and Precautions].
Geriatric Use
Of the 270 subjects exposed to DUOBRII Lotion in clinical trials, 39 subjects were 65 years
or older. Clinical trials of DUOBRII Lotion did not include sufficient numbers of subjects
age 65 years and older to determine whether they respond differently from
younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been performed to evaluate the carcinogenic
potential of halobetasol propionate.
A long-term study of tazarotene following oral administration of 0.025, 0.050, and 0.125
mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on
pharmacokinetic data from a shorter term study in rats, the highest dose of
0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent to 1.4
times the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel
formulation in mice terminated at 88 weeks showed that dose levels of 0.05, 0.125, 0.25,
and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle
control animals. Tazarotenic acid systemic exposure at the highest dose was 35 times
the MRHD (based on AUC comparison).
Halobetasol propionate was not genotoxic in the Ames assay, in the sister chromatid
exchange test in Chinese hamster somatic cells, in chromosome aberration studies of
germinal and somatic cells of rodents, and in a mammalian spot test. Positive
mutagenicity effects were observed in a mouse lymphoma gene mutation assay in
vitro and in a Chinese hamster micronucleus test.
Tazarotene was non-mutagenic in the Ames assay and did not produce structural
chromosomal aberrations in human lymphocytes. Tazarotene was non-mutagenic in
the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in an in vivo mouse micronucleus test.
Studies in rats following oral administration of halobetasol propionate at dose levels up
to 0.05 mg/kg/day, approximately 0.53 times the MRHD based on BSA comparisons,
indicated no impairment of fertility or general reproductive performance.
No impairment of fertility occurred in rats when male animals were treated for 70 days
prior to mating and female animals were treated for 14 days prior to mating and
continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic
drug exposure in the rat at the highest dose was 5 times the MRHD (based on
AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for
70 days prior to mating with oral doses of up to 1 mg/kg/day tazarotene, which
produced a systemic exposure 17 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated
for 15 days prior to mating and continuing through gestation day 7 with oral doses of
tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the number
of estrous stages and an increase in developmental effects at that dose, which produced
a systemic exposure 30 times the MRHD (based on AUC comparison).
Distributed by:
Bausch Health US, LLC
Bridgewater, NJ 08807 USA
Manufactured by:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Numbers: 6,517,847; 8,809,307; 10,251,895 and 10,478,502
DUOBRII is a trademark of Bausch Health Companies Inc. or its affiliates.
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workingtogether
For adults with plaque psoriasis

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

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

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

4 weeks post treatment

90%

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

80%
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60%
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Week 8
DUOBRII Lotion (trial 1 n=135)

Vehicle (trial 1 n=68)

DUOBRII Lotion (trial 2 n=141)

Vehicle (trial 2 n=74)

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

Important Safety Information
Contraindication
DUOBRII Lotion is contraindicated in pregnancy.

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

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

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