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workingtogether
For adults with plaque psoriasis

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

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

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

4 weeks post treatment

90%

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

Important Safety Information
Contraindication
DUOBRII Lotion is contraindicated in pregnancy.

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

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

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

Help your patients save at DUOBRII.com
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to prescribe
DUOBRII safely and effectively. See full Prescribing Information for DUOBRII.

DUOBRII™ (halobetasol propionate and tazarotene) Lotion,
0.01%/0.045% for topical use
INDICATIONS AND USAGE
DUOBRII (halobetasol propionate and tazarotene) Lotion, 0.01%/0.045% is indicated for
the topical treatment of plaque psoriasis in adults.
CONTRAINDICATIONS
Pregnancy
DUOBRII Lotion is contraindicated in pregnancy [see Warnings and Precautions and Use
in Specific Populations].
WARNINGS AND PRECAUTIONS
Embryofetal Risk
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Tazarotene
is teratogenic, and it is not known what level of exposure is required for teratogenicity
in humans [see Contraindications and Clinical Pharmacology]. Tazarotene elicits
teratogenic and developmental effects associated with retinoids after topical or
systemic administration in rats and rabbits [see Use in Specific Populations].
Advise pregnant females of the potential risk to a fetus. Obtain a pregnancy test within
2 weeks prior to DUOBRII Lotion therapy. Initiate DUOBRII Lotion therapy during a
menstrual period. Advise females of reproductive potential to use effective
contraception during treatment with DUOBRII Lotion therapy [see Use in
Specific Populations].
Hypothalamic-Pituitary-Adrenal (HPA) Axis Suppression and Other Unwanted
Systemic Glucocorticoid Effects
DUOBRII Lotion contains halobetasol propionate, a corticosteroid, and has been shown
to suppress the hypothalamic-pituitary-adrenal (HPA) axis.
Systemic effects of topical corticosteroids may include reversible HPA axis suppression
with the potential for glucocorticosteroid insufficiency. This may occur during treatment
or upon withdrawal of treatment of the topical corticosteroid.
The potential for hypothalamic-pituitary-adrenal (HPA) axis suppression with DUOBRII
Lotion was evaluated in a study of 20 adult subjects with moderate to severe plaque
psoriasis involving ≥20% of their body surface area. The subjects were treated once
daily for 8 weeks and assessed for HPA axis suppression at Weeks 4 and 8. HPA axis
suppression occurred in 3 out of 20 (15%) subjects at Week 4 and none (0%) of these 20
subjects had HPA axis suppression at Week 8 [see Clinical Pharmacology in full
Prescribing Information].
Because of the potential for systemic absorption, use of topical corticosteroids, including
DUOBRII Lotion, may require that patients be evaluated periodically for evidence of HPA
axis suppression. Factors that predispose a patient using a topical corticosteroid to HPA
axis suppression include the use of more potent corticosteroids, use over large surface
areas, occlusive use, use on an altered skin barrier, concomitant use of multiple
corticosteroid-containing products, liver failure, and young age. An adrenocorticotropic
hormone (ACTH) stimulation test may be helpful in evaluating patients for HPA
axis suppression.
If HPA axis suppression is documented, attempt to gradually withdraw the drug or
reduce the frequency of application. Manifestations of adrenal insufficiency may require
supplemental systemic corticosteroids. Recovery of HPA axis function is generally
prompt and complete upon discontinuation of topical corticosteroids.
Systemic effects of topical corticosteroids may also include Cushing’s syndrome,
hyperglycemia, and glucosuria. Use of more than one corticosteroid-containing product
at the same time may increase the total systemic exposure to topical corticosteroids.
Pediatric patients may be more susceptible than adults to systemic toxicity from the use
of topical corticosteroids because of their larger surface-to-body mass ratio [see Use in
Specific Populations].
Local Adverse Reactions
Local adverse reactions may include atrophy, striae, telangiectasias, folliculitis and
contact dermatitis. Some local adverse reactions may be irreversible. If these adverse
reactions occur, discontinue the medication at least until the integrity of the skin is
restored; do not resume treatment if allergic contact dermatitis is identified.
Avoid use of DUOBRII Lotion on eczematous skin, as it may cause severe irritation.
Photosensitivity and Risk for Sunburn
Because of heightened burning susceptibility, exposure to sunlight (including sunlamps)
should be avoided unless deemed medically necessary, and in such cases, exposure
should be minimized during the use of DUOBRII Lotion. Patients must be instructed to
use sunscreens and protective clothing when using DUOBRII Lotion. Patients with
sunburn should be advised not to use DUOBRII Lotion until fully recovered. Patients who
may have considerable sun exposure due to their occupation and those patients with
inherent sensitivity to sunlight should exercise particular caution when using
DUOBRII Lotion.
DUOBRII Lotion should be administered with caution if the patient is also taking drugs
known to be photosensitizers (e.g., thiazides, tetracyclines, fluoroquinolones,
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Ophthalmic Adverse Reactions
Use of topical corticosteroids may increase the risk of posterior subcapsular cataracts
and glaucoma. Cataracts and glaucoma have been reported postmarketing with the use
of topical corticosteroid products. Advise patients to report any visual symptoms and
consider referral to an ophthalmologist for evaluation.
Concomitant Skin Infections
Use an appropriate antimicrobial agent if a skin infection is present or develops. If a
favorable response does not occur promptly, discontinue use of DUOBRII Lotion until the
infection has been adequately treated.
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ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In randomized, double-blind, multicenter, vehicle-controlled clinical trials, 410 adults
with plaque psoriasis were treated with DUOBRII Lotion or vehicle lotion and had
post-baseline safety data. Subjects applied DUOBRII Lotion or vehicle lotion once daily
for up to eight weeks. The adverse reactions occurring in ≥1% of the subjects treated
with DUOBRII through Week 8 were contact dermatitis (7%), application site pain (3%),
folliculitis (2%), skin atrophy (2%), and excoriation (2%).
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal reproduction studies, retinoid pharmacology, and the
potential for systemic absorption, DUOBRII Lotion may cause fetal harm when
administered to a pregnant female and is contraindicated during pregnancy. Safety in
pregnant females has not been established. The potential risk to the fetus outweighs
the potential benefit to the mother from DUOBRII Lotion during pregnancy; therefore,
DUOBRII Lotion should be discontinued as soon as pregnancy is recognized [see
Contraindications, Warnings and Precautions, Clinical Pharmacology].
Observational studies suggest an increased risk of low birthweight in infants with the
maternal use of potent or very potent topical corticosteroids (see Data).
In animal reproduction studies with pregnant rats, reduced fetal body weights and
reduced skeletal ossification were observed after topical administration of a tazarotene
gel formulation during the period of organogenesis at a dose 11 times the maximum
recommended human dose (MRHD) (based on AUC comparison). In animal reproduction
studies with pregnant rabbits, single incidences of known retinoid malformations,
including spina bifida, hydrocephaly, and heart anomalies were observed after topical
administration of a tazarotene gel formulation at 116 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies with pregnant rats and rabbits, malformations, fetal
toxicity, developmental delays, and/or behavioral delays were observed after oral
administration of tazarotene during the period of organogenesis at doses 9 and 228
times, respectively, the MRHD (based on AUC comparison). In pregnant rats, decreased
litter size, decreased numbers of live fetuses, decreased fetal body weights, and
increased malformations were observed after oral administration of tazarotene prior to
mating through early gestation at doses 9 times the MRHD (based on AUC
comparison) (see Data).
In animal reproduction studies, increased malformations, including cleft palate and
omphalocele, were observed after oral administration of halobetasol propionate during
the period of organogenesis to pregnant rats and rabbits (see Data). The available data
do not support relevant comparisons of systemic halobetasol propionate exposures
achieved in the animal studies to exposures observed in humans after topical use of
DUOBRII Lotion.
The background risk of major birth defects and miscarriage for the indicated population
is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The background risk in the U.S. general population of major birth
defects is 2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data
Human Data
Available observational studies in pregnant women did not identify a drug-associated
risk of major birth defects, preterm delivery, or fetal mortality with the use of topical
corticosteroids of any potency. However, when the dispensed amount of potent or very
potent topical corticosteroids exceeded 300 g during the entire pregnancy, maternal use
was associated with an increased risk of low birth weight in infants.
Animal Data
Halobetasol propionate has been shown to cause malformations in rats and rabbits
when given orally during organogenesis at doses of 0.04 to 0.1 mg/kg/day in rats and
0.01 mg/kg/day in rabbits. Halobetasol propionate was embryotoxic in rabbits but not in
rats. Cleft palate was observed in both rats and rabbits. Omphalocele was seen in rats
but not in rabbits.
In an embryofetal development study in rats, a tazarotene gel formulation, 0.5% (0.25
mg/kg/day tazarotene) was topically administered to pregnant rats during gestation
days 6 through 17. Reduced fetal body weights and reduced skeletal ossification
occurred at this dose (11 times the MRHD based on AUC comparison). In an embryofetal
development study in rabbits, a tazarotene gel formulation, 0.5%, 0.25 mg/kg/day
tazarotene) was topically administered to pregnant rabbits during gestation days 6
through 18. Single incidences of known retinoid malformations, including spina bifida,
hydrocephaly, and heart anomalies were noted at this dose (116 times the MRHD based
on AUC comparison).
When tazarotene was given orally to animals, developmental delays were seen in rats;
malformations and post-implantation loss were observed in rats and rabbits at doses
producing 9 and 228 times, respectively, the MRHD (based on AUC comparisons).
In female rats orally administered 2 mg/kg/day of tazarotene from 15 days before
mating through gestation day 7, classic developmental effects of retinoids including
decreased number of implantation sites, decreased litter size, decreased numbers of
live fetuses, and decreased fetal body weights were observed at this dose (16 times the
MRHD based on AUC comparison). A low incidence of retinoid-related malformations
was observed at that dose.
In a pre- and postnatal development toxicity study, topical administration of a
tazarotene gel formulation (0.125 mg/kg/day) to pregnant female rats from gestation
day 16 through lactation day 20 reduced pup survival but did not affect the reproductive
capacity of the offspring. Based on data from another study, the systemic drug
exposure in the rat at this dose would be equivalent to 5 times the MRHD (based on
AUC comparison).
Lactation
Risk Summary
There are no data on the presence of tazarotene, halobetasol propionate or its
metabolites in human milk, the effects on the breastfed infant, or the effects on milk
production after treatment with DUOBRII Lotion.
After single topical doses of a 14C-tazarotene gel formulation to the skin of lactating rats,
radioactivity was detected in rat milk.
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It is not known whether topical administration of corticosteroids could result in
sufficient systemic absorption to produce detectable quantities in human milk.
The developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for DUOBRII Lotion and any potential adverse effects on
the breastfed child from DUOBRII Lotion.
Clinical Considerations
Advise breastfeeding women not to apply DUOBRII Lotion directly to the nipple and
areola to avoid direct infant exposure.
Females and Males of Reproductive Potential
Pregnancy Testing
DUOBRII Lotion is contraindicated in women who are pregnant. Females of reproductive
potential should be warned of the potential risk and use adequate birth-control
measures during treatment with DUOBRII Lotion. The possibility that a female of
reproductive potential is pregnant at the time of institution of therapy should be
considered. A negative result for pregnancy should be obtained within 2 weeks prior to
DUOBRII Lotion therapy, which should begin during menstruation.
Contraception
Based on animal studies, DUOBRII Lotion may cause fetal harm when administered to a
pregnant female [see Use in Specific Populations]. Advise females of reproductive
potential to use effective contraception during treatment with DUOBRII Lotion.
Pediatric Use
Safety and effectiveness of DUOBRII Lotion in pediatric patients under the age of 18
years have not been evaluated.
Because of higher skin surface area to body mass ratios, pediatric patients are at a
greater risk than adults of HPA axis suppression and Cushing’s syndrome when they are
treated with topical corticosteroids. They are therefore also at greater risk of adrenal
insufficiency during or after withdrawal of treatment. Adverse reactions including striae
have been reported with use of topical corticosteroids in infants and children [see
Warnings and Precautions].
HPA axis suppression, Cushing’s syndrome, linear growth retardation, delayed weight
gain, and intracranial hypertension have been reported in children receiving topical
corticosteroids. Manifestations of adrenal suppression in children include low plasma
cortisol levels and an absence of response to ACTH stimulation. Manifestations of
intracranial hypertension include bulging fontanelles, headaches, and bilateral
papilledema [see Warnings and Precautions].
Geriatric Use
Of the 270 subjects exposed to DUOBRII Lotion in clinical trials, 39 subjects were 65 years
or older. Clinical trials of DUOBRII Lotion did not include sufficient numbers of subjects
age 65 years and older to determine whether they respond differently from
younger subjects.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been performed to evaluate the carcinogenic
potential of halobetasol propionate.
A long-term study of tazarotene following oral administration of 0.025, 0.050, and 0.125
mg/kg/day to rats showed no indications of increased carcinogenic risks. Based on
pharmacokinetic data from a shorter term study in rats, the highest dose of
0.125 mg/kg/day was anticipated to give systemic exposure in the rat equivalent to 1.4
times the MRHD (based on AUC comparison).
A long-term study with topical application of up to 0.1% of tazarotene in a gel
formulation in mice terminated at 88 weeks showed that dose levels of 0.05, 0.125, 0.25,
and 1 mg/kg/day (reduced to 0.5 mg/kg/day for males after 41 weeks due to severe
dermal irritation) revealed no apparent carcinogenic effects when compared to vehicle
control animals. Tazarotenic acid systemic exposure at the highest dose was 35 times
the MRHD (based on AUC comparison).
Halobetasol propionate was not genotoxic in the Ames assay, in the sister chromatid
exchange test in Chinese hamster somatic cells, in chromosome aberration studies of
germinal and somatic cells of rodents, and in a mammalian spot test. Positive
mutagenicity effects were observed in a mouse lymphoma gene mutation assay in
vitro and in a Chinese hamster micronucleus test.
Tazarotene was non-mutagenic in the Ames assay and did not produce structural
chromosomal aberrations in human lymphocytes. Tazarotene was non-mutagenic in
the CHO/HGPRT mammalian cell forward gene mutation assay and was non-clastogenic
in an in vivo mouse micronucleus test.
Studies in rats following oral administration of halobetasol propionate at dose levels up
to 0.05 mg/kg/day, approximately 0.53 times the MRHD based on BSA comparisons,
indicated no impairment of fertility or general reproductive performance.
No impairment of fertility occurred in rats when male animals were treated for 70 days
prior to mating and female animals were treated for 14 days prior to mating and
continuing through gestation and lactation with topical doses of a tazarotene gel
formulation up to 0.125 mg/kg/day. Based on data from another study, the systemic
drug exposure in the rat at the highest dose was 5 times the MRHD (based on
AUC comparison).
No impairment of mating performance or fertility was observed in male rats treated for
70 days prior to mating with oral doses of up to 1 mg/kg/day tazarotene, which
produced a systemic exposure 17 times the MRHD (based on AUC comparison).
No impairment of mating performance or fertility was observed in female rats treated
for 15 days prior to mating and continuing through gestation day 7 with oral doses of
tazarotene up to 2 mg/kg/day. However, there was a significant decrease in the number
of estrous stages and an increase in developmental effects at that dose, which produced
a systemic exposure 30 times the MRHD (based on AUC comparison).
Manufactured for:
Bausch Health Americas, Inc.
Bridgewater, NJ 08807 USA
By:
Bausch Health Companies Inc.
Laval, Quebec H7L 4A8, Canada
U.S. Patent Numbers: 6,517,847; 8,809,307 and 10,251,895
DUOBRII is a trademark of Ortho Dermatologics’ affiliated entities.
©2019 Bausch Health Companies Inc. or its affiliates.
DUO.0039.USA.18 Based on 9645601
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Many dermatologists believe that early treatment of molluscum may1,2,4,5:
• Reduce disease progression

• Reduce discomfort and itching

• Control the number of lesions and decrease
the potential for scarring

• Prevent social exclusion from school or
extracurricular activities

• Avoid the spread to other areas of the body
or to other people

• Alleviate anxiety in children and caregivers

• Prevent onset and exacerbation of
comorbidities such as atopic dermatitis

• Improve quality of life for patients

References: 1. Silverberg NB. Pediatric molluscum: an update. Cutis. 2019;104(5):301-305. 2. American Academy of Pediatrics.
Molluscum contagiosum. In: Kimberlin DW, Brady MT, Jackson MA, Long SS, eds. Red Book: 2018 Report of the Committee on
Infectious Diseases. American Academy of Pediatrics; 2018:565-566. https://redbook.solutions.aap.org/redbook.aspx 3. Olsen JR,
Gallacher J, Finlay AY, Piguet V, Francis NA. Time to resolution and effect on quality of life of molluscum contagiosum in children in
the UK: a prospective community cohort study. Lancet Infect Dis. 2015;15(2):190-195. doi:10.1016/S1473-3099(14)71053-9
4. van der Wouden JC, van der Sande R, Kruithof EJ, Sollie A, van Suijlekom-Smit LW, Koning S. Interventions for cutaneous
molluscum contagiosum (review). Cochrane Database Syst Rev. 2017;5:CD004767. doi:10.1002/14651858.CD004767.pub4
5. Silverberg NB. Pediatric molluscum contagiosum: optimal treatment strategies. Pediatr Drugs. 2003;5(8):505-512.
Copyright © 2020, Verrica Pharmaceuticals Inc. All rights reserved. (10/20) COMM75.01
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ABSTRACT
The coronavirus pandemic (COVID-19) has served as a call-to-arms in preparing practices for the next disaster whether it is another
infectious disease or a flood, hurricane, earthquake, a sustained power outage, or something else. A group of predominantly core aesthetic physicians discussed the various aspects of their office procedures that warrant consideration in a proactive approach to the next
pandemic/disaster-related event. This guide does not set a standard of practice but contains recommendations that may avoid some of
the "lessons learned" with the COVID-19 pandemic. In this paper, the board-certified core aesthetic physicians classified these recommendations into four generalized areas: Practice Management; Supplies and Inventory; Office Staffing Considerations and Protocols;
and Patient Management Strategies. Proactive strategies are provided in each of these categories that, if implemented, may alleviate
the processes involved with an efficient office closure and reopening process including, in the case of COVID-19, methods to reduce
the risk of transmission to doctors, staff, and patients. These strategies also include being prepared for emergency-related notifications
of employees and patients; the acquisition of necessary equipment and supplies such as personal protective equipment; and the maintenance and accessibility of essential data and contact information for patients, vendors, financial advisors, and other pertinent entities.
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INTRODUCTION

O

ur lives have changed significantly during 2020. The
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2), the causative agent for coronavirus
disease 2019 (COVID-19), has resulted in many of us having lost
loved ones; experiencing bouts of isolation, loneliness, and
depression; and wondering about our personal and businessrelated financial obligations and future. The suddenness of our
office closures and uncertainty/geographic inconsistencies in
reopening has caused anxiety among our staff and patients.
Physicians remain hopeful that the financial implications of the
“lockdowns” and practice restrictions are neither long-lasting
nor irreversible. This “crisis” does serve as a call-to-arms for
implementation of emergency preparedness and response
strategies to ready our practices for the future.
Challenges faced in the COVID-19 response included many
having limited training in emergency preparedness and
response, the lack of supply of personal protective equipment
(PPE) that included masks and hand sanitizers, etc. Many

practices reported being woefully unprepared for even the
simplest of tasks and necessary procedures associated with the
COVID-19 lockdown.
As office practice restrictions move toward reopening,
many continue to be unprepared or uncertain as to how to
orchestrate this stage of the process. Few emergency-scenario
guidance documents for closure and reopening were available
to advise practitioners prior to the COVID-19 pandemic. The
recently published Project AesCert Guidance Supplement
outlines a practical guide to safety considerations to support
clinic preparedness for patients seeking nonsurgical aesthetic
treatments and procedures following the return-to-work phase
of COVID-19.1 In addition, the report on recommendations for
cutaneous and aesthetic surgeries during COVID-19 provided
helpful information on performing procedures including the
proper use of hand sanitizer, wearing and removal of N95
masks, and other PPE precautions.2 However, there still exists
a need to guide office practices on how they can proactively
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TABLE 1.
Summary of Recommendations for Emergency Preparedness and Response
Practice Management

Office Record
Policies and
Procedures

Financial
Considerations

Specific Items for Consideration
•
•
•
•

Routine back-up (2 methods) of all office- and practice related records
Remote access to all office- and practice related records
Access to hard-copy information critical to office procedures including all log-in information and passwords
Current listings/details for all insurance contacts, supply/inventory vendors, local and national guidance agencies (eg, CDC,
FEMA, etc)
• Preferred contact details for all employees
• Prepared statements suitable for social media or other forms of dissemination regarding office closure and reopening
• Good understanding of key performance indicators and back-up plan for employees that may become unable to perform
procedures
• Access to cash reserves and/or adequate financing in cases of emergency
• Alternatives to in-clinic visits for revenue stream (eg, on-line product availability)

Supplies and Inventory

General Supply/
Inventory Practices

•
•
•
•
•

Monitor and replenish supplies and inventory routinely and frequently
Keep log of quantities and, if applicable, expiration dates
Consider generator to maintain electrical supply for refrigeration units
Have access to battery-powered lights (and additional batteries)
Maintain digital and hardcopy listing of all office-related items in staff possession (ie, keys, electronic equipment, office items)

Personal Protective
Equipment and
Other Emergencyrelated Items

• Have a 3- to 6-month supply of PPE
• PPE includes a variety of items including face masks/shields, gloves, shoe covers, head caps, hand and surface sanitizers
• Ancillary emergency-related items include thermometers, questionnaires regarding patient health, and trash bags for
contaminate disposal, and air filtrations systems (HEPA) including replacement filters
• The benefits/risks of bacteriocidal mouthwashes and nasal sprays may be considered but have not yet been proven
• Have sufficient amounts of masks available for patients who present without them

Adjunctive Infection
Control Measures

• Adjunctive infection control measures such as HEPA filtration with ready access to replacement filters should be considered
• Medical grade smoke/plume evacuators may be warranted especially in cases of procedures being performed close to the
mouth/nose and requiring patients to remove their mask

Office Staffing and Patient Considerations and Protocols

Office Staffing
Considerations

•
•
•
•
•
•

Do Not Copy
Penalties Apply

Back-up personnel trained to cover critical positions in case of key staff member(s) absence
Have designated “second-in-command” personnel in case of emergency(ies)
Digital and hardcopy listing of all staff members contact details and emergency contacts
Policies regarding “furlough” versus “tiered” layoffs should be in place
Adequate sick time for ill employees should be in place with a zero-tolerance for ill individuals to return-to-work
Staff awareness of mental health stress, strain, and burnout among coworkers should be emphasized

Patient Management Strategies

Communications and
Contact Tracing

• Develop pre-written communications suitable for patient contact regarding office closure and reopening, practitioner
unavailability or other events/scenarios
• Have virtual appointment capabilities including remote access to patient records
• Be prepared for office reopening including staffing considerations, PPE availability, staggering of appointments, credit card/
other payment options
• Have ability to monitor patient/staff exposures for contact tracing in cases of infectious disease exposures

prepare for future emergency situations, regardless of origin, as
well as offer guidance for a safe and efficient office reopening.
A group of predominantly core aesthetic physicians convened
over many webinar sessions to discuss various aspects
related to office procedures that should be considered
proactively and to guide clinicians in reopening their offices.
These proactive procedures have applicability to a variety of
emergency scenarios (eg, pandemic, fire, earthquake, electric
grid failure, water shortages, rain, hurricane, tornado, flooding,
etc.). Unfortunately, there are no standards for equipment,
procedures, and practices for aesthetic offices to follow in
anticipation of or following emergency situation(s).

This advisory guide is meant to provide aesthetic physicians and
their staff with a practical approach for practice management,
staffing, supplies and inventory, and patient management. This
guide does not set a standard of practice, but rather recommends
office-related goals that may avoid the loss of information (eg,
contact details, passwords), improve patient communications
(eg, through prepared media-related information), and enhance
the transition from office closure to reopening for both the staff
and the patients. We are hopeful that this provides at least a
template of items for consideration and implementation across
the various practice situations and emergencies and mitigates
the reoccurrence of difficult lessons learned from the COVID-19
pandemic.
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Overview of Closure and Reopening Processes
Many office practices were ill-prepared for the urgency and
abruptness of the COVID-19 related responses. This included
the most basic tasks of determining essential versus optional
staff members, informing patients of canceled appointments
and office closure, and creation/implementation of social media
announcements. As the restrictions eased and were reimposed
in various geographic locations, this became an even more
complicated and fluid situation adding to the complexity of the
situation.
Many have reported that during the reopening process, they
have been inundated with the backlog of patients requiring
urgent appointments for medical treatments. Coupled with
individuals weary of a long period of quarantine and are viewing
the “work at home” scenario as the ideal time to consider
aesthetic options, office staff are feeling overwhelmed by client
demand. These situations are compounded by a staff or some
isolated staff that may be reluctant to return to work, the riskmitigation processes required to obtain sufficient amounts of
PPE, and scheduling practices to allow enough time between
appointments for room disinfection and cleaning. Following a
prolonged period of closure, the staff may appear a bit “rusty”
and will likely require extra time to become comfortable in
their work environment. In addition, to protect staff as well
as patients we are obligated to limit the number of persons,
including caregivers and family members, in the examination/
treatments rooms.

J.L. Cohen, S.H. Dayan, M.M. Avram, et al

including appointments, patient files and photographs, and
other critical information and documents. It is advisable to have
two methods of data/information back-up with one being on-site
and one being off-site/cloud storage. It is also advisable to have
hard-copy versions of critical information in cases of internet/
electrical failures.
The office lead administrator should maintain a complete listing
of all log-in information and passwords needed for access to
various sites. This includes social media sites and other webrelated office information (eg, email account passwords and
account numbers).
A current listing of all office insurance policy contacts (eg,
liability, umbrella, medical malpractice, personal property, etc.)
for prompt notification in cases of emergency should be readily
accessible. The vendor(s) for PPE and other emergency supplies
should be included in this contact listing. Contact details for
local, national, and international colleagues who may be able
to assist in situations of personnel shortages, answer questions,
or provide other types of information/guidance, may be helpful.
To provide disaster-related information and guidance, contact
details for reliable sources such as the Centers for Disease
Control and Prevention (CDC), state and national agencies
such as FEMA (federal emergency management agency), DPH
(department of public health), DOL (department of labor), etc.
and other relevant information sources are essential.

Do Not Copy
PenaltiesEmergency
Applyoffice closure situations demand prompt notification

The following sections provide guidance in four generalized
areas. These are: Practice Management that includes guidance
regarding office record practices and procedures and financial
considerations; Supplies and Inventory that focuses on the need
to maintain PPE and adjunctive infection control measures;
Office Staffing Considerations and Protocols to minimize staff
disruptions; and Patient Management Strategies that involve
notifications of office closures and reopening procedures.
Practice Management
In the case of COVID-19, practice management included gating
decisions of when it was permissible and prudent to reopen.This
was informed by applicable federal, state, and local government
mandates, which also determined the permissibility of certain
greater contagion-risk procedures. For future emergency
situations, practices should consider, at a minimum, their
local government mandates for office procedure guidance. The
following sections summarize selected practice management
policies and procedures that may ease the process of office
closure and reopening.
Office Record Policies and Procedures
Good office medical record policies and procedures include the
routine back-up and remote accessibility to all office records

to staff, patients, and vendors. Offices should maintain a current
listing of staff members, their preferred contact information,
and, if possible, emergency contact information. Using social
media or other types of contact, it is often helpful to have a
set of pre-written office-related information that can be quickly
disseminated to affected entities. For patients, the prompt and
regularly updated information will assist in reengaging patients
following resolution of the situation (e.g., website, social media,
outgoing phone message).
Financial Considerations
The COVID-19 crisis has had a significant negative impact on
clinical practices with some closing permanently and others
suffering potentially irreversible financial hardship. Financial
survival is clearly a major challenge. Physician owners should
have a good understanding of their key performance indicators
(KPI) and the metrics related to cash flow and cash reserves.
If possible, there should be a plan for on-line generation of
revenue (ie, product sales through practice website) and other
potential revenue streams to supplement the inability to perform
aesthetic procedures and see patients in-clinic.
The practice lead administrator/physician owner should have
a close relationship with the financial institutions that are able
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to provide financing in cases of prolonged office closures and
staffing needs. In the case of COVID, these relationships were
key in the acquisition of the Payroll Protection Program (PPP)
funding. In addition, the practice should have an emergency
financial reserve of approximately 6 months of anticipated
operating expense funds. This will ensure financial solvency for
the practice and the staff in cases of prolonged office closure/
limitations.
Supplies and Inventory
The availability of sufficient supplies and inventory are critical
to the reopening process and performance of procedures.
In general, offices should maintain adequate reserve of all
necessary supplies and inventory items, especially those that
tend to have limited availability.
The following sections describe practices that are helpful in both
generalized supply and inventory management as well as for
specific items that may be necessary in emergency situations.
Adequate supplies of PPE and adjunctive practices that may
reduce exposure (eg, ventilation and filters) assist in working
conditions and occupational safety among the staff and may
ease their ability to resume their in-clinic responsibilities.
General Supply/Inventory Practices
Implementation of routine (eg, weekly/monthly) supply and
inventory monitoring (that may include photographing) that
includes quantities and, if applicable, expiration dates, will assist
in both office management as well as in cases of emergency
closure and reopening. These listings can be extremely
beneficial in cases of prolonged office closures during which
the products reach/exceed their expiration dates and may allow
an easier/expedited manufacturer product exchange process.
As mentioned previously, it is imperative to keep an up-to-date
listing of preferred suppliers for essential office- and patientrelated supplies and inventory.

J.L. Cohen, S.H. Dayan, M.M. Avram, et al

supply room keys, various electronic equipment(s), and other
office items.
Personal Protective Equipment and Other Emergency-related
Items
COVID-19 and other infectious disease outbreaks and emergency
situations have highlighted the need to maintain a 3- to 6-month
supply of PPE. The limited availability of PPE has been a ratelimiting step for many reopening scenarios following the easing
of governmental-imposed COVID-19 restrictions. Unfortunately,
some practices reported not having sufficient supplies at the
outset of the crisis. Others, in gestures of good-will, reported
giving away their PPE supplies not realizing the limitations and
the difficulties and expense of obtaining sufficient amounts for
reopening.
Emergency supplies of PPE include goggles, laser and surgical
procedural face masks, face shields, head caps, body gowns/
scrubs, gloves, and hand and surface sanitizer(s). Ideally, offices
would have a sufficient supply of N-95 (or at least KN-95) masks
for all staff members as well as methods for disinfecting (eg,
ultraviolet germicidal irradiation) certain types of disposable
face masks.3-5 Unfortunately, few practices stocked enough N95
masks for all staff members, which resulted in staff members
wearing other, less protective masks.

Do Not Ancillary
Copy items that should be accessible include infrared
“no-touch” thermometers, additional batteries for these, and
Penaltiespatient-illness/symptom
Apply
questionnaires. Some offices report the

Inventory practices should also include provisions in case of
energy failures. Specifically, the availability/back-up plans to
ensure continuous proper (eg, refrigerated) storage of products.
Refrigerators and freezers with temperature excursion alarms
are standard for offices doing clinical trials. However, these
units should be considered as a precautionary measure in
the storage and protection of supplies such as botulinum
toxins, hyaluronidase enzymes, and other agents that require
refrigeration/freezing. As a further precautionary measure, an
in-office generator may warrant consideration to ensure that
refrigeration/freezing units are kept operational in case of a
power failure. Battery operated light sources should also be
available in the office in case of power outages that occur during
a procedure.
There should also be a digital/hardcopy listing of all officerelated items that are in staff possession. These include office/

stocking of hypochlorous acid for the staff to use in the cleaning
of eyes and sinuses. Personnel should be advised to wear shoes
that can be cleaned/disinfected or shoe covers. Other items to
be included in this, and as we learned from earlier epidemics,
was the importance of trash bags for clearance of contaminated
items. As mentioned in a later section, the office should consider
having a high-level bactericidal/virucidal air filtration system
(high-efficiency particulate air [HEPA] filters) with replacement
filters available.
The use of antimicrobial mouthwashes and/or nasal sprays have
been suggested as a method to avoid exposure from infected
(COVID or other pathogen[s]) patients undergoing “aerosolgenerating” procedures. However, recent literature searches by
a collaborative team from Cochrane’s Oral Health and Ear, Nose,
Throat groups identified no completed studies supporting this
theory.6-8 Several studies are currently underway at the time of
press including randomized controlled trials that will hopefully
provide robust guidance for the future.
Adjunctive Infection Control Measures
When offices reopen following an infectious disease crisis, the
performance of procedures represents a cause for health and
wellness concerns among patients and staff. To date, the CDC
has not provided any recommendations for the use of portable
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HEPA purifiers for decontamination of COVID-19 in clinical areas
or procedure rooms.
Interestingly, the CDC did suggest the use of portable HEPA
purifiers as an adjunctive infection control strategy for SARSCoV-1, the causative agent of the 2003 SARS outbreak. Given
this, air purifiers with HEPA filters have been proposed as an
adjunctive method of COVID-19 decontamination. Ideally,
the clinic building would be outfitted with an effective HVAC
bactericidal/virucidal filtration system that reduces the
circulation of potential pathogens. In addition, the installation
of an in-clinic portable HEPA purifier should be considered an
adjunctive infection control measure and undertaken with a
knowledge of HEPA filter functionality and limitations.9 It has
been suggested that medical grade plume/smoke evacuators
are utilized in order to reduce aerosolization of particles during
procedures, especially those in close proximity to the nose
and mouth that require removal of the patient’s mask. Nonmedical grade fume evacuators and vacuum cleaners for fume
evacuation should be avoided.2
The office administrator should have a back-up supply of air
filtration filters, if applicable. It is critical to advise staff personnel
that proper PPE should be worn when exchanging these air
filters as the filters may contain trapped pathogens. The proper
disposal of these contaminated filters should also be followed.
In addition, it would be extremely helpful for the office building
or suite to be equipped with an emergency generator in cases of
electrical outages/malfunction.
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office staff understand and comply with the need to stay “safe”
both inside and outside of the office. They should be advised
to limit all unnecessary exposure and travel and to practice
good hygiene. This avoids the potential for these individuals to
infect other staff members and patients. This may require the
development of a specific employee protocol that stipulates
the wearing of masks, sanitizing hands, using all appropriate
cleaning precautions, and the need to avoid coming to the office
when they are feeling ill.
It is important for office managers to identify and document
staff that appear to be ill and ensure that they are provided with
adequate sick leave. Staff should be aware of a stringent policy
regarding “return-to-work” and a zero-tolerance policy for those
who come to work feeling ill. In order to provide staff coverage
in these situations, there is a critical need for back-up staff who
are trained in providing the services that are essential to the
practice (ie, consider back-up laser operator and injector in
cases where key personnel are not available).
Consistent wearing of PPE by the staff and mandating that
patients wear masks will alleviate some of concerns of illness/
infection transmission. Patients should be advised to attend their
visit wearing a mask. The office should be ready to offer PPE to
patients who present without these items (eg, masks, gloves, or
whatever is necessary) and to impose a “no PPE, no visit” policy
if necessary. Office managers should consider modifications to
office hours (earlier mornings, later evenings) to reduce the
number of patients in the office at any one time. A pre-planned
staffing and office-hours protocol for emergency scenarios
should be prepared and readily available to implement.
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Office Staffing and Patient Considerations and Protocols
Proper staffing and effective communications and transparency
among staff and with patients are the hallmarks of a wellfunctioning office. A robust and vibrant staff is particularly
critical during emergency situations. These individuals are
often charged with communicating emergency policies and
protocols to patients and their families as well as enforcing
these among office peers. The following sections discuss items
for consideration in managing office staff and patients.
Office Staffing Considerations
In emergency situations that require office closure, a guidance
policy detailing staffing options such as furlough versus
termination/unemployment and the implications of each of these
should be in place. In some cases, the practice may implement
a “tiered” strategy to furloughing employees or reducing work
hours across all staff members. All staff should understand
and appreciate the potential for mental health stress, strain,
and burnout among coworkers dealing with their own difficult
financial and other situations or family circumstances related to
the emergency.
In the case of infectious disease exposures, it is critical that

Patient Management Strategies
In the case of COVID-19, practice reopening is further
complicated by the idea of contact tracing following possible
in-clinic exposure. Patient’s should receive prompt information
regarding the status of the office practice following any type of
emergency. Specifically, it is prudent to develop pre-planned
patient communication messages for emergency scenarios
related to practitioner unavailability, office closures, or other
events.
Communications and Contact Tracing
In situations of office closure or limited patient accessibility,
the staff should be prepared to quickly switch to virtual access
patient management tools such as telemedicine appointments.
The office technology should include remote access to patient
contact details (eg, phone numbers, email, etc), patient medical
records including photographs and consent forms, and other
pertinent items to perform efficient virtual appointments.
Once the office reopens, safety practices should be implemented.
Specifically, with respect to patient management the staff needs
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to be aware of the need to decrease the actual flow of patient
visits, and to space or stagger all treatment-related and inoffice visits such that a minimal number of patients are in the
office at one time. Office appointments should be kept brief
with all in attendance wearing sufficient PPE and performing
adequate handwashing practices. In addition, the staggering of
appointment allows sufficient time between appointments for
room disinfection. Unfortunately, this often results in limiting
the total number of patient appointments per day and may
require an extension of office hours. The use of telemedicine
appointments and the ability to supply patients with products
via a website or call-in ordering is helpful in reducing in-clinic
patient visits.
Patients seen in the office should be advised of the stringent
precautionary measures that include everyone wearing PPE
(see above section) and the use of temperature monitoring
(if applicable). During procedures that require PPE removal,
patients should not be allowed to talk, with some clinicians
noting that they provided patients with a small piece of wet
gauze to hold over their lips as a reminder. There should also
be guidelines that limit unneeded patient escorts (while still
permitting patients with a disability or need for assistance as
well as minors to have someone accompany them) and directing
these individuals to wait in the car or another location. Office
practices should be prepared to accept credit card payment
prior to the appointment completion to minimize the back desk/
check out process or use a "touch-free" system.

J.L. Cohen, S.H. Dayan, M.M. Avram, et al

strategies will ideally minimize the detrimental effects on the
practice and ease the transition back to seeing patients and
resuming aesthetic visits and procedures. The authors consider
this a best effort at an approach for future disasters rather than a
comprehensive all-inclusive document and emphasize that the
approaches to emergency preparedness will vary according to
the type and magnitude of future circumstances.
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Practice changes among those undergoing office-based
treatments may include precautions to protect the injected
areas post-treatment. This may include the use of proper skin
preparation or other antiseptic preparation on the surrounding
areas. In cases of treatments to the lip area the patient should
be advised to remove the mask after they are in the car to avoid
further bacterial exposure from the mask and the occurrence of
biofilm.
Contact tracing through patient records, a smart-phone app,
or other means should also be implemented. This involves
identifying individuals who were exposed to a contagion
or infected person and notifying them of the contact and the
recommended course of action. In the case of the COVID-19
crisis, this consists of tracing all individuals who came in contact
with the “positive” person; promptly notifying them via email,
text, or phone call of the potential exposure; and relaying the
testing recommendation. The clinic should be completely
decontaminated to avoid further exposure(s).

SUMMARY
The COVID-19 crisis has emphasized the need for practitioners
to be prepared for sudden emergency situations that require
closure for an extended period of time. The implementation
of some or all of these suggested emergency preparedness
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ABSTRACT
Background: Since the approval of Sculptra Aesthetic, the amount of sterile water used to reconstitute the product has gradually
increased in clinical practice. A retrospective chart review was conducted to evaluate patient safety associated with a larger reconstitution
volume, and to investigate specific parameters for how Sculptra Aesthetic is used in a real-world clinical setting.
Objective: The primary objective of the study was to evaluate the safety of Sculptra Aesthetic when using a reconstitution volume of 7
to 10 mL, via collection of adverse events related to the product or injection procedure reported in medical records.
Methods: This was a multi-center, retrospective chart review conducted in the US. Medical records for subjects treated in the facial
area with Sculptra Aesthetic reconstituted to 7–10 mL were reviewed to obtain information about demographics, treatment data, and
adverse events. Each injector completed a questionnaire regarding reconstitution and injection procedures generally used.
Results: There were 4483 treatments performed in 1002 subjects; nearly half (48%) had 3 or 4 treatments during the studied period.
Subjects most commonly received treatment in the midface/cheek area (97%), temple (94%), and jawline (54%). All injectors indicated
adding lidocaine to the solution, resulting in total volumes of 8–10 mL. Adverse events were reported by 3.6% of subjects, all mild in
intensity. Nodules were reported by 4 subjects (0.4%).
Conclusion: The low number of AEs reported in this retrospective chart review suggests that facial aesthetic treatment with PLLA
reconstituted to a final volume of 8–10 mL, including anesthetics, is associated with a favorable risk benefit ratio.
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INTRODUCTION

S

culptra Aesthetic is a poly-L-lactic acid (PLLA) containing
injectable implant, used for correction of shallow to deep
nasolabial fold contour deficiencies and other facial
wrinkles, in which deep dermal grid pattern (cross-hatch)
injection technique is appropriate.1 Sculptra Aesthetic provides
gradual improvement in skin thickness and appearance over
several months, as measured by wrinkle assessment score and
aesthetic improvement.2-4 Results are long-lasting with high
levels (≥80%) of patient satisfaction5 and investigator-assessed
improvement6 reported 25 months post-treatment. The original
approval for Sculptra for treatment of lipoatrophy in HIV
patients, which was obtained in 2004, covered a reconstitution
volume of 3–4 mL. A following pivotal study on aesthetic
use of the product, presenting a standardized protocol for
reconstitution, resulted in the approval of Sculptra Aesthetic

in 2009, including an increase in reconstitution volume to 5
mL.4 In clinical practice, the amount of sterile water used to
reconstitute Sculptra Aesthetic has gradually increased further,
often in combination with adding anesthetics to the solution,7-9
and consensus recommendations for EU10 and US11 have been
established, promoting final injection volumes of 9 mL, including
anesthetics for facial injections. The aim of this retrospective
chart review was to evaluate the safety of Sculptra Aesthetic in
a clinical setting when using a reconstitution volume of 7–10
mL, via collection of adverse events related to the product or
injection procedure reported in medical records.

METHODS
Participating US sites had medical records of ≥50 subjects treated
with Sculptra Aesthetic reconstituted to 7–10 mL in any facial
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RESULTS

indication during January 01, 2015 to 31 December 2017. Eligible
subjects were male and female, at least 18 years of age, which
had been treated with Sculptra Aesthetic (7–10 mL reconstitution
volume) in one or more facial areas at a minimum of 2 different
occasions (at least one of these treatments occurring between
January 01, 2015 and December 31, 2017) and with at least 3
vials in total. Treatments performed outside of the indicated time
period were also included in the chart review. One treatment
as defined in this chart review, referred to one single injection
session (potentially part of a regimen consisting of eg, 4
injection sessions with 4-week intervals). Presence of conditions
that, in the investigator’s opinion, would exclude the subject
from participation, precluded the subject from enrollment.
To define standard procedures generally used, each injector
completed a questionnaire, covering reconstitution/dilution,
anesthetics and cannula/needle use, and depth of injection.
For included subjects, the following data was collected from
the medical charts: demographics; relevant medical conditions/
surgical procedures; relevant concomitant medication(s), nonpharmacological treatments/procedures and facial aesthetic
treatments; treatment data including date of treatment, name
of injector, number of vials used, area(s) treated, procedure
used, and date of follow-up(s) after treatment; and adverse
events related to Sculptra Aesthetic and/or injection procedure.
All variables were calculated by means of descriptive statistics,
using the SAS® system, version 9.4.

Subject Disposition and Demographics
A total of 1002 subjects were identified and included across 7
participating clinical sites, almost all subjects were female (92%),
and mean age at first treatment was 52.1 years (range, 20–89
years). The first treatment that was part of the review occurred
on 02 Feb 2007 and the last recorded took place 17 June 2019, a
timespan of 12 years, 4 months, and 16 days.
Treatment
Information from a total of 4483 treatments performed in 1002
subjects was included in the chart review. Almost all subjects
received treatment in the midface/cheek area (97%) and temple
area (94%) and more than half were injected in the jawline (54%;
Figure 1). Mean number of treatments per subject during the
defined study period was 4.5 (range, 2–21). The subject with
most treatments (n=21) had them over approximately 4.5 years.
Nearly half (48% of subjects) had 3 or 4 treatments during the
studied period (Figure 2A). Up to 3 facial areas were injected in
70% of treatments performed (range, 1–7; Figure 2B). In addition
to the facial area(s) treated, the overall number of vials used for
all facial areas injected was recorded (Table 1). Regardless of
the number of facial areas injected, subjects most commonly
received 0.51 - 1.50 vials per treatment (Figure 3A). Also, age did
not affect the number of vials used per treatment; 0.51–1.50 vials
was most commonly used in all age groups (Figure 3B). Total
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2. Number of treatments received (A) and number of areas

FIGURE 1. Treatment areas by % subjects.

treated (B).
(A)

*
Other includes hairline, lateral jawline, melolabial fold, mental crease, neck, nose, oral commissure, perioral, piriform fossa, preauricular, prejowl sulcus, scalp, tear trough

(B)

A. Number of treatments received by % subjects
B. Number of areas treated by % treatments performed

TABLE 1.
Number of Treatments by Number of Vials Used per Treatment
Less than 0.51 vials

0.51–1.50 vials

1.51–2.50 vials

2.51–3 vials

n

%

n

%

n

%

n

%

Total Number
of Treatments

327

7.3

3442

76.8

708

15.8

6

0.1

4483
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FIGURE 3. Number of vials per (A) areas treated* and (B) age group**.
(A)

(B)
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number of vials per age group during the whole study period
was also similar, with median number of vials ranging from 4.0
to 4.5 for all age groups. Median number of vials used in total for
all subjects was 4.0 (range, 2.7–26.9).
Injector Questionnaire
A total of 34 questionnaires were completed by 32 injectors (2
injectors changed their general treatment procedure during the
study and hence completed 2 questionnaires each). All injectors
indicated adding anesthetics to the Sculptra Aesthetic solution,
resulting in total reconstitution volumes of 8–10 mL. Dilution
media used was predominantly bacteriostatic water followed
by sterile water for injection, reported by 85.3% and 14.7% of
injectors, respectively. Depth of injection generally used was
recorded for each facial area, allowing for more than one option
per area. Supraperiosteal injections were reported by a majority
of injectors (>50%) for all pre-specified indications nasolabial
folds, midface/cheek, jawline, temple, chin, and marionette
lines. Subcutaneous injection depth was reported by a majority
of injectors for jawline and marionette lines. Deep dermal
injections were not as commonly reported as supraperiosteal
and subcutaneous injection depths, for any facial indication.
Needle (25 G) was preferred over cannula by the injectors,
reported in 30 questionnaires (88.2%). In the remaining 4, the
choice between cannula and needle was dependent on treatment
area (ie, for jawline and marionette lines).
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total of 39 adverse events were reported by 36 subjects (3.6%)
*

Not shown: 2.51-3 vials; ≤0.3%
Not shown: 2.51-3 vials; ≤0.4%

**

FIGURE 4. Number of treatment-related adverse events.

across 4483 treatments; all were mild in intensity. Hence, 96.4%
of subjects did not report any adverse events. Most commonly
reported events were injection site bruising (n=18) reported by
1.8% of subjects, and ecchymosis (n=12), reported by 1.0% of
subjects (Figure 4). All events were documented as recovered
by the end of the studied period, except for one event (mild
bilateral jaw pain) with unknown outcome. Four events of
nodules in 0.4% of subjects were reported, all resolved with
follow-up (Table 1). No serious adverse events were reported

TABLE 2.
Injection Site Nodule Overview

Overview of a total of 39 adverse events reported from 4483 treatments by 36 subjects (3.6%).

Facial
Indication

Intensity

Time to
Onset
(days)

Action Taken

Duration
(days)

Outcome

Temple,
midface/
cheek

Mild

0

None

Unknown

Recovered

Marionette
lines, left

Mild

759

5-fluorouracil
0.15 cc

233

Recovered

Jawline,
left

Mild

182

Prednisone

110

Recovered

Midface/
cheek,
right

Mild

3

None

Unknown

Recovered
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TABLE 3.
Number of Adverse Events and Number of Treatments per Indication
Area

Subjects

Number of
Treatments

n

%

Nasolabial folds

251

25.0

Midface/cheek

970

96.8

Jawline

537

53.6

1900

Temple

946

94.4

Chin

183

18.3

Marionette lines

262

Other*
Other**

Subjects

Number of Adverse Events

n

%

1098

2

0.2

2

3791

20

2.0

22

3

0.3

3

3737

5

0.5

5

512

1

0.1

1

26.1

1225

2

0.2

2

--

--

--

4

0.4

4

324

32.3

679

--

--

--

Other includes “face” and “combined areas”, as reported in case report form
**
Other includes hairline, lateral jawline, melolabial fold, mental crease, neck, nose, oral commissure, perioral, piriform fossa, preauricular, prejowl sulcus, scalp, tear
trough
*

over the time period studied. The midface/cheek area was most
treated and also the area most affected by adverse events (22
of 39 reported events; Table 2). Reporting of adverse events was
not affected by number of vials used per treatment, being below
or slightly above 1% (0–1.1%) for each of the vial ranges used, as
displayed in Table 1.

DISCUSSION
In
clinical
practice
and
according
to
consensus
recommendations of facial treatments with Sculptra Aesthetic,
the use of reconstitution volumes of 9 mL including anesthetics
is promoted. In EU, a label revision of Sculptra has been
approved to allow for reconstitution volumes of 5–8 mL (6–9
mL including optional anesthetics. This has led to a need to
further understand how the product is used by injectors, and
to collect information about the safety associated with larger
reconstitution volumes. The aim of this retrospective chart
review was to evaluate the safety of Sculptra Aesthetic in facial
treatments when using a reconstitution volume of 7–10 mL.
Information from 4483 treatments performed in 1002 subjects
over a period of approximately 12 years was collected. Sculptra
Aesthetic was used in various facial areas; almost all subjects
were injected in midface/cheek and temple (≥94%), and jawline
was also a prioritized treatment area (54%). The number of
facial areas treated per treatment ranged from 1 to 7, and it
could be speculated that a larger number of areas treated
would potentially result in a larger amount of product, ie, more
vials used. However, 0.51–1.50 vials were used in a majority of
treatments regardless of number of areas injected. Interestingly,
the same pattern was observed for subject age that also did
not affect the number of vials used; 0.51–1.50 vials were most
commonly used in all age groups ranging from 20 to above 80
years.

only 3.6% of subjects had an adverse event recorded in their
medical records. It should be noted though that the lack of
adverse events could be reflective of well-functioning patient
education of expected events by health care professionals,
potentially leading to under-reporting in a retrospective chart
review. Most commonly reported adverse events were bruising
and ecchymosis, which is in line with previous findings.4 The
majority of adverse events were reported for the midface/cheek
area which was also the area most treated. Reporting of adverse
events was not affected by number of vials used per treatment.
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Treatments were associated with a satisfactory safety profile,
demonstrated by the low number of reported adverse events;

profile associated with PLLA injections has
improved over the years, resulting from increased knowledge
in reconstitution procedure, selection of treatment areas, and
injection technique. Responders (87 injectors) from a published
survey12 specified that increased volume of reconstitution ie,
an average of 7 mL, was associated with fewer adverse events,
in particular nodules. Also, in another study13 a decreased
risk of adverse reactions was noted with an increased
reconstitution volume. Nodules, papules, and induration are
known non-immediate side effects of Sculptra injections; a
large observational study including 4000 HIV patients treated
for lipoatrophy (3–5 mL reconstitution volume) reported the
incidence of nodules to be 5.7%.14 In the pivotal Sculptra Aesthetic
nasolabial fold study leading to US approval for aesthetic use,
where the product was reconstituted with 5 mL, the incidence
of nodules and papules was 6.9% and 8.6%, respectively.4
In the current chart review, only four events of nodules were
reported by more than 1000 (0.4%) subjects treated. Of note,
nodules reported in clinical trials have often been non-visible15,16
and unnoticed by the patients, which therefore can explain the
low rate of reported nodules in this chart review. However,
while expected that reporting of adverse events is lower in a
chart review than in a clinical trial, these results suggest that
the rate of nodules may be lower using a higher reconstitution
volume than 5 mL. Other important aspects to consider
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are injectors’ knowledge and experience, specifically their
thorough understanding about the anatomy at and around the
site of injection, avoiding superficial injections and placement
in hypermobile areas such as near hypermimetic/concentric
muscles, or where many muscles insert eg, oral commissures,10
and thereby reducing the risk of nodule formation. To further
investigate the safety and effectiveness of the product when
using a larger reconstitution volume, a study is ongoing where
subjects are treated with Sculptra Aesthetic diluted with either
5 mL or 8 mL sterile water, including immediate use following
reconstitution (NCT03780244).

M.Palm, F. Mayoral, A. Rajani, et al

7.
8.
9.
10.
11.
12.
13.

CONCLUSION
The results from this retrospective chart review verify that
Sculptra Aesthetic reconstituted to a final volume of 8–10 mL
including anesthetics, is used in clinical practice for many facial
indications. Reporting of treatment related adverse events
including nodules was low, suggesting that Sculptra Aesthetic
is associated with a favorable risk benefit ratio for reconstitution
volumes in excess of 5 mL.
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ABSTRACT
Background: Absorbable suspension sutures are an effective nonsurgical modality for correction of ptosis and tissue repositioning in
the face and neck. The PLLA/PLGA suture is entirely absorbable and has a dual effect in that it both lifts tissues and induces collagenesis,
thereby restoring contour. In clinical practice, nonsurgical modalities are rarely used in isolation, and combination treatments with
fillers, neuromodulators, lipolysis, and energy-based devices are common.
Objectives: The aim of this study was to share the authors’ extensive experience in safely combing absorbable suspension sutures
with other modalities in order to achieve optimal aesthetic outcomes for patients. The current work provides guidance to physicians
who wish to incorporate absorbable suspension sutures into their aesthetics practice.
Methods: The authors discuss patient selection and expectation setting, rationale for selection and ordering of treatments, and optimal
treatment spacing. Technologies discussed include fillers, neuromodulators, microfocused ultrasound with visualization (MFU-V),
radiofrequency, lasers and intense pulsed-light (IPL), microneedling, and lipolysis.
Results: The authors share their approaches for combining nonsurgical techniques and present case studies illustrative of outcomes
achievable through combination treatment with absorbable suspension sutures. The technical considerations for safely combining
treatments such that optimal additive or synergistic benefit is reached for a particular patient are discussed.
Conclusions: By combining nonsurgical modalities that address each of the four Rs (Repositioning tissue, Relaxation of hyperkinetic
musculature, Resurfacing, and Revolumization),1 nonsurgical patient outcomes can be further improved. Absorbable suspension
sutures represent a unique technology in that they are able to provide significant support to ptotic tissue in the face and neck.
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INTRODUCTION

F

acial aging is the result of multiple interrelated processes.
Reduced collagen and denaturation of the extracellular
elastin fiber matrix leads to development of laxity and
the atrophy characteristic of aging.2 In addition, volume loss in
facial fat pads and bone resorption results in diminished facial
volume, an issue compounded by attenuation of retaining
ligaments and involution of bony attachments.3,4 Together, these
processes lead to descent of facial features and inversion of the
triangle of youth.5 Changes to skin texture and the development
of static and dynamic lines are also apparent. The impact of the
intrinsic factors detailed above is accompanied by the effects
of extrinsic factors such photodamage due to UV exposure,
damage due to smoking, or exposure to air pollution.4,6
In the arsenal of nonsurgical tools at the disposal of plastic
surgeons and dermatologists is a wide array of devices designed
to individually address elements of facial aging. Among these,
absorbable suspension sutures are a unique technology for
nonsurgical repositioning of facial tissue. Comprised of polyL-lactic acid (PLLA) and poly-L-glycolide (PLGA) copolymers

(82% PLLA monomers and 18% PGLA monomers), sutures are
placed in the subcutaneous layer where they are able to support
repositioned tissue and stimulate collagenesis. Along the
length of the suture monofilament, bidirectional cones (4, 6, or
8 cones per side) serve to support repositioned tissue (Figure 1).
On the inferior side of the suture, tissue is advanced and
supported by the cones while cones on the superior side are
used to anchor repositioned tissue in an elevated position.7

FIGURE 1. The Silhouette InstaLift™ absorbable suspension suture is
comprised of an 82% PLLA/18% PLGA polymer. Bidirectional cones
along the length of the suture act together to support repositioning.
Two 23-gauge, 12-cm needles at the suture ends are used to place the
suture. (Image reprinted with permission from Suneva Medical, Inc.)
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Absorbable suspension sutures are approved for use in the
midface, but are also commonly used in the jowl/jawline or in
the neck.
It is rare that optimal enhancement can be accomplished by a
single treatment modality among patients seeking nonsurgical
treatment for facial aging. For example, correction of midface
volume without addressing pronounced forehead lines can
lead to a disharmonious appearance. When deciding on
treatment course, it is important to consider the effects of each
element of the aging process and how they may be remedied
with approaches aimed at the “four R’s,”: Repositioning tissue,
Relaxation of hyperkinetic musculature, Resurfacing, and
Revolumization.1 Beyond addressing these considerations in
an integrated way lie the technical considerations for safely
combining treatments such that optimal additive or synergistic
benefit is reached for a particular patient. The optimal order
and timing of treatments such as fillers, toxins, and energybased devices represents an ongoing topic of discussion.8,9
Here, the authors provide guidance for combining absorbable
suspension sutures with other nonsurgical modalities, including
the sequence and timing of these approaches.

METHODS
Outcomes for treatment with absorbable suspension sutures
are highly dependent on technique, and the authors recommend
that interested physicians seek training surrounding technique
for placement of sutures (hands-on training is preferred). An
in-depth description of procedure is beyond the scope of this
manuscript but is detailed in the literature.7,10,11

S.G. Fabi, R. Weiss, S.H. Weinkle

who are interested in proactive approaches to early jowling or
deepening nasolabial folds.7 As with any procedure, patient
selection is central to obtaining optimal results. The ideal patient
has sufficient bone support, skin that is easily mobilized, and
skin/subcutaneous fat that is thick enough to prevent palpability
of the suture.
Setting appropriate expectations is an important part of outcome.
In addition to general attention to patient selection, patients
should be made aware that nonsurgical positioning cannot yield
surgical results. One recent analysis showed that both patient
age and prior experience with surgical procedures are tied to
patient satisfaction: patients ≤50 years of age were more likely
to view absorbable suspension sutures as an effective treatment
for improving age-related change at 24 months than patients
≤60 years of age (100 vs 77%, respectively).10 Thus, while
patient age does not dictate eligibility for treatment or predict
satisfaction, aesthetic needs should be carefully considered and
discussed with more mature patients interested in nonsurgical
tissue repositioning. Patients with prior surgical procedures
were slightly less likely to view absorbable suspension sutures
as an effective treatment at improving age-related change than
patients with no prior experience with surgical treatments
(45.5% vs 82.6%, respectively), perhaps due to experience with
the nature of surgical results.

important consideration for pairing absorbable suspension
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sutures with other modalities is an understanding of the nature
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duration of effect when absorbable suspension sutures are

When combining treatments, it is important that each modality
be employed such that the result for each is optimal. For
absorbable suspension sutures, appropriate technique, use
of straight line vector planning (SLVP),11 use of a sufficient
number of sutures, and understanding of the “overcorrection”
needed for durable treatment effect are central elements of
technique. The authors generally treat the midface and jowl/
jawline together, and treatment of the neck often is required for
a balanced result. Depending on the patient’s age and degree
of ptosis, as few as 1 single suture on each side of the midface
can be used (for younger patients with sufficient volume and
minor inferior descent), while for many patients 2–3 sutures (2
in the midface and 1 on the jawline/jowl is common) or even 6–8
sutures (3–4 in the midface, 2 in the jowl/along the mandible,
and 2 in the upper neck) per side are needed.
Absorbable sutures are an adaptable technology and can
be used in a wide array of patients, including those who are
surgical candidates but wish to delay surgery, patients who
have already had surgery who want to maintain their results,
patients who require lift beyond what can be provided by fillers
alone but who are not surgical candidates, and younger patients

used as a single modality. Absorbable suspension sutures have a
dual mechanism of action: the initial lift provided by the suture’s
cones is complemented by collagen stimulation over time by
the suture’s PLLA/PGLA.12 Clinically, these activities give rise to
a multidimensional improvement in appearance that is often
accompanied by improvements in skin quality. This observation
is supported by 12-month data showing improvements in
patient perception of age and satisfaction with multiple FACE-Q
domains, including smoothness, contour, and fullness.13 In
another study, 70.6% of patients found absorbable sutures to
be an effective treatment for addressing age-related change at
24 months.10 The authors of the current manuscript agree that
the duration of effect for absorbable suspension sutures placed
with optimal technique in most patients is 18–24 months, but
that durability can vary depending on patient characteristics.
In general, absorbable suspension sutures are well tolerated,
and redness or swelling following placement dissipates within
about 1 week. With appropriate correction, there may be some
pleating or dimpling of the skin, but as long as the sutures are
properly placed, this should resolve in 5–7 days at most. The
revolumization promoted by the suture’s PLLA/PLGA is gradual,
and a subclinical inflammatory response most often occurs
without any adverse events. However, in rare cases when there
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is suspected hypersensitivity or inflammation, the reaction may
be mitigated with intralesional steroids and picosecond laser to
break up the suture.
Here, the authors discuss the use of absorbable suspension
sutures in combination treatment with fillers, toxin, and energybased devices. The practices of these expert users surrounding
treatment order and timing, as well as discussion of treatments
that pair especially well with absorbable suspension sutures is
included. It is the goal of the authors to provide a roadmap for
the integration of absorbable suspension sutures into clinical
practice and provide needed guidance for the use of this new
device in a multimodal approach to facial rejuvenation.
The patients treated by the authors were treated in accordance
with the International Conference on Harmonization (ICH)
guidance for Good Clinical Practice. All patients who have
participated in clinical studies were treated in accordance with
the Declaration of Helsinki.
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Case Study 2
A 45-year-old female with moderate midfacial volume deficit
and ptosis. Initial treatment with fillers in the midface was
followed by placement of 2 sets of 8-cone sutures, 2 per side,
at 6 weeks. Follow-up photographs were taken at 4 months. (A)
Pre-procedure frontal view. (B) 4-month follow-up frontal view
showing effacement of the nasolabial fold with optimal volume
restoration in the mid face using fillers. (C) Preprocedure left
three-quarter view showing jowling, a pronounced marionette
line, and overall descent of facial features. (D) 4-month follow-up
left three-quarter view illustrating improved midface projection
and lift in the midface (Figure 3).

FIGURE 3. 45-year-old female (Case Study Patient 2).
(A)

(B)

(C)

(D)

RESULTS
Case studies illustrating the utility of combination therapy are
presented below.
Case Study 1
A 60-year-old female with significant midfacial volume deficit
and ptosis (Figure 2). Initial treatment with MFU-V was followed
by placement of 2 sets of 8-cone sutures, 3 per side, 3 months
following treatment. The patient also received fillers in the
midface. Follow-up photographs were taken at 6 months. (A)
Pre-procedure frontal view. (B) 6-month follow-up frontal view
showing improved skin quality and correction of laxity achieved
through multimodal treatment. (C) Pre-procedure right threequarter view showing jowling, a pronounced marionette line,
and overall descent of facial features. (D) 6-month follow-up
right three-quarter view illustrating improved contour in the
midface and improved jawline. Note the improvement in skin
quality and the effacement of the nasolabial fold, improvement
in marionette lines, and midface projection (Figure 2).

Case Study 3
A 62-year-old female with moderate midfacial volume deficit
with descent of the midface, jowling, and creping skin on the
neck underwent placement of two 8-cone sutures per side
in the midface and one along the submandibular boarder).
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FIGURE 4. 62-year-old female (Case Study Patient 3).

(A)

(B)

(C)

(D)

(E)

(F)

(G)

(H)

FIGURE 2. 60-year-old female (Case Study Patient 1).
(A)

(B)

(C)

(D)

(I)
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The patient was also treated with radiofrequency to the neck
8 weeks after treatment with absorbable suspension sutures.
Follow-up photographs were taken at 5.5 months. (A) Preprocedure frontal view. (B) 5.5-month follow-up frontal view
showing improvement in midface volume and effacement
of nasolabial fold. (C) Pre-procedure right-side view. (D)
5.5-month follow-up. (E) Pre-procedure right three-quarter view
illustrating moderate jowling and descent of features around
the marionette. (E) 5.5-month follow-up right three-quarter
view showing improved definition of the mandibular boarder
and improved anterior projection in the midface. (F) Baseline
right-side view of the neck. (G) 5.5-month right-side view of the
neck showing improved definition of the mandibular border and
complementary improvement of the neck 4 months following
treatment with radiofrequency. (H) Baseline three-quarter
view of the neck. (I) 5.5-month three-quarter view of the neck
showing improved definition of the mandibular border and
complementary improvement of the neck 4 months following
treatment with radiofrequency (Figure 4).
Fillers
Before discussing the use of fillers and absorbable sutures
together, it is important to note that absorbable suspension
sutures represent a valuable tool for preventing overfilling.
Prior to the 510(k) approval of absorbable suspension sutures,
nonsurgical lift could only be achieved though composite
volumization with fillers or through the secondary effects
of skin tightening. While this secondary effect of fillers is an
important aspect of treatment, overfilling the midface to efface
the nasolabial fold in an attempt to elevate features in the lower
face leads to a distorted appearance. In fact, the authors have
each used absorbable suspension sutures to correct overfilling
in patients who have self-referred following overtreatment
with fillers. In instances in which hyaluronic acid fillers have
been used, treatment with hyaluronidase can be immediately
followed by suture placement.

S.G. Fabi, R. Weiss, S.H. Weinkle

For patients who have already received filler, one can allow 6–12
weeks to elapse before treatment with absorbable suspension
sutures. However, for obvious residual ptosis of facial structure,
treatment may be simultaneous with fillers placed after
absorbable suspension sutures, so long as the filler is placed
in a different anatomical plane or separate anatomical area.
For patients who have not been treated with fillers, ideally
6–12 weeks should elapse following placement of absorbable
suspension sutures before treatment of the same area with
fillers. Injection too soon after placement in the same treatment
area can distort the tissue surrounding the sutures and diminish
treatment effect. Same day injection of fillers is appropriate in
separate anatomical areas from those treated with absorbable
suspension sutures. For example, a patient treated in the
midface may have fillers placed along the jawline that same day.
If it is known ahead of any treatment that a patient will require
both absorbable suspension sutures and filler in the same
anatomical area, whether filler should be placed before or after
absorbable suspension sutures is a matter of which clinical
issue is more severe, volume loss or ptosis. Among the authors
of this manuscript, both SF and RW recommend injecting filler
first where revolumization is an aesthetic need, so that the
patient’s volume is replenished, prior to repositioning. The use
of filler first provides structural support for the tissue that will
be repositioned. This approach is often the default in clinical
practice, as many patients present having already been treated
with fillers. However, for patients with less severe volume
deficits, repositioning prior to filler is also appropriate and can
allow for a more controlled correction of volume. In either case,
it is important to keep in mind that the PLLA/PLGA within the
suture contributes to volume over time.
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Absorbable suspension sutures permit tissue repositioning
in patients who have adequate volume, but nevertheless
have descent of facial features. The lower face in particular is
difficult to address nonsurgically and represents an unmet
need in nonsurgical facial rejuvenation. For some patients,
revolumization with fillers in the midface is complemented well
with a single suture placed along the jawline or 1–2 sutures
placed more vertically to elevate tissue contributing to jowling,
while other patients require both repositioning in the midface
with absorbable suspension sutures and treatment with fillers
in this same area. When selecting the optimal combination, it
is important to carefully assess whether the patient is in need
of volume or tissue repositioning. Habitual use of fillers when
the true need is tissue repositioning can lead to overfilling or an
unnatural appearance of dynamic expressions.

Of note, not all patients who may benefit from treatment with
absorbable suspension sutures also require filler. For many
younger patients in particular, treatment with absorbable
suspension sutures is able to sufficiently reposition tissue and
provide any needed volume over time. For younger patients
seeking treatment for nasolabial folds, the primary issue is often
one of descent, rather than of depleted volume.
Toxin
Though neurotoxin can be administered at any time relative
to the placement of absorbable suspension sutures, the
authors recommend that toxin be considered 2 weeks prior to
placement. Relaxation of resident hyperkinetic musculature can
reduce the overall mechanical load on the suture. For example,
prior to placement of sutures in the neck in particular, treatment
of the platysmal bands with toxin reduces the dynamic forces
that can cause disengagement of the cones, improves the effect
that can be achieved with the lifting capacity of the cones, and
improves treatment duration. In this sense, the effects of both
modalities are synergistic. In addition to the practical aspects
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of improving treatment efficacy, treatment with toxin can give
rise to a more balanced aesthetic. For example, relaxing an
overactive depressor anguli oris is an important element of
elevating the jowl.
Lasers
Laser and intense pulsed light (IPL) treatments can be combined
with absorbable suspension sutures to improve or balance
treatment effects, as restoration of tissue positioning and facial
contour in the absence of congruent improvements in skin
quality can lead to an imbalanced result in some patients. By
addressing issues such as hyperpigmentation and fine lines
within the context of tissue repositioning, the overall result
of each treatment can be more easily appreciated. While the
authors have observed that the areas treated with absorbable
suspension sutures show improvements in skin quality akin
to those observed following treatment with PLLA filler over
time, the global improvement in skin texture and tone achieved
with energy-based treatments offers a unique opportunity
for rejuvenation. In particular for the neck, laser resurfacing
combined with toxin and absorbable suspension sutures
gives rise to a balanced and rejuvenated appearance that is
associated with a high level of patient satisfaction within the
authors’ practices.
Ideally, treatment with ablative lasers should be performed
at minimum 2 weeks prior to absorbable suspension suture
placement, but ideally 6 weeks. This period of time allows for
complete resolution of any swelling/inflammation that may
interfere with suture placement. Alternatively, if treatment with
ablative lasers is needed following placement of absorbable
suspension sutures, the authors recommend that at least 6 weeks
be allowed to elapse. At this time, the cones are fully engaged,
and any swelling will have dissipated. While there are no data
directly evaluating the effect of deeply penetrating lasers on
absorbable suspension sutures, an abundance of caution would
dictate that the treatment plan takes into account the potential
for disruption of the suture material. Even so, recent work
evaluating the effect of ablative lasers on hyaluronic acid fillers
shows that there is no thermal disruption of the filler material
associated with treatment, suggesting that the potential for
disruption of the suture with ablative lasers is minimal.14
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waiting 2–4 weeks following suture placement before treatment
with any type of laser.
MFU-V
Microfocused ultrasound with visualization (MFU-V) can be
used prior to absorbable suspension sutures to improve the
quality and integrity of the skin, thereby strengthening the
outer envelope and improving the efficiency of subsequent
treatments. Treatment with MFU-V should ideally be carried out
3 months prior to placement of absorbable suspension sutures
to allow results to be fully appreciated prior to repositioning.
MFU-V can also be used 1 month following suture placement.
Importantly, any ultrasound system used should include
visualization so that energy is not inadvertently delivered to
the suture. Of note, the collagen-stimulating capacity of PLLA
filler is thought to have a synergistic effect when combined with
MFU-V,15 raising the possibility that the PLLA/PGLA within the
absorbable suspension suture may give rise to a similar clinical
effect. MFU-V can be combined with absorbable suspension
sutures in the face or neck. The authors recommend waiting
for at least 4 weeks following suture placement before use of
MFU-V as the patient may have residual soreness or swelling
that may interfere with thorough treatment with MFU-V.
Radiofrequency
Radiofrequency can also be used to tighten skin and improve
tone and texture through induction of collagenases and
elastogenesis.16 The authors recommend that radiofrequency be
performed 4 weeks prior or 4 weeks following suture placement
in the midface and jowls and 4 weeks prior or 4 weeks following
suture placement in the neck. Radiofrequency devices have been
shown to cause thermal damage to implanted hyaluronic acid
fillers along the needle tracts (when used with microneedling).14
Thus, caution is warranted and the authors recommend against
using radiofrequency immediately following suture placement.
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Treatment with nonablative lasers and IPL can be carried out
on the same day as suture placement, generally immediately
after. Because same-day treatment can lead to more swelling
in some patients, treatment must be considered on a patientby-patient basis. In some cases, treatment before suture
placement can lead to swelling that may compromise effective
engagement of cones and evaluation of initial lift by the treating
physician. However, one author (SF) notes that she treats with
IPL immediately before absorbable suspension sutures without
significant swelling. For the neck, the authors recommend

Microneedling
Microneedling can be used in combination with absorbable
suspension sutures to improve skin quality and appearance.
Microneedling has been shown to improve scarring from
acne, hyperpigmentation, and facial rejuvenation and can be
used either before or after suture placement.17 In the author’s
experience, microneedling is a particularly effective modality
to address creping skin in the neck and jowls. The authors
recommend that microneedling be performed at least 2 weeks
prior to placement of absorbable suspension sutures or 5–8
weeks after. All swelling should resolve before sutures are
placed. Microneedling with radiofrequency has been shown
to disrupt hyaluronic acid fillers,14 so it is possible that it
could also perturb the absorbable suspension suture. For this
reason, it is important that 8 weeks be allowed to elapse before
microneedling with radiofrequency treatment is administered.
Of note, while the depth of the needle can be controlled on
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many devices, the reported depth of penetration is often an
underestimate. For example, a 2.5-mm depth may in reality
approach 4–5 mm, which may overlap with the subcutaneous
plane where the sutures are placed.
Lipolysis
In particular, when addressing loss of definition along the
jawline or jowling, prior treatment with ATX-101 (deoxycholic
acid) can reduce submental fat and bulk along the mandibular
boarder, thereby reducing the mechanical load on the suture
and further complementing the effect of tissue repositioning.18
Treatment is best when carried out prior to suture placement, as
lipolysis may create laxity that can be addressed by subsequent
repositioning. The full effect of the lipolysis treatment should be
permitted to occur, necessitating 2–3 months between the final
injection and treatment with absorbable suspension sutures.

DISCUSSION
To date, there are no established guidelines for the combination
of aesthetic treatments with absorbable suspension sutures.
As is the case with most new devices, early clinical studies and
case reports for absorbable suspension sutures are focused on
establishing safety, efficacy, duration, and optimal technique for
stand-alone treatment.10,11,13,19 While timing and prioritization of
multimodal treatment with absorbable suspension sutures has
rapidly evolved in clinical practice, publication of these clinical
experiences is limited. As the use of absorbable suspension
sutures continues to increase, it is important that physicians are
aware of how modalities can safely be layered and combined to
produce an optimal aesthetic effect. When considering the “four
R’s” of rejuvenation: Relaxing (neuromodulators), Resurfacing
(lasers, microneedling, or energy-based technologies),
Revolumizing (fillers), and Repositioning (absorbable sutures or
threads),1 it is clear that the repositioning afforded by absorbable
suspension sutures is an important part of a complete approach
to rejuvenation.

S.G. Fabi, R. Weiss, S.H. Weinkle

hyperkinetic musculature, uneven texture and pigmentation,
diminished skin quality and tightness, and volume deficits. For
patients who are suitable candidates for absorbable suspension
sutures as a single modality, combination treatment can further
improve aesthetic outcome.
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ABSTRACT
Background: Treatment of upper facial lines is a common aesthetic practice; however, there is limited information on systematic
tailored approaches for the treatment of forehead wrinkles using botulinum toxin A.
Objective: To describe the safety and efficacy of the ONE21 technique using incobotulinumtoxinA (INCO) for the treatment of forehead
wrinkles.
Methods: Single-center, retrospective study with 86 females presenting a baseline Merz Aesthetic Scale (MAS) score ≥2 for dynamic
forehead lines who had been treated with INCO using the ONE21 technique. Assessment was performed by two independent blinded
raters using MAS for forehead lines (dynamic and at rest), and eyebrow positioning, based on standardized pictures taken before
(baseline) and 4 (±2) weeks after treatment injection. The primary outcome was the percentage of subjects with a MAS improvement
≥2 points for dynamic forehead lines at week 4 (±2). Secondary outcomes were MAS scores for resting forehead lines and for eyebrow
positioning.
Results: The mean age was 46.2 years, and mean total dose of INCO, 20.3 U. Most (97.7%) subjects had a MAS improvement of ≥2
points for dynamic forehead lines at week 4 (±2); 100% improved ≥1 point. MAS scores for resting and dynamic lines, and eyebrow
positioning were significantly improved (P<0.001). Eyebrow positioning MAS improved ≥1 point in 56.9% of subjects, and 39.5%
maintained the original shape.
Conclusion: INCO injection using the ONE21 technique is effective and safe in treating forehead wrinkles, providing a natural result,
with a customized treatment and a predictable eyebrow shape.
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INTRODUCTION

otulinum neurotoxin A (BoNT-A) injection is a wellestablished option for the treatment of several
disorders,1-3 and one of the most frequently requested
non-surgical cosmetic procedures.4 IncobotulinumtoxinA
(INCO, Xeomin®/Bocouture®, Merz Pharmaceuticals GmbH) is
the only BoNT-A formulation approved in commercial markets
worldwide and for the treatment of the upper-face wrinkles
in Europe intentionally designed to contain only the active
therapeutic component (150 kDa BoNT-A), therefore being
free from unnecessary clostridial proteins, reducing the risk
of the development of neutralizing antibodies.5-9 In contrast,
abobotulinumtoxinA and onabotulinumtoxinA (ONA) contain
the 150 kDa BoNT-A complexed with the hemagglutinin and
non-toxic non-hemagglutinin proteins.5,7-9

B

into the skin of the eyebrow and nose root, where it blends
with the procerus and orbicularis. Frontalis contractions raise
the eyebrows and form horizontal forehead lines.10,11 Abramo
et al classified four distinct anatomical types of the frontalis
muscle and related them to four clinical patterns of forehead
wrinkles.10 Moqadam et al related the “full shape” pattern
to straight parallel lines, and the “V-shaped” one to wavy
horizontal forehead lines.11 Therefore, based on the appearance
of the patient’s forehead lines it is possible to infer the shape
and distribution of the frontalis muscle, reinforcing the need for
an individualized approach. The action of hyperkinetic muscles
associated with the reduction of skin elasticity, flattening of the
forehead, atrophy of fat pads and eyelid dropping contribute to
the appearance of horizontal forehead wrinkles and eyebrow
ptosis.12-14

Botulinum toxin treats dynamic wrinkles caused by hyperactive
muscles. There are two antagonistic groups of muscles in the
upper face: the eyebrow depressors (procerus, corrugator
supercilii, and orbicularis oculi) and the frontalis, the only
eyebrow elevator.6 This is a large, vertically oriented forehead
muscle, originating in the galea aponeurotica and inserting

There has been a progressive change in conceptualizing the
aging process and facial rejuvenation, from an essentially twodimensional to a three-dimensional approach that encompasses
fat-pad volume, bone structure, and collagen loss, allowing
better selection of aesthetic tools and treatment approaches.15
Treatment of the forehead can be particularly challenging, as
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this area exerts a prominent role in the expression of emotion,
gender characteristics, personality, and state of mind.16-19
Therefore, the maintenance of structural characteristics, the
balance of the upper face, and shape, positioning and trends
of eyebrows are key factors for a successful outcome.20-22 With
detailed knowledge of facial anatomy, eyebrow design and
positioning can be changed by injecting neurotoxin. A careful
assessment is required in order to achieve the best possible
aesthetic outcomes and natural look, taking into account the
individual anatomy, mass and muscle strength, function, patient expectations, and movement habits.8 Standardizing
injection points and doses can result in suboptimal outcomes,
highlighting the importance of a more individualized approach.

C. de Sanctis Pecora, M.V.B. Pinheiro,V. Figueiredo, R.Guerra

FIGURE 1. Assessment grid with 21 potential injection sites.
Anatomically defined components (vertical lines): two lines across the
mid-pupillary line (yellow); five lines based on inner and outer canthus,
and the medial facial line (black). Functionally defined components
(horizontal lines): Inferior limit line (red) - lowest frown line; Upper
line (black) – upmost frown line; Intermediate line (green). Artwork by
Rodrigo Tonan.

Based on Dr. Philip Levy’s protocol,23 a new technique called
ONE21 was recently developed by De Sanctis Pecora,24 focusing
on the treatment of the forehead wrinkles with a predictable
eyebrow shaping, allowing an individualized and customized
approach. The aim of the current work is to describe the
experience with 86 women treated with the ONE21 technique
using INCO.

METHODS
Study Design and Oversight
This single-center, retrospective study was conducted in São
Paulo, Brazil. Subjects treated with INCO (Xeomin®/Bocouture®,
Merz Pharmaceuticals GmbH, Frankfurt am Main, Germany)
using the ONE21 technique between March 2018 and December
2019 for forehead wrinkles were considered eligible for the study
if they were female, had photographic documentation, and a
score ≥2 (moderate-to-very-severe-lines) on the Merz Aesthetics
Scales (MAS) for dynamic forehead lines at baseline (judged by
the main investigator). The study was approved by the Research
Ethics Committee of the Faculdade de Medicina de Botucatu,
UNESP (Botucatu, São Paulo, Brazil), and was conducted under
the responsibility of the authors, who vouch for the accuracy
of the data and the manuscript. Written informed consent was
provided.

Data Collection and Patient Assessment

Do Not Demographic
Copy and anthropometric features, information about
the treatment administration and clinical features of the
Penaltieswrinkles
Apply
were collected. Standardized digital photographs (day

Treatment Administration
The treatment was administered by the investigator (CSP)
according to the ONE21 dosing and injection points determined
for each subject after individual assessment (Figure 1),24
always treating brow depressors to balance the treatment of
the frontalis muscle. Vials of INCO (100 U) were reconstituted
in 2 mL of 0.9% sterile, preservative-free saline. In brief, this
technique consists in a three-step protocol: A (assessment of
subject’s anatomy), B (bespoke assessment of personal desired
outcomes), and C (customized application). BD syringes (0.3 cc)
and 6 mm/30-gauge needles were used for injection. The final
assessment outcome gives rise to an assessment grid with 21
intersecting points corresponding to potential injection sites.
Points of injection and dosage of each point (none, 0.5, 1, or 2U)
can be tailored accordingly, for a fully customized approach.24

of injection and 4 [± 2] weeks after treatment) were analyzed
by two independent blinded raters, using the semi-quantitative
MAS, a validated aesthetic 5-point grading scale that grades
wrinkles at rest and in maximum frown into five levels (0, no
lines; 1, mild lines; 2, moderate lines; 3, severe lines; 4, very
severe lines).15,25 Eyebrow shape and positioning were also
assessed by the raters using the Brow positioning MAS (0–
high-arch eyebrow; 1–medium arch eyebrow; 2–slight arch
eyebrow; 3–flat arch eyebrow; 4–flat eyebrow).26 The primary
efficacy outcome was the percentage of responders, defined by
an improvement ≥2 points on the MAS for dynamic forehead
lines (at maximum frown) at week 4 (± 2 weeks), as assessed
by blinded raters. An improvement ≥2 points was chosen to
comply with a more stringent, recent recommendation by the
Food and Drug Administration.27 The treatment effect on MAS
scores for forehead lines at rest and eyebrow positioning were
secondary outcomes investigated in the study.26
Statistical Analysis
Baseline and post-treatment MAS scores for dynamic forehead
lines, resting forehead lines, and eyebrow positioning were
analyzed descriptively. Changes from baseline were assessed,
and comparisons were performed using generalized estimation
equations and the SPSS software, version 25, and considering
P values <0.05 as statistically significant.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

33
Journal of Drugs in Dermatology
January 2021 • Volume 20 • Issue 1

RESULTS
Patient Characteristics
Eighty-six women, with a mean age (standard deviation) of 46.2
(9.3) years, were analyzed. Table 1 shows their characteristics
and MAS scores at baseline. Among the participants, 24%, 41%,
and 35% had MAS scores for dynamic forehead lines of 2, 3, and
4, respectively. Most (98%) subjects had no lines or mild lines at
rest. The MAS score for eyebrow positioning was at least 3 for
35% of the subjects.

C. de Sanctis Pecora, M.V.B. Pinheiro,V. Figueiredo, R.Guerra

FIGURE 2. Change in the MAS score for dynamic forehead lines from
baseline to 4 (±2) weeks after treatment.

The total INCO dose per subject ranged from 8 to 31 U (mean,
20.3 U); 75.6% of subjects received 15 to 25 U, 12.8% <15 U, and
11.6% >25 U.
Efficacy Results
Dynamic forehead lines
Forty-nine (57%) and 34 (39.5%) subjects, respectively, had
post-treatment MAS scores for dynamic forehead lines of 0 or 1
(Table 2). A significant difference with an improvement of MAS

TABLE 1.
Subject Characteristcs at Baseline
Characteristics

All (N=86)
N (%) or Value

Age, years
Range

30 to 73

scores was observed between the baseline and post-treatment
scores (P<0.001).
Analysis of the treatment effect on the dynamic forehead lines,
the primary outcome, showed that 84 subjects (97.7%) had an
improvement ≥2 points (Figure 2). Of the 30 subjects who had
a MAS score of 4 at baseline, 11 improved from 4 to 0, and 16
improved from 4 to 1 after treatment. All 86 subjects had an
improvement of at least 1 point in the MAS scale for dynamic
forehead lines (Table 2).
Forehead lines at rest

I

the post-treatment assessment, 80 (93%) subjects had a
Do Not InCopy
MAS score of 0 and six (7.0%) scored 1, showing a statistically
Penalties
Applyimprovement from baseline (P<0.001). Analysis of
significant
16
(18.6%)

II

34 (39.5%)

III

33 (38.4%)

IV

3 (3.5%)

Mean (± SD)
Fitzpatrick skin phototype

46.2 (± 9.3)

MAS scores for dynamic forehead lines
Moderate lines=2

21 (24.4%)

Severe lines=3

35 (40.7%)

Very severe lines=4

30 (34.9%)

MAS scores for forehead lines at rest
No lines=0

44 (51.2%)

Mild lines=1

40 (46.5%)

Moderate lines=2
Severe lines=3
Very severe lines=4

0 (0)
2 (2.3%)
0

MAS scores for eyebrow positioning
Youthful, refreshed look and high arch eyebrow=0

6 (7.0%)

Medium-arch eyebrow=1

16 (18.6%)

Slight arch of the eyebrow=2

34 (39.5%)

Flat arch of the eyebrow, visibility of folds,
and tired appearance=3

20 (23.3%)

Flat eyebrow with barely any arch, marked
visibility of folds, and very tired appearance=4

10 (11.6%)

MAS scores at baseline and post-treatment showed no change
in 57.0%, and an improvement of at least 1 point in 43% of the
subjects (Table 2).
Eyebrow positioning
Regarding the analysis of eyebrow positioning, there was a
significant difference between MAS scores at baseline and 4
(±2) weeks after injection (P<0.001; Table 2). After treatment, 34
(39.5%) subjects showed no change for the eyebrow positioning
score, while an improvement of 1 or 2 points was observed in
49 (56.9%) subjects. For three cases, the MAS score for eyebrow
positioning worsened in the post-treatment evaluation, with
a flattening of the arch. The six subjects who scored 0 at the
baseline had no change in eyebrow position at week 4 (Table 2).
Before treatment, subjects were asked whether there was a
desire to change the shape and positioning of the eyebrows.
Among the 52 subjects who desired to arch and laterally raise
the brow, 37 (71%) presented an improvement ≥1 point, and 15
(29%) maintained the original shape and positioning.
Figures 3 to 5 show representative photographs of two subjects
to illustrate details of clinical assessments, injection points and
treatment results.
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TABLE 2.
Change in MAS Scores from Baseline to Post-treatment Assessment Performed After 4 (± 2) Weeks
MAS scores after 4 (±2) weeks of treatment application (N=86)
MAS score at baseline

0

1

2

3

4

Dynamic forehead lines
Moderate lines=2 (N=21)

20

1

Severe lines=3 (N=35)

18

17

Very severe lines=4 (N=30)

11

16

2

1

49 (57%)

34 (40%)

2 (2%)

1 (1%)

0

0

Resting forehead lines
No lines=0 (N=44)

44

Mild lines=1 (N=40)

35

Severe lines =3 (N=2)

1

1

80 (93%)

6 (7%)

0

0

5

Eyebrow positioning
Youthful, refreshed look and high arch eyebrow=0 (N=6)

6

Medium-arch eyebrow=1 (N=16)

9

5

1

1

Slight arch of the eyebrow=2 (N=34)

5

15

13

1

Flat arch of the eyebrow, visibility of folds, and tired appearance=3 (N=20)

13

7

Flat eyebrow with barely any arch, marked visibility of folds, and very
tired appearance=4 (N=10)

2

5

3

29 (34%)

14 (16%)

3 (4%)

20 (23%)

20 (23%)
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FIGURE
4. Clinical assessment of the frontalis: V-shaped (waved lines).
FIGURE 3. Clinical assessment of the frontalis: V-shaped (waved
lines).

Map grid according to anatomical and functional defined components
and customized INCO dosing scheme across 12 injection sites (3a): 0.5
U was injected in the left lateral point of the intermediate line and 1 U
on the right one to balance the brow positioning. 1 U was injected in the
central point of the lowest horizontal frown line to arch the eyebrow
laterally. Total dose= 16.5 U. 15 days after treatment at maximum frown
(3b).

Map grid according to anatomical and functional defined components.
Muscle strength distribution: stronger frontal in the medial part of the
patient’s left side, and weaker laterally (4a). Customized dosing scheme
across 15 injection sites: 2 U INCO were injected to the strongest
frontalis spots. Inferior limit line: 0.5 U medially to the MPL to arch
the eyebrow laterally on the right and 1U on the patients left side (to
balance the asymmetry of the eyebrow positioning). Total dose= 20.5 U.
Eyebrow positioning balancing after treatment at maximum frown (4b).

(3a) Before

(4a) Before

(3b) After

(4b) After
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FIGURE 5. Change in eyebrow positioning from baseline to 15 days after
treatment at rest. Pictures aligned by anatomical landmarks (black
lines)- hair line, inner and outer canthus, menthum. Red lines aligned
with the eyebrows’ inferior and medial borders, and over its peak
(before treatment). Yellow lines aligned with the eyebrows’ inferior and
medial borders, and over its peak (after treatment). Raising effect of
the eyebrow after treatment: line c 15% longer than a; line d 28% longer
than b.
(5a) At rest

(5b) Before

After

C. de Sanctis Pecora, M.V.B. Pinheiro,V. Figueiredo, R.Guerra

injection point is not required for optimal results, it is important
to distribute the injection points over all the target area to be
treated. Previous reports suggest that the action halo may differ
among neurotoxin formulations, therefore no conclusion can be
drawn regarding the direct applicability of the ONE21 technique
using brands other than INCO used in this study.28,29
In this study, eligible participants had to present moderateto-very-severe lines in the MAS for dynamic forehead lines.
Application of INCO using ONE21 technique provided an
improvement ≥2 points in the MAS score for dynamic lines for
nearly 98% of the treated subjects. Notably, after treatment, 97%
of subjects showed none (score=0) or mild lines (score=1) at
maximum frown. Moreover, contrasting with other studies that
excluded subjects with very-severe-lines, our sample included
30 subjects (35%) with score 4, of whom 11 (37%) scored 0 and 16
(53%) scored 1 in the post-treatment assessment. Carruthers et
al published a dose-ranging study for the treatment of forehead
lines using ONA, comparing 8 U, 16 U, 24 U (four injection points)
demonstrating that the efficacy is dose-related, with the 24 U
regimen generally more effective (95% improvement ≥2 points
in Facial Wrinkle Scale).30 Similar results were shown by Solish
et al, with 91.2% responders using 20 U of ONA.31 Kerscher et al
demonstrated 91.3% of 1-point improvement in MAS score for
dynamic forehead lines at day 30 using 10–20 U of INCO (five
injection points), and also suggested that achievement of optimal
aesthetic effect requires dose individualization according to
the subject’s muscle volume and age.32 In our study, INCO total
dose injected per patient ranged from 8 to 31 U, with a mean of
20.3 U (75.6% between 15 and 25 U). Therefore, our findings are
aligned with former data published, confirming the high efficacy
of the 20 U regimen for the treatments of forehead lines,30-32 and
they suggest that higher response rates can be achieved by
using the ONE21 technique. Optimization of the results could
be justified by the individualization32 and customization of
dosage and point distribution in every treatment. In the ONE21
technique, the same dose can be distributed in 21 possible
injection points, covering a larger area and thus blocking the
muscle contraction of large muscle such as the frontalis more
effectively, considering the muscle size, mass and strength, and
also the product action halo. Another important aspect of our
study was the use of the MAS, a robust and well-established
scale for the assessment of treatment efficacy.15
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Safety Results
None of the participants had eyelid or brow ptosis. For 70
patients, no adverse events were reported. Pain during application, ecchymosis, and headache were reported by seven, eight,
and two patients, respectively.

DISCUSSION
The current study confirms the efficacy and safety of using
INCO for the treatment of dynamic wrinkles of the forehead,
and supports the use of the ONE21 technique, which allows a
reproducible, individualized, and customized approach. The
effect of neurotoxins is directly linked to the size of the action
halo and precise injection is the key to achieving the desired
aesthetic purposes. As facial expression muscles are closely
positioned, a larger halo may produce an undesired paralyzing
effect in the adjacent muscle, increasing the incidence of adverse
effects. Although complete paralysis of the muscle in each

MAS scores at rest and for eyebrow positioning were maintained
or improved for most patients. Studies have shown that, when
viewing a face, people spend more time looking at the periocular
region, explaining women’s search for eyebrow beautification
methods.21 Griffin and Kim, analyzing the eyebrow position of
models and actresses over the past 65 years, found that the brow
peak location has gradually migrated from the lateral limbus
toward the lateral canthus, and ideally youthful female eyebrow
has been getting lower, flatter, less arched over time, with a
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lower take-off angle of the medial brow segment.21 In another
study, Roth and Metzinger compared the eyebrow shape and
positioning of fashion models and randomly selected women
and found that eyebrows’ peak in fashion models should be
almost in line with the lateral canthus (98% eye witness) and the
lateral brow placed upper to the medial brow in the horizontal
plane.22 The knowledge of the ideal youthful female eyebrow is
key for surgeons and dermatologists while treating the upper
face using neurotoxins.20

C. de Sanctis Pecora, M.V.B. Pinheiro,V. Figueiredo, R.Guerra
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Many studies demonstrated neurotoxin efficacy for brow
elevation, injecting either the medial eyebrow depressors or
both medial and lateral eyebrow depressor muscles. However,
achieving an elevation and repositioning of the eyebrows with
combined treatment of the frontalis remained a challenge.33
Cotofana et al recently described a bidirectional movement of
the forehead skin, converging in a horizontal static line called
C-line (line of convergence), suggesting that injections of BoNT-A
above the C-line could reduce the risk of brow ptosis.34 The
association between the C-line and the intermediate horizontal
line used in the ONE21 technique was previously mentioned24
and is reinforced by measurements of the intermediate line
positioning in relation to the forehead total height (distance
between the eyebrows and the hairline) in 81 subjects of this
study (intermediate line mean position relative to forehead total
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et al34: 60.6%). The reshape of the eyebrow by injecting INCO in
the inferior limit line was shown to be safe, with a predictable
effect in the eyebrow shape and height. The partial treatment
of the inferior limit line may intensify the strength of the
untreated fibers of the frontalis, changing the balance with the
brow depressors, thus creating a lifting effect.24 In this study,
no eyebrow ptosis was observed. After treatment, 39.5% of the
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CONCLUSION
In conclusion, the ONE21 technique using INCO has proven to
be effective and safe in treating forehead wrinkles, conferring
a natural result, with a customized treatment and a predictable
eyebrow shape.
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For the treatment of moderate to severe hidradenitis suppurativa (HS) in patients 12 years of age and older

HUMIRA is the only
FDA-approved treatment
for your HS patients1-3
Results Your HS Patients Can See
MODERATE/STAGE II
Actual HUMIRA-treated patient achieving HiSCR
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Before

After
Photos courtesy of Dr. Marc Bourcier

HiSCR is at least a 50% reduction in total abscess and inflammatory nodule count, with no increase in abscesses
and draining fistulas relative to baseline1

Indication1
Hidradenitis Suppurativa: HUMIRA is indicated for the treatment of moderate to severe hidradenitis suppurativa
in patients 12 years of age and older.

Safety Considerations1
Serious Infections: Patients treated with HUMIRA are at increased risk for developing serious infections
that may lead to hospitalization or death. These infections include active tuberculosis (TB), reactivation
of latent TB, invasive fungal infections, and bacterial, viral, and other infections due to opportunistic
pathogens. Most patients who developed these infections were taking concomitant immunosuppressants
such as methotrexate or corticosteroids.
Malignancies: Lymphoma, including a rare type of T-cell lymphoma, and other malignancies, some fatal,
have been reported in patients treated with TNF blockers, including HUMIRA.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

Clinically Meaningful Improvement (HiSCR) at Week 12

42%

59%

• In the PIONEER clinical trials,
(PIONEER I) and
(PIONEER II) of
HUMIRA-treated adult patients achieved HiSCR at Week 12 (primary endpoint),
vs 26% and 28% on placebo, respectively 4

HUMIRA also has flare data available for HS
OCCURRENCE OF FLARE THROUGH 3 MONTHS 5
Pre-specified Other Secondary Endpoint in Period A

PIONEER I (N=307) and II (N=326) were 36-week,
randomized, double-blind, placebo-controlled clinical
trials in adult patients with moderate to severe HS on
HUMIRA 40-mg weekly (after initial doses).

88%

of patients on HUMIRA
experienced no flares

65%

22% (of 100) patients who were withdrawn from
HUMIRA after 12 weeks experienced flare.1,4

control

PIONEER I control=placebo.
PIONEER II control=placebo +/- antibiotic.
HUMIRA-treated patients
n=316 for HUMIRA EW

Control patients
n=317 for control
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Integrated analysis of PIONEER I and PIONEER II through 12 weeks
Flare: ≥25% increase in AN count and an absolute increase of ≥2 relative to baseline1,5

DATA LIMITATIONS
• Since PIONEER I did not reach statistical significance at the first key secondary endpoint, all endpoints
in this integrated analysis cannot be regarded as statistically significant 4,5

Safety Considerations1 (cont’d)
Other Serious Adverse Reactions: Patients treated with HUMIRA also may be at risk for other serious adverse
reactions, including anaphylaxis, hepatitis B virus reactivation, demyelinating disease, cytopenias, pancytopenia,
heart failure, and a lupus-like syndrome.
Please see additional Important Safety Information, including
BOXED WARNING on Serious Infections and Malignancy, on
the third page of this advertisement.
Please see Brief Summary of full Prescribing Information on the
pages following this advertisement.
To learn more, please go to

ResultsforHS.com
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IMPORTANT SAFETY INFORMATION for HUMIRA® (adalimumab)1
SERIOUS INFECTIONS
Patients treated with HUMIRA are at increased risk for developing
serious infections that may lead to hospitalization or death. Most
patients who developed these infections were taking concomitant
immunosuppressants such as methotrexate or corticosteroids.
Discontinue HUMIRA if a patient develops a serious infection or sepsis.
Reported infections include:
• Active tuberculosis (TB), including reactivation of latent TB.
Patients with TB have frequently presented with disseminated or
extrapulmonary disease. Test patients for latent TB before HUMIRA
use and during therapy. Initiate treatment for latent TB prior to
HUMIRA use.
• Invasive fungal infections, including histoplasmosis,
coccidioidomycosis, candidiasis, aspergillosis, blastomycosis, and
pneumocystosis. Patients with histoplasmosis or other invasive
fungal infections may present with disseminated, rather than
localized, disease. Antigen and antibody testing for histoplasmosis
may be negative in some patients with active infection. Consider
empiric anti-fungal therapy in patients at risk for invasive fungal
infections who develop severe systemic illness.
• Bacterial, viral, and other infections due to opportunistic
pathogens, including Legionella and Listeria.
Carefully consider the risks and benefits of treatment with HUMIRA prior
to initiating therapy in patients: 1. with chronic or recurrent infection,
2. who have been exposed to TB, 3. with a history of opportunistic
infection, 4. who resided in or traveled in regions where mycoses are
endemic, 5. with underlying conditions that may predispose them to
infection. Monitor patients closely for the development of signs and
symptoms of infection during and after treatment with HUMIRA,
including the possible development of TB in patients who tested negative
for latent TB infection prior to initiating therapy.
• Do not start HUMIRA during an active infection, including localized infections.
• Patients older than 65 years, patients with co-morbid conditions, and/or patients
taking concomitant immunosuppressants may be at greater risk of infection.
• If an infection develops, monitor carefully and initiate appropriate therapy.
• Drug interactions with biologic products: A higher rate of serious infections has
been observed in RA patients treated with rituximab who received subsequent
treatment with a TNF blocker. An increased risk of serious infections has been
seen with the combination of TNF blockers with anakinra or abatacept, with no
demonstrated added benefit in patients with RA. Concomitant administration of
HUMIRA with other biologic DMARDs (e.g., anakinra or abatacept) or other TNF
blockers is not recommended based on the possible increased risk for infections
and other potential pharmacological interactions.
MALIGNANCY
Lymphoma and other malignancies, some fatal, have been reported in
children and adolescent patients treated with TNF blockers, including
HUMIRA. Postmarketing cases of hepatosplenic T-cell lymphoma
(HSTCL), a rare type of T-cell lymphoma, have been reported in patients
treated with TNF blockers, including HUMIRA. These cases have had
a very aggressive disease course and have been fatal. The majority
of reported TNF blocker cases have occurred in patients with Crohn’s
disease or ulcerative colitis and the majority were in adolescent and
young adult males. Almost all of these patients had received treatment
with azathioprine or 6-mercaptopurine concomitantly with a TNF
blocker at or prior to diagnosis. It is uncertain whether the occurrence
of HSTCL is related to use of a TNF blocker or a TNF blocker in
combination with these other immunosuppressants.
• Consider the risks and benefits of HUMIRA treatment prior to initiating or
continuing therapy in a patient with known malignancy.
• In clinical trials, more cases of malignancies were observed among
HUMIRA-treated patients compared to control patients.
• Non-melanoma skin cancer (NMSC) was reported during clinical trials
for HUMIRA-treated patients. Examine all patients, particularly those with a
history of prolonged immunosuppressant or PUVA therapy, for the presence
of NMSC prior to and during treatment with HUMIRA.
• In HUMIRA clinical trials, there was an approximate 3-fold higher rate
of lymphoma than expected in the general U.S. population. Patients with
chronic inflammatory diseases, particularly those with highly active
disease and/or chronic exposure to immunosuppressant therapies, may
be at higher risk of lymphoma than the general population, even in the
absence of TNF blockers.

• Postmarketing cases of acute and chronic leukemia were reported
with TNF blocker use. Approximately half of the postmarketing cases
of malignancies in children, adolescents, and young adults receiving
TNF blockers were lymphomas; other cases included rare malignancies
associated with immunosuppression and malignancies not usually
observed in children and adolescents.
HYPERSENSITIVITY
• Anaphylaxis and angioneurotic edema have been reported following
HUMIRA administration. If a serious allergic reaction occurs, stop HUMIRA
and institute appropriate therapy.
HEPATITIS B VIRUS REACTIVATION
• Use of TNF blockers, including HUMIRA, may increase the risk of
reactivation of hepatitis B virus (HBV) in patients who are chronic carriers.
Some cases have been fatal.
• Evaluate patients at risk for HBV infection for prior evidence of HBV
infection before initiating TNF blocker therapy.
• Exercise caution in patients who are carriers of HBV and monitor them
during and after HUMIRA treatment.
• Discontinue HUMIRA and begin antiviral therapy in patients who develop HBV
reactivation. Exercise caution when resuming HUMIRA after HBV treatment.
NEUROLOGIC REACTIONS
• TNF blockers, including HUMIRA, have been associated with rare cases
of new onset or exacerbation of central nervous system and peripheral
demyelinating diseases, including multiple sclerosis, optic neuritis, and
Guillain-Barré syndrome.
• Exercise caution when considering HUMIRA for patients with these
disorders; discontinuation of HUMIRA should be considered if any of these
disorders develop.
• There is a known association between intermediate uveitis and central
demyelinating disorders.
HEMATOLOGIC REACTIONS
• Rare reports of pancytopenia, including aplastic anemia, have been
reported with TNF blockers. Medically significant cytopenia has been
infrequently reported with HUMIRA.
• Consider stopping HUMIRA if significant hematologic abnormalities occur.
CONGESTIVE HEART FAILURE
• Worsening and new onset congestive heart failure (CHF) has been
reported with TNF blockers. Cases of worsening CHF have been observed
with HUMIRA; exercise caution and monitor carefully.
AUTOIMMUNITY
• Treatment with HUMIRA may result in the formation of autoantibodies
and, rarely, in development of a lupus-like syndrome. Discontinue
treatment if symptoms of a lupus-like syndrome develop.
IMMUNIZATIONS
• Patients on HUMIRA should not receive live vaccines.
• Pediatric patients, if possible, should be brought up to date with all
immunizations before initiating HUMIRA therapy.
• Adalimumab is actively transferred across the placenta during the third
trimester of pregnancy and may affect immune response in the
in utero exposed infant. The safety of administering live or live-attenuated
vaccines in infants exposed to HUMIRA in utero is unknown. Risks and
benefits should be considered prior to vaccinating (live or live-attenuated)
exposed infants.
ADVERSE REACTIONS
• The most common adverse reactions in HUMIRA clinical trials (>10%) were:
infections (e.g., upper respiratory, sinusitis), injection site reactions,
headache, and rash.

Do Not Copy
Penalties Apply

References: 1. HUMIRA Injection [package insert]. North Chicago, IL: AbbVie Inc. 2. US Food and
Drug Administration. HUMIRA approval letter for hidradenitis suppurativa. September 2015.
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2015/125057Orig1s393ltr.pdf.
Published September 9, 2015. Accessed January 31, 2020. 3. AbbVie’s HUMIRA® (adalimumab)
receives first and only U.S. Food and Drug Administration approval for moderate to severe
hidradenitis suppurativa [press release]. North Chicago, IL: AbbVie Inc.; September 10, 2015.
https://news.abbvie.com/news/abbvies-humira-adalimumab-receives-first-and-only-us-food-anddrug-administration-approval-for-moderate-to-severe-hidradenitis-suppurativa.htm. Accessed
January 30, 2020. 4. Kimball AB, Okun MM, Williams DA, et al. Two phase 3 trials of adalimumab
for hidradenitis suppurativa. N Engl J Med. 2016;375(5):422-434. 5. van der Zee HH, Longcore M,
Geng Z, Garg A. Weekly adalimumab treatment decreased disease flare in hidradenitis suppurativa
over 36 weeks: integrated results from the phase 3 PIONEER trials. J Eur Acad Dermatol Venereol.
2019 Oct 20.doi: 10.1111/jdv.16023.

Please see Brief Summary of
full Prescribing Information on
the following pages.
©2020 AbbVie Inc. North Chicago, IL 60064 US-HUMD-190370 February 2020 Printed in U.S.A.

Previous Page

|

Contents

|

Zoom In

HUMIRA® (adalimumab)
WARNING: SERIOUS INFECTIONS AND MALIGNANCY
SERIOUS INFECTIONS
Patients treated with HUMIRA are at increased risk for developing
serious infections that may lead to hospitalization or death [see
Warnings and Precautions]. Most patients who developed these
infections were taking concomitant immunosuppressants such as
methotrexate or corticosteroids.
Discontinue HUMIRA if a patient develops a serious infection or
sepsis.
Reported infections include:
• Active tuberculosis (TB), including reactivation of latent TB.
Patients with TB have frequently presented with disseminated
or extrapulmonary disease. Test patients for latent TB before
HUMIRA use and during therapy. Initiate treatment for latent TB
prior to HUMIRA use.
• Invasive fungal infections, including histoplasmosis,
coccidioidomycosis, candidiasis, aspergillosis, blastomycosis,
and pneumocystosis. Patients with histoplasmosis or other
invasive fungal infections may present with disseminated,
rather than localized, disease. Antigen and antibody testing for
histoplasmosis may be negative in some patients with active
infection. Consider empiric anti-fungal therapy in patients at
risk for invasive fungal infections who develop severe systemic
illness.
• Bacterial, viral and other infections due to opportunistic
pathogens, including Legionella and Listeria.
Carefully consider the risks and benefits of treatment with HUMIRA
prior to initiating therapy in patients with chronic or recurrent
infection.
Monitor patients closely for the development of signs and symptoms
of infection during and after treatment with HUMIRA, including the
possible development of TB in patients who tested negative for
latent TB infection prior to initiating therapy [see Warnings and
Precautions and Adverse Reactions].
MALIGNANCY
Lymphoma and other malignancies, some fatal, have been reported
in children and adolescent patients treated with TNF blockers
including HUMIRA [see Warnings and Precautions]. Post-marketing
cases of hepatosplenic T-cell lymphoma (HSTCL), a rare type of
T-cell lymphoma, have been reported in patients treated with TNF
blockers including HUMIRA. These cases have had a very aggressive
disease course and have been fatal. The majority of reported TNF
blocker cases have occurred in patients with Crohn’s disease or
ulcerative colitis and the majority were in adolescent and young
adult males. Almost all these patients had received treatment with
azathioprine or 6-mercaptopurine (6–MP) concomitantly with a
TNF blocker at or prior to diagnosis. It is uncertain whether the
occurrence of HSTCL is related to use of a TNF blocker or a TNF
blocker in combination with these other immunosuppressants [see
Warnings and Precautions].
INDICATIONS AND USAGE
Rheumatoid Arthritis
HUMIRA is indicated for reducing signs and symptoms, inducing major
clinical response, inhibiting the progression of structural damage, and
improving physical function in adult patients with moderately to severely
active rheumatoid arthritis. HUMIRA can be used alone or in combination
with methotrexate or other non-biologic disease-modifying anti-rheumatic
drugs (DMARDs).
Juvenile Idiopathic Arthritis
HUMIRA is indicated for reducing signs and symptoms of moderately
to severely active polyarticular juvenile idiopathic arthritis in patients 2
years of age and older. HUMIRA can be used alone or in combination with
methotrexate.
Psoriatic Arthritis
HUMIRA is indicated for reducing signs and symptoms, inhibiting the
progression of structural damage, and improving physical function in adult
patients with active psoriatic arthritis. HUMIRA can be used alone or in
combination with non-biologic DMARDs.
Ankylosing Spondylitis
HUMIRA is indicated for reducing signs and symptoms in adult patients with
active ankylosing spondylitis.
Adult Crohn’s Disease
HUMIRA is indicated for reducing signs and symptoms and inducing
and maintaining clinical remission in adult patients with moderately to
severely active Crohn’s disease who have had an inadequate response to
conventional therapy. HUMIRA is indicated for reducing signs and symptoms
and inducing clinical remission in these patients if they have also lost
response to or are intolerant to infliximab.
Pediatric Crohn’s Disease
HUMIRA is indicated for reducing signs and symptoms and inducing and
maintaining clinical remission in pediatric patients 6 years of age and
older with moderately to severely active Crohn’s disease who have had
an inadequate response to corticosteroids or immunomodulators such as
azathioprine, 6-mercaptopurine, or methotrexate.
Ulcerative Colitis
HUMIRA is indicated for inducing and sustaining clinical remission in adult
patients with moderately to severely active ulcerative colitis who have had
an inadequate response to immunosuppressants such as corticosteroids,
azathioprine or 6-mercaptopurine (6-MP). The effectiveness of HUMIRA
has not been established in patients who have lost response to or were
intolerant to TNF blockers.
Plaque Psoriasis
HUMIRA is indicated for the treatment of adult patients with moderate to
severe chronic plaque psoriasis who are candidates for systemic therapy
or phototherapy, and when other systemic therapies are medically less
appropriate. HUMIRA should only be administered to patients who will be
closely monitored and have regular follow-up visits with a physician [see
Boxed Warning and Warnings and Precautions].
Hidradenitis Suppurativa
HUMIRA is indicated for the treatment of moderate to severe hidradenitis
suppurativa in patients 12 years of age and older.
Uveitis
HUMIRA is indicated for the treatment of non-infectious intermediate,
posterior, and panuveitis in adults and pediatric patients 2 years of age
and older.
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CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Serious Infections
Patients treated with HUMIRA are at increased risk for developing serious
infections involving various organ systems and sites that may lead to
hospitalization or death [see Boxed Warning]. Opportunistic infections
due to bacterial, mycobacterial, invasive fungal, viral, parasitic, or
other opportunistic pathogens including aspergillosis, blastomycosis,
candidiasis, coccidioidomycosis, histoplasmosis, legionellosis, listeriosis,
pneumocystosis and tuberculosis have been reported with TNF blockers.
Patients have frequently presented with disseminated rather than localized
disease.
The concomitant use of a TNF blocker and abatacept or anakinra was
associated with a higher risk of serious infections in patients with
rheumatoid arthritis (RA); therefore, the concomitant use of HUMIRA and
these biologic products is not recommended in the treatment of patients
with RA [see Warnings and Precautions and Drug Interactions].
Treatment with HUMIRA should not be initiated in patients with an active
infection, including localized infections. Patients greater than 65 years of
age, patients with co-morbid conditions and/or patients taking concomitant
immunosuppressants (such as corticosteroids or methotrexate), may be at
greater risk of infection. Consider the risks and benefits of treatment prior to
initiating therapy in patients:
• with chronic or recurrent infection;
• who have been exposed to tuberculosis;
• with a history of an opportunistic infection;
• who have resided or traveled in areas of endemic tuberculosis or
endemic mycoses, such as histoplasmosis, coccidioidomycosis, or
blastomycosis; or
• with underlying conditions that may predispose them to infection.
Tuberculosis
Cases of reactivation of tuberculosis and new onset tuberculosis infections
have been reported in patients receiving HUMIRA, including patients who
have previously received treatment for latent or active tuberculosis. Reports
included cases of pulmonary and extrapulmonary (i.e., disseminated)
tuberculosis. Evaluate patients for tuberculosis risk factors and test for
latent infection prior to initiating HUMIRA and periodically during therapy.
Treatment of latent tuberculosis infection prior to therapy with TNF blocking
agents has been shown to reduce the risk of tuberculosis reactivation during
therapy. Prior to initiating HUMIRA, assess if treatment for latent tuberculosis
is needed; and consider an induration of ≥ 5 mm a positive tuberculin skin
test result, even for patients previously vaccinated with Bacille CalmetteGuerin (BCG).
Consider anti-tuberculosis therapy prior to initiation of HUMIRA in patients
with a past history of latent or active tuberculosis in whom an adequate
course of treatment cannot be confirmed, and for patients with a negative
test for latent tuberculosis but having risk factors for tuberculosis infection.
Despite prophylactic treatment for tuberculosis, cases of reactivated
tuberculosis have occurred in patients treated with HUMIRA. Consultation
with a physician with expertise in the treatment of tuberculosis is
recommended to aid in the decision whether initiating anti-tuberculosis
therapy is appropriate for an individual patient.
Strongly consider tuberculosis in the differential diagnosis in patients who
develop a new infection during HUMIRA treatment, especially in patients
who have previously or recently traveled to countries with a high prevalence
of tuberculosis, or who have had close contact with a person with active
tuberculosis.
Monitoring
Closely monitor patients for the development of signs and symptoms
of infection during and after treatment with HUMIRA, including the
development of tuberculosis in patients who tested negative for latent
tuberculosis infection prior to initiating therapy. Tests for latent tuberculosis
infection may also be falsely negative while on therapy with HUMIRA.
Discontinue HUMIRA if a patient develops a serious infection or sepsis. For
a patient who develops a new infection during treatment with HUMIRA,
closely monitor them, perform a prompt and complete diagnostic workup
appropriate for an immunocompromised patient, and initiate appropriate
antimicrobial therapy.
Invasive Fungal Infections
If patients develop a serious systemic illness and they reside or travel in
regions where mycoses are endemic, consider invasive fungal infection in
the differential diagnosis. Antigen and antibody testing for histoplasmosis
may be negative in some patients with active infection. Consider appropriate
empiric antifungal therapy, taking into account both the risk for severe
fungal infection and the risks of antifungal therapy, while a diagnostic
workup is being performed. To aid in the management of such patients,
consider consultation with a physician with expertise in the diagnosis and
treatment of invasive fungal infections.
Malignancies
Consider the risks and benefits of TNF-blocker treatment including HUMIRA
prior to initiating therapy in patients with a known malignancy other
than a successfully treated non-melanoma skin cancer (NMSC) or when
considering continuing a TNF blocker in patients who develop a malignancy.
Malignancies in Adults
In the controlled portions of clinical trials of some TNF-blockers, including
HUMIRA, more cases of malignancies have been observed among TNFblocker-treated adult patients compared to control-treated adult patients.
During the controlled portions of 39 global HUMIRA clinical trials in adult
patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), ankylosing
spondylitis (AS), Crohn’s disease (CD), ulcerative colitis (UC), plaque
psoriasis (Ps), hidradenitis suppurativa (HS) and uveitis (UV), malignancies,
other than non-melanoma (basal cell and squamous cell) skin cancer,
were observed at a rate (95% confidence interval) of 0.7 (0.48, 1.03) per
100 patient-years among 7973 HUMIRA-treated patients versus a rate
of 0.7 (0.41, 1.17) per 100 patient-years among 4848 control-treated
patients (median duration of treatment of 4 months for HUMIRA-treated
patients and 4 months for control-treated patients). In 52 global controlled
and uncontrolled clinical trials of HUMIRA in adult patients with RA, PsA,
AS, CD, UC, Ps, HS and UV, the most frequently observed malignancies,
other than lymphoma and NMSC, were breast, colon, prostate, lung, and
melanoma. The malignancies in HUMIRA-treated patients in the controlled
and uncontrolled portions of the studies were similar in type and number
to what would be expected in the general U.S. population according to the
SEER database (adjusted for age, gender, and race).
In controlled trials of other TNF blockers in adult patients at higher risk for
malignancies (i.e., patients with COPD with a significant smoking history
and cyclophosphamide-treated patients with Wegener’s granulomatosis), a
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greater portion of malignancies occurred in the TNF blocker group compared
to the control group.
Non-Melanoma Skin Cancer
During the controlled portions of 39 global HUMIRA clinical trials in adult
patients with RA, PsA, AS, CD, UC, Ps, HS and UV, the rate (95% confidence
interval) of NMSC was 0.8 (0.52, 1.09) per 100 patient-years among
HUMIRA-treated patients and 0.2 (0.10, 0.59) per 100 patient-years among
control-treated patients. Examine all patients, and in particular patients
with a medical history of prior prolonged immunosuppressant therapy or
psoriasis patients with a history of PUVA treatment for the presence of
NMSC prior to and during treatment with HUMIRA.
Lymphoma and Leukemia
In the controlled portions of clinical trials of all the TNF-blockers in adults,
more cases of lymphoma have been observed among TNF-blocker-treated
patients compared to control-treated patients. In the controlled portions
of 39 global HUMIRA clinical trials in adult patients with RA, PsA, AS, CD,
UC, Ps, HS and UV, 2 lymphomas occurred among 7973 HUMIRA-treated
patients versus 1 among 4848 control-treated patients. In 52 global
controlled and uncontrolled clinical trials of HUMIRA in adult patients with
RA, PsA, AS, CD, UC, Ps, HS and UV with a median duration of approximately
0.7 years, including 24,605 patients and over 40,215 patient-years of
HUMIRA, the observed rate of lymphomas was approximately 0.11 per 100
patient-years. This is approximately 3-fold higher than expected in the
general U.S. population according to the SEER database (adjusted for age,
gender, and race). Rates of lymphoma in clinical trials of HUMIRA cannot
be compared to rates of lymphoma in clinical trials of other TNF blockers
and may not predict the rates observed in a broader patient population.
Patients with RA and other chronic inflammatory diseases, particularly those
with highly active disease and/or chronic exposure to immunosuppressant
therapies, may be at a higher risk (up to several fold) than the general
population for the development of lymphoma, even in the absence of TNF
blockers. Post-marketing cases of acute and chronic leukemia have been
reported in association with TNF-blocker use in RA and other indications.
Even in the absence of TNF-blocker therapy, patients with RA may be at
a higher risk (approximately 2-fold) than the general population for the
development of leukemia.
Malignancies in Pediatric Patients and Young Adults
Malignancies, some fatal, have been reported among children, adolescents,
and young adults who received treatment with TNF-blockers (initiation
of therapy ≤ 18 years of age), of which HUMIRA is a member [see Boxed
Warning]. Approximately half the cases were lymphomas, including
Hodgkin’s and non-Hodgkin’s lymphoma. The other cases represented a
variety of different malignancies and included rare malignancies usually
associated with immunosuppression and malignancies that are not usually
observed in children and adolescents. The malignancies occurred after a
median of 30 months of therapy (range 1 to 84 months). Most of the patients
were receiving concomitant immunosuppressants. These cases were
reported post-marketing and are derived from a variety of sources including
registries and spontaneous postmarketing reports.
Postmarketing cases of hepatosplenic T-cell lymphoma (HSTCL), a rare
type of T-cell lymphoma, have been reported in patients treated with
TNF blockers including HUMIRA [see Boxed Warning]. These cases have
had a very aggressive disease course and have been fatal. The majority
of reported TNF blocker cases have occurred in patients with Crohn’s
disease or ulcerative colitis and the majority were in adolescent and
young adult males. Almost all of these patients had received treatment
with the immunosuppressants azathioprine or 6-mercaptopurine (6–MP)
concomitantly with a TNF blocker at or prior to diagnosis. It is uncertain
whether the occurrence of HSTCL is related to use of a TNF blocker or a TNF
blocker in combination with these other immunosuppressants. The potential
risk with the combination of azathioprine or 6-mercaptopurine and HUMIRA
should be carefully considered.
Hypersensitivity Reactions
Anaphylaxis and angioneurotic edema have been reported following HUMIRA
administration. If an anaphylactic or other serious allergic reaction occurs,
immediately discontinue administration of HUMIRA and institute appropriate
therapy. In clinical trials of HUMIRA in adults, allergic reactions (e.g., allergic
rash, anaphylactoid reaction, fixed drug reaction, non-specified drug
reaction, urticaria) have been observed.
Hepatitis B Virus Reactivation
Use of TNF blockers, including HUMIRA, may increase the risk of reactivation
of hepatitis B virus (HBV) in patients who are chronic carriers of this virus.
In some instances, HBV reactivation occurring in conjunction with TNF
blocker therapy has been fatal. The majority of these reports have occurred
in patients concomitantly receiving other medications that suppress the
immune system, which may also contribute to HBV reactivation. Evaluate
patients at risk for HBV infection for prior evidence of HBV infection before
initiating TNF blocker therapy. Exercise caution in prescribing TNF blockers
for patients identified as carriers of HBV. Adequate data are not available
on the safety or efficacy of treating patients who are carriers of HBV with
anti-viral therapy in conjunction with TNF blocker therapy to prevent HBV
reactivation. For patients who are carriers of HBV and require treatment
with TNF blockers, closely monitor such patients for clinical and laboratory
signs of active HBV infection throughout therapy and for several months
following termination of therapy. In patients who develop HBV reactivation,
stop HUMIRA and initiate effective anti-viral therapy with appropriate
supportive treatment. The safety of resuming TNF blocker therapy after HBV
reactivation is controlled is not known. Therefore, exercise caution when
considering resumption of HUMIRA therapy in this situation and monitor
patients closely.
Neurologic Reactions
Use of TNF blocking agents, including HUMIRA, has been associated with
rare cases of new onset or exacerbation of clinical symptoms and/or
radiographic evidence of central nervous system demyelinating disease,
including multiple sclerosis (MS) and optic neuritis, and peripheral
demyelinating disease, including Guillain-Barré syndrome. Exercise
caution in considering the use of HUMIRA in patients with preexisting or
recent-onset central or peripheral nervous system demyelinating disorders;
discontinuation of HUMIRA should be considered if any of these disorders
develop. There is a known association between intermediate uveitis and
central demyelinating disorders.
Hematological Reactions
Rare reports of pancytopenia including aplastic anemia have been
reported with TNF blocking agents. Adverse reactions of the hematologic
system, including medically significant cytopenia (e.g., thrombocytopenia,
leukopenia) have been infrequently reported with HUMIRA. The causal
relationship of these reports to HUMIRA remains unclear. Advise all patients
to seek immediate medical attention if they develop signs and symptoms
suggestive of blood dyscrasias or infection (e.g., persistent fever, bruising,
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bleeding, pallor) while on HUMIRA. Consider discontinuation of HUMIRA
therapy in patients with confirmed significant hematologic abnormalities.
Use with Anakinra
Concurrent use of anakinra (an interleukin-1 antagonist) and another TNFblocker, was associated with a greater proportion of serious infections and
neutropenia and no added benefit compared with the TNF-blocker alone in
patients with RA. Therefore, the combination of HUMIRA and anakinra is not
recommended [see Drug Interactions].
Heart Failure
Cases of worsening congestive heart failure (CHF) and new onset CHF have
been reported with TNF blockers. Cases of worsening CHF have also been
observed with HUMIRA. HUMIRA has not been formally studied in patients
with CHF; however, in clinical trials of another TNF blocker, a higher rate of
serious CHF-related adverse reactions was observed. Exercise caution when
using HUMIRA in patients who have heart failure and monitor them carefully.
Autoimmunity
Treatment with HUMIRA may result in the formation of autoantibodies and,
rarely, in the development of a lupus-like syndrome. If a patient develops
symptoms suggestive of a lupus-like syndrome following treatment with
HUMIRA, discontinue treatment [see Adverse Reactions].
Immunizations
In a placebo-controlled clinical trial of patients with RA, no difference was
detected in anti-pneumococcal antibody response between HUMIRA and
placebo treatment groups when the pneumococcal polysaccharide vaccine
and influenza vaccine were administered concurrently with HUMIRA.
Similar proportions of patients developed protective levels of anti-influenza
antibodies between HUMIRA and placebo treatment groups; however,
titers in aggregate to influenza antigens were moderately lower in patients
receiving HUMIRA. The clinical significance of this is unknown. Patients
on HUMIRA may receive concurrent vaccinations, except for live vaccines.
No data are available on the secondary transmission of infection by live
vaccines in patients receiving HUMIRA.
It is recommended that pediatric patients, if possible, be brought up to date
with all immunizations in agreement with current immunization guidelines
prior to initiating HUMIRA therapy. Patients on HUMIRA may receive
concurrent vaccinations, except for live vaccines.
The safety of administering live or live-attenuated vaccines in infants
exposed to HUMIRA in utero is unknown. Risks and benefits should be
considered prior to vaccinating (live or live-attenuated) exposed infants [see
Use in Specific Populations].
Use with Abatacept
In controlled trials, the concurrent administration of TNF-blockers and
abatacept was associated with a greater proportion of serious infections
than the use of a TNF-blocker alone; the combination therapy, compared
to the use of a TNF-blocker alone, has not demonstrated improved clinical
benefit in the treatment of RA. Therefore, the combination of abatacept
with TNF-blockers including HUMIRA is not recommended [see Drug
Interactions].
ADVERSE REACTIONS
The most serious adverse reactions described elsewhere in the labeling
include the following:
• Serious Infections [see Warnings and Precautions]
• Malignancies [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 practice.
The most common adverse reaction with HUMIRA was injection site
reactions. In placebo-controlled trials, 20% of patients treated with HUMIRA
developed injection site reactions (erythema and/or itching, hemorrhage,
pain or swelling), compared to 14% of patients receiving placebo. Most
injection site reactions were described as mild and generally did not
necessitate drug discontinuation.
The proportion of patients who discontinued treatment due to adverse
reactions during the double-blind, placebo-controlled portion of studies
in patients with RA (i.e., Studies RA-I, RA-II, RA-III and RA-IV) was 7% for
patients taking HUMIRA and 4% for placebo-treated patients. The most
common adverse reactions leading to discontinuation of HUMIRA in these
RA studies were clinical flare reaction (0.7%), rash (0.3%) and pneumonia
(0.3%).
Infections
In the controlled portions of the 39 global HUMIRA clinical trials in adult
patients with RA, PsA, AS, CD, UC, Ps, HS and UV, the rate of serious
infections was 4.3 per 100 patient-years in 7973 HUMIRA-treated patients
versus a rate of 2.9 per 100 patient-years in 4848 control-treated patients.
Serious infections observed included pneumonia, septic arthritis, prosthetic
and post-surgical infections, erysipelas, cellulitis, diverticulitis, and
pyelonephritis [see Warnings and Precautions].
Tuberculosis and Opportunistic Infections
In 52 global controlled and uncontrolled clinical trials in RA, PsA, AS, CD,
UC, Ps, HS and UV that included 24,605 HUMIRA-treated patients, the rate
of reported active tuberculosis was 0.20 per 100 patient-years and the rate
of positive PPD conversion was 0.09 per 100 patient-years. In a subgroup
of 10,113 U.S. and Canadian HUMIRA-treated patients, the rate of reported
active TB was 0.05 per 100 patient-years and the rate of positive PPD
conversion was 0.07 per 100 patient-years. These trials included reports
of miliary, lymphatic, peritoneal, and pulmonary TB. Most of the TB cases
occurred within the first eight months after initiation of therapy and may
reflect recrudescence of latent disease. In these global clinical trials, cases
of serious opportunistic infections have been reported at an overall rate of
0.05 per 100 patient-years. Some cases of serious opportunistic infections
and TB have been fatal [see Warnings and Precautions].
Autoantibodies
In the rheumatoid arthritis controlled trials, 12% of patients treated with
HUMIRA and 7% of placebo-treated patients that had negative baseline ANA
titers developed positive titers at week 24. Two patients out of 3046 treated
with HUMIRA developed clinical signs suggestive of new-onset lupus-like
syndrome. The patients improved following discontinuation of therapy. No
patients developed lupus nephritis or central nervous system symptoms.
The impact of long-term treatment with HUMIRA on the development of
autoimmune diseases is unknown.
Liver Enzyme Elevations
There have been reports of severe hepatic reactions including acute liver
failure in patients receiving TNF-blockers. In controlled Phase 3 trials of
HUMIRA (40 mg SC every other week) in patients with RA, PsA, and AS with
control period duration ranging from 4 to 104 weeks, ALT elevations
≥ 3 x ULN occurred in 3.5% of HUMIRA-treated patients and 1.5% of
control-treated patients. Since many of these patients in these trials were
also taking medications that cause liver enzyme elevations (e.g., NSAIDS,
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MTX), the relationship between HUMIRA and the liver enzyme elevations
is not clear. In a controlled Phase 3 trial of HUMIRA in patients with
polyarticular JIA who were 4 to 17 years, ALT elevations ≥ 3 x ULN occurred
in 4.4% of HUMIRA-treated patients and 1.5% of control-treated patients
(ALT more common than AST); liver enzyme test elevations were more
frequent among those treated with the combination of HUMIRA and MTX
than those treated with HUMIRA alone. In general, these elevations did not
lead to discontinuation of HUMIRA treatment. No ALT elevations ≥ 3 x ULN
occurred in the open-label study of HUMIRA in patients with polyarticular JIA
who were 2 to <4 years.
In controlled Phase 3 trials of HUMIRA (initial doses of 160 mg and 80 mg,
or 80 mg and 40 mg on Days 1 and 15, respectively, followed by 40 mg
every other week) in adult patients with CD with a control period duration
ranging from 4 to 52 weeks, ALT elevations ≥ 3 x ULN occurred in 0.9% of
HUMIRA-treated patients and 0.9% of control-treated patients. In the Phase
3 trial of HUMIRA in pediatric patients with Crohn’s disease which evaluated
efficacy and safety of two body weight based maintenance dose regimens
following body weight based induction therapy up to 52 weeks of treatment,
ALT elevations ≥ 3 x ULN occurred in 2.6% (5/192) of patients, of whom 4
were receiving concomitant immunosuppressants at baseline; none of these
patients discontinued due to abnormalities in ALT tests. In controlled Phase
3 trials of HUMIRA (initial doses of 160 mg and 80 mg on Days 1 and 15
respectively, followed by 40 mg every other week) in patients with UC with
control period duration ranging from 1 to 52 weeks, ALT elevations ≥3 x ULN
occurred in 1.5% of HUMIRA-treated patients and 1.0% of control-treated
patients. In controlled Phase 3 trials of HUMIRA (initial dose of 80 mg then
40 mg every other week) in patients with Ps with control period duration
ranging from 12 to 24 weeks, ALT elevations ≥ 3 x ULN occurred in 1.8% of
HUMIRA-treated patients and 1.8% of control-treated patients. In controlled
trials of HUMIRA (initial doses of 160 mg at Week 0 and 80 mg at Week 2,
followed by 40 mg every week starting at Week 4), in subjects with HS with
a control period duration ranging from 12 to 16 weeks, ALT elevations
≥ 3 x ULN occurred in 0.3% of HUMIRA-treated subjects and 0.6% of
control-treated subjects. In controlled trials of HUMIRA (initial doses of
80 mg at Week 0 followed by 40 mg every other week starting at Week 1)
in adult patients with uveitis with an exposure of 165.4 PYs and 119.8 PYs
in HUMIRA-treated and control-treated patients, respectively, ALT elevations
≥ 3 x ULN occurred in 2.4% of HUMIRA-treated patients and 2.4% of
control-treated patients.
Immunogenicity
Patients in Studies RA-I, RA-II, and RA-III were tested at multiple
time points for antibodies to adalimumab during the 6- to 12-month
period. Approximately 5% (58 of 1062) of adult RA patients receiving
HUMIRA developed low-titer antibodies to adalimumab at least once
during treatment, which were neutralizing in vitro. Patients treated with
concomitant methotrexate (MTX) had a lower rate of antibody development
than patients on HUMIRA monotherapy (1% versus 12%). No apparent
correlation of antibody development to adverse reactions was observed.
With monotherapy, patients receiving every other week dosing may
develop antibodies more frequently than those receiving weekly dosing. In
patients receiving the recommended dosage of 40 mg every other week
as monotherapy, the ACR 20 response was lower among antibodypositive patients than among antibody-negative patients. The long-term
immunogenicity of HUMIRA is unknown.
In patients with polyarticular JIA who were 4 to 17 years of age, adalimumab
antibodies were identified in 16% of HUMIRA-treated patients. In patients
receiving concomitant MTX, the incidence was 6% compared to 26% with
HUMIRA monotherapy. In patients with polyarticular JIA who were 2 to <4
years of age or 4 years of age and older weighing <15 kg, adalimumab
antibodies were identified in 7% (1 of 15) of HUMIRA-treated patients, and
the one patient was receiving concomitant MTX.
In patients with AS, the rate of development of antibodies to adalimumab in
HUMIRA-treated patients was comparable to patients with RA.
In patients with PsA, the rate of antibody development in patients receiving
HUMIRA monotherapy was comparable to patients with RA; however, in
patients receiving concomitant MTX the rate was 7% compared to 1% in RA.
In adult patients with CD, the rate of antibody development was 3%.
In pediatric patients with Crohn’s disease, the rate of antibody development
in patients receiving HUMIRA was 3%. However, due to the limitation of the
assay conditions, antibodies to adalimumab could be detected only when
serum adalimumab levels were < 2 mcg/mL. Among the patients whose
serum adalimumab levels were < 2 mcg/mL (approximately 32% of total
patients studied), the immunogenicity rate was 10%.
In patients with moderately to severely active UC, the rate of antibody
development in patients receiving HUMIRA was 5%. However, due to the
limitation of the assay conditions, antibodies to adalimumab could be
detected only when serum adalimumab levels were < 2 mcg/mL. Among the
patients whose serum adalimumab levels were < 2 mcg/mL (approximately
25% of total patients studied), the immunogenicity rate was 20.7%.
In patients with Ps, the rate of antibody development with HUMIRA
monotherapy was 8%. However, due to the limitation of the assay
conditions, antibodies to adalimumab could be detected only when serum
adalimumab levels were < 2 mcg/mL. Among the patients whose serum
adalimumab levels were < 2 mcg/mL (approximately 40% of total patients
studied), the immunogenicity rate was 20.7%. In Ps patients who were on
HUMIRA monotherapy and subsequently withdrawn from the treatment, the
rate of antibodies to adalimumab after retreatment was similar to the rate
observed prior to withdrawal.
Anti-adalimumab antibodies were measured in clinical trials of subjects
with moderate to severe HS with two assays (an original assay capable of
detecting antibodies when serum adalimumab concentrations declined to
< 2 mcg/mL and a new assay that is capable of detecting anti-adalimumab
antibody titers in all subjects, independent of adalimumab concentration).
Using the original assay, the rate of anti-adalimumab antibody development
in subjects treated with HUMIRA was 6.5%. Among subjects who stopped
HUMIRA treatment for up to 24 weeks and in whom adalimumab serum
levels subsequently declined to < 2 mcg/mL (approximately 22% of total
subjects studied), the immunogenicity rate was 28%. Using the new
titer-based assay, anti-adalimumab antibody titers were measurable in
61% of HS subjects treated with HUMIRA. Antibodies to adalimumab were
associated with reduced serum adalimumab concentrations. In general,
the extent of reduction in serum adalimumab concentrations is greater with
increasing titers of antibodies to adalimumab. No apparent association
between antibody development and safety was observed.
In adult patients with non-infectious uveitis, anti-adalimumab antibodies
were identified in 4.8% (12/249) of patients treated with adalimumab.
However, due to the limitation of the assay conditions, antibodies to
adalimumab could be detected only when serum adalimumab levels were
< 2 mcg/mL. Among the patients whose serum adalimumab levels were
< 2 mcg/mL (approximately 23% of total patients studied), the
immunogenicity rate was 21.1%. Using an assay which could measure
an anti-adalimumab antibody titer in all patients, titers were measured
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in 39.8% (99/249) of non-infectious uveitis adult patients treated with
adalimumab. No correlation of antibody development to safety or efficacy
outcomes was observed.
The data reflect the percentage of patients whose test results were
considered positive for antibodies to adalimumab or titers, and are highly
dependent on the assay. The observed incidence of antibody (including
neutralizing antibody) positivity in an assay is highly dependent on several
factors including assay sensitivity and specificity, assay methodology,
sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of
antibodies to adalimumab with the incidence of antibodies to other products
may be misleading.
Other Adverse Reactions
Rheumatoid Arthritis Clinical Studies
The data described below reflect exposure to HUMIRA in 2468 patients,
including 2073 exposed for 6 months, 1497 exposed for greater than one
year and 1380 in adequate and well-controlled studies (Studies RA-I, RA-II,
RA-III, and RA-IV). HUMIRA was studied primarily in placebo-controlled
trials and in long-term follow up studies for up to 36 months duration.
The population had a mean age of 54 years, 77% were female, 91% were
Caucasian and had moderately to severely active rheumatoid arthritis. Most
patients received 40 mg HUMIRA every other week.
Table 1 summarizes reactions reported at a rate of at least 5% in patients
treated with HUMIRA 40 mg every other week compared to placebo and with
an incidence higher than placebo. In Study RA-III, the types and frequencies
of adverse reactions in the second year open-label extension were similar to
those observed in the one-year double-blind portion.
Table 1. Adverse Reactions Reported by ≥5% of Patients Treated
with HUMIRA During Placebo-Controlled Period of Pooled RA Studies
(Studies RA-I, RA-II, RA-III, and RA-IV)
HUMIRA
Placebo
40 mg subcutaneous
Every Other Week
(N=705)
(N=690)
Adverse Reaction (Preferred Term)
Respiratory
Upper respiratory infection
17%
13%
Sinusitis
11%
9%
Flu syndrome
7%
6%
Gastrointestinal
Nausea
9%
8%
Abdominal pain
7%
4%
Laboratory Tests*
Laboratory test abnormal
8%
7%
Hypercholesterolemia
6%
4%
Hyperlipidemia
7%
5%
Hematuria
5%
4%
Alkaline phosphatase increased
5%
3%
Other
Headache
12%
8%
Rash
12%
6%
Accidental injury
10%
8%
Injection site reaction **
8%
1%
Back pain
6%
4%
Urinary tract infection
8%
5%
Hypertension
5%
3%
* Laboratory test abnormalities were reported as adverse reactions in
European trials
** Does not include injection site erythema, itching, hemorrhage, pain
or swelling
Juvenile Idiopathic Arthritis Clinical Studies
In general, the adverse reactions in the HUMIRA-treated patients in the
polyarticular juvenile idiopathic arthritis (JIA) trials (Studies JIA-I and JIA-II)
were similar in frequency and type to those seen in adult patients [see
Warnings and Precautions, Adverse Reactions]. Important findings and
differences from adults are discussed in the following paragraphs.
In Study JIA-I, HUMIRA was studied in 171 patients who were 4 to 17
years of age, with polyarticular JIA. Severe adverse reactions reported
in the study included neutropenia, streptococcal pharyngitis, increased
aminotransferases, herpes zoster, myositis, metrorrhagia, and appendicitis.
Serious infections were observed in 4% of patients within approximately 2
years of initiation of treatment with HUMIRA and included cases of herpes
simplex, pneumonia, urinary tract infection, pharyngitis, and herpes zoster.
In Study JIA-I, 45% of patients experienced an infection while receiving
HUMIRA with or without concomitant MTX in the first 16 weeks of treatment.
The types of infections reported in HUMIRA-treated patients were generally
similar to those commonly seen in polyarticular JIA patients who are
not treated with TNF blockers. Upon initiation of treatment, the most
common adverse reactions occurring in this patient population treated with
HUMIRA were injection site pain and injection site reaction (19% and 16%,
respectively). A less commonly reported adverse event in patients receiving
HUMIRA was granuloma annulare which did not lead to discontinuation of
HUMIRA treatment.
In the first 48 weeks of treatment in Study JIA-I, non-serious hypersensitivity
reactions were seen in approximately 6% of patients and included primarily
localized allergic hypersensitivity reactions and allergic rash.
In Study JIA-I, 10% of patients treated with HUMIRA who had negative
baseline anti-dsDNA antibodies developed positive titers after 48 weeks of
treatment. No patient developed clinical signs of autoimmunity during the
clinical trial.
Approximately 15% of patients treated with HUMIRA developed mildto-moderate elevations of creatine phosphokinase (CPK) in Study JIA-I.
Elevations exceeding 5 times the upper limit of normal were observed in
several patients. CPK levels decreased or returned to normal in all patients.
Most patients were able to continue HUMIRA without interruption.
In Study JIA-II, HUMIRA was studied in 32 patients who were 2 to <4 years
of age or 4 years of age and older weighing <15 kg with polyarticular JIA.
The safety profile for this patient population was similar to the safety profile
seen in patients 4 to 17 years of age with polyarticular JIA.
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In Study JIA-II, 78% of patients experienced an infection while receiving
HUMIRA. These included nasopharyngitis, bronchitis, upper respiratory tract
infection, otitis media, and were mostly mild to moderate in severity. Serious
infections were observed in 9% of patients receiving HUMIRA in the study
and included dental caries, rotavirus gastroenteritis, and varicella.
In Study JIA-II, non-serious allergic reactions were observed in 6% of
patients and included intermittent urticaria and rash, which were all mild
in severity.
Psoriatic Arthritis and Ankylosing Spondylitis Clinical Studies
HUMIRA has been studied in 395 patients with psoriatic arthritis (PsA) in two
placebo-controlled trials and in an open label study and in 393 patients with
ankylosing spondylitis (AS) in two placebo-controlled studies. The safety
profile for patients with PsA and AS treated with HUMIRA 40 mg every other
week was similar to the safety profile seen in patients with RA, HUMIRA
Studies RA-I through IV.
Adult Crohn’s Disease Clinical Studies
HUMIRA has been studied in 1478 adult patients with Crohn’s disease (CD)
in four placebo-controlled and two open-label extension studies. The safety
profile for adult patients with CD treated with HUMIRA was similar to the
safety profile seen in patients with RA.
Pediatric Crohn’s Disease Clinical Studies
HUMIRA has been studied in 192 pediatric patients with Crohn’s disease in
one double-blind study (Study PCD-I) and one open-label extension study.
The safety profile for pediatric patients with Crohn’s disease treated with
HUMIRA was similar to the safety profile seen in adult patients with Crohn’s
disease.
During the 4-week open label induction phase of Study PCD-I, the most
common adverse reactions occurring in the pediatric population treated
with HUMIRA were injection site pain and injection site reaction (6% and
5%, respectively).
A total of 67% of children experienced an infection while receiving HUMIRA
in Study PCD-I. These included upper respiratory tract infection and
nasopharyngitis.
A total of 5% of children experienced a serious infection while receiving
HUMIRA in Study PCD-I. These included viral infection, device related sepsis
(catheter), gastroenteritis, H1N1 influenza, and disseminated histoplasmosis.
In Study PCD-I, allergic reactions were observed in 5% of children which
were all non-serious and were primarily localized reactions.
Ulcerative Colitis Clinical Studies
HUMIRA has been studied in 1010 patients with ulcerative colitis (UC) in two
placebo-controlled studies and one open-label extension study. The safety
profile for patients with UC treated with HUMIRA was similar to the safety
profile seen in patients with RA.
Plaque Psoriasis Clinical Studies
HUMIRA has been studied in 1696 subjects with plaque psoriasis (Ps) in
placebo-controlled and open-label extension studies. The safety profile for
subjects with Ps treated with HUMIRA was similar to the safety profile seen
in subjects with RA with the following exceptions. In the placebo-controlled
portions of the clinical trials in Ps subjects, HUMIRA-treated subjects had a
higher incidence of arthralgia when compared to controls (3% vs. 1%).
Hidradenitis Suppurativa Clinical Studies
HUMIRA has been studied in 727 subjects with hidradenitis suppurativa (HS)
in three placebo-controlled studies and one open-label extension study.
The safety profile for subjects with HS treated with HUMIRA weekly was
consistent with the known safety profile of HUMIRA.
Flare of HS, defined as ≥25% increase from baseline in abscesses and
inflammatory nodule counts and with a minimum of 2 additional lesions,
was documented in 22 (22%) of the 100 subjects who were withdrawn from
HUMIRA treatment following the primary efficacy timepoint in two studies.
Uveitis Clinical Studies
HUMIRA has been studied in 464 adult patients with uveitis (UV) in placebocontrolled and open-label extension studies and in 90 pediatric patients with
uveitis (Study PUV-I). The safety profile for patients with UV treated with
HUMIRA was similar to the safety profile seen in patients with RA.
Postmarketing Experience
The following adverse reactions have been identified during post-approval
use of HUMIRA. 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 HUMIRA exposure.
Gastrointestinal disorders: Diverticulitis, large bowel perforations including
perforations associated with diverticulitis and appendiceal perforations
associated with appendicitis, pancreatitis
General disorders and administration site conditions: Pyrexia
Hepato-biliary disorders: Liver failure, hepatitis
Immune system disorders: Sarcoidosis
Neoplasms benign, malignant and unspecified (including cysts and polyps):
Merkel Cell Carcinoma (neuroendocrine carcinoma of the skin)
Nervous system disorders: Demyelinating disorders (e.g., optic neuritis,
Guillain-Barré syndrome), cerebrovascular accident
Respiratory disorders: Interstitial lung disease, including pulmonary fibrosis,
pulmonary embolism
Skin reactions: Stevens Johnson Syndrome, cutaneous vasculitis, erythema
multiforme, new or worsening psoriasis (all sub-types including pustular and
palmoplantar), alopecia, lichenoid skin reaction
Vascular disorders: Systemic vasculitis, deep vein thrombosis
DRUG INTERACTIONS
Methotrexate
HUMIRA has been studied in rheumatoid arthritis (RA) patients taking
concomitant methotrexate (MTX). Although MTX reduced the apparent
adalimumab clearance, the data do not suggest the need for dose
adjustment of either HUMIRA or MTX.
Biological Products
In clinical studies in patients with RA, an increased risk of serious infections
has been seen with the combination of TNF blockers with anakinra or
abatacept, with no added benefit; therefore, use of HUMIRA with abatacept
or anakinra is not recommended in patients with RA [see Warnings and
Precautions]. A higher rate of serious infections has also been observed
in patients with RA treated with rituximab who received subsequent
treatment with a TNF blocker. There is insufficient information regarding the
concomitant use of HUMIRA and other biologic products for the treatment of
RA, PsA, AS, CD, UC, Ps, HS and UV. Concomitant administration of HUMIRA
with other biologic DMARDS (e.g., anakinra and abatacept) or other TNF
blockers is not recommended based upon the possible increased risk for
infections and other potential pharmacological interactions.
Live Vaccines
Avoid the use of live vaccines with HUMIRA [see Warnings and Precautions].
Cytochrome P450 Substrates
The formation of CYP450 enzymes may be suppressed by increased levels
of cytokines (e.g., TNFα, IL-6) during chronic inflammation. It is possible
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for a molecule that antagonizes cytokine activity, such as adalimumab,
to influence the formation of CYP450 enzymes. Upon initiation or
discontinuation of HUMIRA in patients being treated with CYP450 substrates
with a narrow therapeutic index, monitoring of the effect (e.g., warfarin) or
drug concentration (e.g., cyclosporine or theophylline) is recommended and
the individual dose of the drug product may be adjusted as needed.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Available studies with use of adalimumab during pregnancy do not reliably
establish an association between adalimumab and major birth defects.
Clinical data are available from the Organization of Teratology Information
Specialists (OTIS)/MotherToBaby HUMIRA Pregnancy Registry in pregnant
women with rheumatoid arthritis (RA) or Crohn’s disease (CD). Registry
results showed a rate of 10% for major birth defects with first trimester
use of adalimumab in pregnant women with RA or CD and a rate of 7.5%
for major birth defects in the disease-matched comparison cohort. The
lack of pattern of major birth defects is reassuring and differences between
exposure groups may have impacted the occurrence of birth defects (see
Data).
Adalimumab is actively transferred across the placenta during the third
trimester of pregnancy and may affect immune response in the in-utero
exposed infant (see Clinical Considerations). In an embryo-fetal perinatal
development study conducted in cynomolgus monkeys, no fetal harm
or malformations were observed with intravenous administration of
adalimumab during organogenesis and later in gestation, at doses
that produced exposures up to approximately 373 times the maximum
recommended human dose (MRHD) of 40 mg subcutaneous without
methotrexate (see Data).
The estimated background risk of major birth defects and miscarriage for
the indicated populations is unknown. All pregnancies have a background
risk of birth defect, loss, or other adverse outcomes. In the U.S. general
population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%,
respectively.
Clinical Considerations
Disease-associated maternal and embryo/fetal risk
Published data suggest that the risk of adverse pregnancy outcomes in
women with RA or inflammatory bowel disease (IBD) is associated with
increased disease activity. Adverse pregnancy outcomes include preterm
delivery (before 37 weeks of gestation), low birth weight (less than 2500 g)
infants, and small for gestational age at birth.
Fetal/Neonatal Adverse Reactions
Monoclonal antibodies are increasingly transported across the placenta
as pregnancy progresses, with the largest amount transferred during the
third trimester (see Data). Risks and benefits should be considered prior to
administering live or live-attenuated vaccines to infants exposed to HUMIRA
in utero [see Use in Specific Populations].
Data
Human Data
A prospective cohort pregnancy exposure registry conducted by
OTIS/MotherToBaby in the U.S. and Canada between 2004 and 2016
compared the risk of major birth defects in live-born infants of 221 women
(69 RA, 152 CD) treated with adalimumab during the first trimester and 106
women (74 RA, 32 CD) not treated with adalimumab.
The proportion of major birth defects among live-born infants in the
adalimumab-treated and untreated cohorts was 10% (8.7% RA,
10.5% CD) and 7.5% (6.8% RA, 9.4% CD), respectively. The lack of
pattern of major birth defects is reassuring and differences between
exposure groups may have impacted the occurrence of birth defects. This
study cannot reliably establish whether there is an association between
adalimumab and major birth defects because of methodological limitations
of the registry, including small sample size, the voluntary nature of the
study, and the non-randomized design.
In an independent clinical study conducted in ten pregnant women with
IBD treated with HUMIRA, adalimumab concentrations were measured in
maternal serum as well as in cord blood (n=10) and infant serum (n=8) on
the day of birth. The last dose of HUMIRA was given between 1 and 56 days
prior to delivery. Adalimumab concentrations were 0.16-19.7 µg/mL in cord
blood, 4.28-17.7 µg/mL in infant serum, and 0-16.1 µg/mL in maternal
serum. In all but one case, the cord blood level of adalimumab was higher
than the maternal serum level, suggesting adalimumab actively crosses the
placenta. In addition, one infant had serum levels at each of the following:
6 weeks (1.94 µg/mL), 7 weeks (1.31 µg/mL), 8 weeks (0.93 µg/mL), and
11 weeks (0.53 µg/mL), suggesting adalimumab can be detected in the
serum of infants exposed in utero for at least 3 months from birth.
Animal Data
In an embryo-fetal perinatal development study, pregnant cynomolgus
monkeys received adalimumab from gestation days 20 to 97 at doses
that produced exposures up to 373 times that achieved with the MRHD
without methotrexate (on an AUC basis with maternal IV doses up to
100 mg/kg/week). Adalimumab did not elicit harm to the fetuses or
malformations.
Lactation
Risk Summary
Limited data from case reports in the published literature describe the
presence of adalimumab in human milk at infant doses of 0.1% to 1% of the
maternal serum level. Published data suggest that the systemic exposure
to a breastfed infant is expected to be low because adalimumab is a large
molecule and is degraded in the gastrointestinal tract. However, the effects
of local exposure in the gastrointestinal tract are unknown. There are
no reports of adverse effects of adalimumab on the breastfed infant and
no effects on milk production. The developmental and health benefits of
breastfeeding should be considered along with the mother’s clinical need
for HUMIRA and any potential adverse effects on the breastfed child from
HUMIRA or from the underlying maternal condition.
Pediatric Use
Safety and efficacy of HUMIRA in pediatric patients for uses other than
polyarticular juvenile idiopathic arthritis (JIA), pediatric Crohn’s disease and
pediatric uveitis have not been established. Due to its inhibition of TNFα,
HUMIRA administered during pregnancy could affect immune response
in the in utero-exposed newborn and infant. Data from eight infants
exposed to HUMIRA in utero suggest adalimumab crosses the placenta
[see Use in Specific Populations)]. The clinical significance of elevated
adalimumab levels in infants is unknown. The safety of administering
live or live-attenuated vaccines in exposed infants is unknown. Risks and
benefits should be considered prior to vaccinating (live or live-attenuated)
exposed infants.
Post-marketing cases of lymphoma, including hepatosplenic T-cell
lymphoma and other malignancies, some fatal, have been reported among
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children, adolescents, and young adults who received treatment with
TNF-blockers including HUMIRA [see Boxed Warning and Warnings and
Precautions].
Juvenile Idiopathic Arthritis
In Study JIA-I, HUMIRA was shown to reduce signs and symptoms of active
polyarticular JIA in patients 4 to 17 years of age. In Study JIA-II, the safety
profile for patients 2 to <4 years of age was similar to the safety profile for
patients 4 to 17 years of age with polyarticular JIA [see Adverse Reactions].
HUMIRA has not been studied in patients with polyarticular JIA less than 2
years of age or in patients with a weight below 10 kg.
The safety of HUMIRA in patients in the polyarticular JIA trials was generally
similar to that observed in adults with certain exceptions [see Adverse
Reactions].
Pediatric Crohn’s Disease
The safety and effectiveness of HUMIRA for reducing signs and
symptoms and inducing and maintaining clinical remission have been
established in pediatric patients 6 years of age and older with moderately
to severely active Crohn’s disease who have had an inadequate
response to corticosteroids or immunomodulators such as azathioprine,
6-mercaptopurine, or methotrexate. Use of HUMIRA in this age group
is supported by evidence from adequate and well-controlled studies of
HUMIRA in adults with additional data from a randomized, double-blind,
52-week clinical study of two dose levels of HUMIRA in 192 pediatric
patients (6 to 17 years of age) with moderately to severely active Crohn’s
disease. The safety and effectiveness of HUMIRA has not been established
in pediatric patients with Crohn’s disease less than 6 years of age.
Pediatric Uveitis
The safety and effectiveness of HUMIRA for the treatment of non-infectious
uveitis have been established in pediatric patients 2 years of age and older.
The use of HUMIRA is supported by evidence from adequate and wellcontrolled studies of HUMIRA in adults and a 2:1 randomized, controlled
clinical study in 90 pediatric patients. The safety and effectiveness of
HUMIRA has not been established in pediatric patients with uveitis less than
2 years of age.
Hidradenitis Suppurativa
Use of HUMIRA in pediatric patients 12 years of age and older for HS
is supported by evidence from adequate and well-controlled studies
of HUMIRA in adult HS patients. Additional population pharmacokinetic
modeling and simulation predicted that weight-based dosing of HUMIRA in
pediatric patients 12 years of age and older can provide generally similar
exposure to adult HS patients. The course of HS is sufficiently similar in
adult and adolescent patients to allow extrapolation of data from adult to
adolescent patients. The recommended dose in pediatric patients 12 years
of age or older is based on body weight.
The use of HUMIRA has not been established in patients less than 12 years
of age with HS.
Geriatric Use
A total of 519 RA patients 65 years of age and older, including 107 patients
75 years of age and older, received HUMIRA in clinical studies RA-I through
IV. No overall difference in effectiveness was observed between these
patients and younger patients. The frequency of serious infection and
malignancy among HUMIRA treated patients over 65 years of age was
higher than for those under 65 years of age. Because there is a higher
incidence of infections and malignancies in the elderly population, use
caution when treating the elderly.
OVERDOSAGE
Doses up to 10 mg/kg have been administered to patients in clinical trials
without evidence of dose-limiting toxicities. In case of overdosage, it is
recommended that the patient be monitored for any signs or symptoms
of adverse reactions or effects and appropriate symptomatic treatment
instituted immediately.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies of HUMIRA have not been conducted to evaluate
the carcinogenic potential or its effect on fertility.
PATIENT COUNSELING INFORMATION
Patient Counseling
Provide the HUMIRA “Medication Guide” to patients or their caregivers, and
provide them an opportunity to read it and ask questions prior to initiation
of therapy and prior to each time the prescription is renewed. If patients
develop signs and symptoms of infection, instruct them to seek medical
evaluation immediately.
Advise patients of the potential benefits and risks of HUMIRA.
• Infections
Inform patients that HUMIRA may lower the ability of their immune
system to fight infections. Instruct patients of the importance of
contacting their doctor if they develop any symptoms of infection,
including tuberculosis, invasive fungal infections, and reactivation of
hepatitis B virus infections.
• Malignancies
Counsel patients about the risk of malignancies while receiving HUMIRA.
• Allergic Reactions
Advise patients to seek immediate medical attention if they experience
any symptoms of severe allergic reactions. Advise latex-sensitive patients
that the needle cap of the HUMIRA 40 mg/0.8 mL Pen and 40 mg/0.8 mL,
20 mg/0.4 mL and 10 mg/0.2 mL prefilled syringe may contain natural
rubber latex.
• Other Medical Conditions
Advise patients to report any signs of new or worsening medical
conditions such as congestive heart failure, neurological disease,
autoimmune disorders, or cytopenias. Advise patients to report any
symptoms suggestive of a cytopenia such as bruising, bleeding, or
persistent fever.
AbbVie Inc.
North Chicago, IL 60064, U.S.A.
US License Number 1889
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ABSTRACT
Introduction: There is an increasing rise of cosmetic injectables. We sought to understand the manufacturing, quality control process,
and needle selection of hypodermic needles for fillers.
Objective: To understand the process of manufacturing and quality control of hypodermic needles and the relevance to an aesthetic
clinician.
Methods: We conducted a search of the internet and contacted medical device companies to understand the manufacturing process.
We then collaborated with the Executive director of global pharmaceutical technology from Abbvie as well as the packaging and device
engineer at Galderma and summarized our findings. Finally, we reviewed the literature and summarized existing recommendations on
techniques to minimize pain related to injection.
Results: Hypodermic needles undergo an extensive manufacturing and regulatory process. Many considerations are taken into account in needle manufacturing as well as the selection process with commercially available hyaluronic acid filler products. Needle
manufacturers are held to universal standards though the International Organization for Standardization (ISO). Filler companies perform
their own testing to evaluate suitability of needles for their product including leakage force, penetration force, extrusion force, etc. Finally, parameters such as needle length, needle diameter, and wall thickness are considered for selection of needle/hub with individual
filler viscosity.
Conclusion: There is extensive consideration that goes into needle manufacturing, quality control, and optimization for hyaluronic acid
filler. Understanding the technical process helps inform the clinician and guide patient care for maximum comfort.
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INTRODUCTION

O

ver 16 billion injections are performed annually
worldwide administering lifesaving vaccines and
medications.1 The first hypodermic needles were
invented in 1853 by Alexander Wood and Charles Gabriel
Pravaz.2 In 1954, they became mass produced attached to
disposable syringes for the vast immunization campaign against
polio. Hypodermic needles have since revolutionized medicine
and the delivery of drugs. They are used numerous times in
any given dermatology clinic – for the injection of intralesional
steroids, local anesthesia, neuromodulators, fillers, and biologic
medications. With regards to cosmetic injection, in 2018 alone,
a total of 3.7 million injectable procedures (neuromodulator
and filler) were performed.3

These medical devices are used many times a day, often without
much thought. We regularly use the needles that are provided
to us either through our clinics or pre-packaged with filler. In
order to deliver the best care and cause the least discomfort
for our patients, we sought to further understand the process
by which hypodermic needles are manufactured, how quality
control is maintained, and how they can be optimally used to
minimize pain felt by the patient with injection.

METHODS
We conducted a search of the internet and contacted medical
device companies to understand the manufacturing process.
We then collaborated with the executive director of global
pharmaceutical technology from Abbvie as well as the
packaging and device engineer at Galderma. Both are experts
who specialize in the optimization of operations technology and
manufacturing support a within their respective companies on
the needle selection and optimization process for filler products.
Finally, we reviewed the literature and summarized existing
recommendations on techniques to minimize pain related to
injection.
Manufacturing
Hypodermic needles are hollow bore medical devices. To
produce a hypodermic needle, a flat strip of stainless steel is
first rolled into a tube shape using a milling machine, and a laser
then welds the seams together. The tube then is passed through
a die several times in a process referred to as “tube drawing.”
Each die reduces the inner and outer diameter until the desired
size is obtained. These first steps take several days to complete.
Next, the stainless tubing gets processed to its final length (eg,
½ inch L) and from a blunt tip to a needlepoint with a bevel.
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TABLE 1.
Sample Dimensions from International Organization for
Standardization- ISO 9626. Inner and outer diameter of some needle
sizes and wall thickness. OD = outer diameter, ID = inner diameter,
RW=regular wall, TW=thin wall, ETW, extra thin wall, UTW=ultra-thin
wall.
Designated
metric size
(mm)

0,30

0,33

Gauge

30

29

ODMIN
(mm)

0,298

0,324

ODMAX
(mm)

0,320

0,351

0,36

28

0,349

0,370

0,40

27

0,400

0,420

Wall

IDMIN
(mm)

RW

0,133

TW

0,165

ETW

0,190

UTW

0,240

RW

0,133

ETW

0,240

UTW

0,265

RW

0,133

TW

0,241

RW

0,184

TW

0,241

The tips are sharpened to a point by passing through a grinding
wheel several times to create the bevel and sharp needle tip.
The needles then go through inspection. A needle is removed
for sampling and measuring including the length of the grind
(or needle tip), the outside diameter using a micrometer, and the
inside diameter using a plug gauge into the tube. Bundles get
inspected for any irregularities or burrs. Any needles in question
are removed for microscopic evaluation. The needles then get
placed onto the hubs and covered with a plastic sleeve.4 The
needles, stainless steel tubing, and needlepoints are often
manufactured by separate suppliers. Then, they are delivered
to a different manufacturer for placement of hubs and needle
covers, and for terminal sterilization.
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FIGURE 1. Needle parts.

FIGURE 2A. The “lock and key” attachment of the appropriate custom
TSK needles to the 3 mm pitch of the Juvederm syringe.
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2B. On the left-hand side is a 5 mm pitch on standard syringes.
On the right-hand side is the 3 mm pitch of the Juvederm syringe. This
explains why needles cannot be interchangeably used as they are
created specifically to fit the syringe.

General Process
The needle components include the needle hub, needle tube
(stainless steel component), glue (which adhered them together),
and needle case (which provides the sterile barrier) (Figure 1).
The needles are sourced through from a trusted supplier (TSK
for all Abbvie products or Terumo or TSK, depending on the
filler product, for Galderma.)
The stainless-steel needle tubing is sourced from a secondary
supplier specializing in the tubing process and needle points.
The needle manufacturers (TSK, Terumo) then receive these
in bulk and are responsible for forming the complete package,
which includes creating a molded needle hub that fits the needle,
gluing the pieces together, and assembling the final product
with a barrier prior to terminal sterilization and shipment. This
process is highly specific and either tested and/or customized to
the filler syringe (Figure 3). Molding hubs are designed to create
the perfect fit between the syringe and needle hubs. As a result,
switching the needle from the co-packaged needle may result in

leakage of filler product, cracking of the syringe, and popping
off of the needle. These operations are run through automated
assembly lines which include several inspection checks.
Next, a silicone coating is applied to the shaft of the needle.
This is an important step as it decreases the penetration force
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FIGURE 3. Extrusion force equation. The diameter of a needle is the
inner diameter, the area of cross section, is the area of the syringe.
The equation explains that the filler properties (viscosity), the syringe
design (cross-section area), the injection technique (flow rate), and the
needle (length and inner diameter of needle) all impact on the injection
(extrusion) force.

is carried out in internal and external test labs and evaluated
thoroughly based on published needle standards, microscopy
evaluation of needlepoint/bevel tip, security of needle hub on
the syringe, and a series of physical tests. These tests include
“leakage force”– the force that is necessary to have leakage
around the hub when the syringe is emptied at 10 ml/min with
the goal to have the force as high as possible. Another test is the
penetration force, which assesses the force required to puncture
a rubber septum to simulate puncturing the skin. Ideally, this
force is kept to a minimum to minimize pain and is related to
the quality of the needlepoint and its cutting capabilities as well
as the friction and stiffness of the needle. Extrusion force is
another measurement that is assessed and quantifies the force
required to pass the product from the syringe to the needle. This
is important for the provider as it translates to control during
injection.

required and thus pain.5 Then, a 100% visual inspection is
done via automated rotating cameras to assess for any defects
(including needle tip defects, misaligned needles, etc) and
defective needles are removed from the bundle. The needles
then undergo terminal sterilization and the needle cap is placed
to complete the process.

The quality of tube manufacturing is a major contribution of
durability with multiple injections. In lab assessments, the
current needle suppliers demonstrated superiority compared to
other needle manufacturers with regard to minimal penetration
force required. To provide consistency, both Abbvie and
Galderma work with the same suppliers globally. For Galderma,
depending on the filler product it is Terumo or TSK. For Allergan,
it is TSK exclusively. These suppliers have demonstrated
compatibility and efficacy with their line of products. Further,
they are able to provide the necessary customization and
solutions for the product syringes. These suppliers also provide
support for product registration worldwide such as the FDA
approval process.

Hypodermic needles are Class II medical devices and
manufacturers must adhere to global standards, which the FDA
uses as a reference. Important standards are ISO (International
Organization for Standardization) 9626 (material and
dimensional requirements and methods for needle tube), ISO
7864 (requirements and testing for the complete hypodermic
needle, including case), and ISO 80369-7 (regarding fitting of
luer connectors, syringe, and needle). Additionally, there are
very rigorous quality agreements between the filler companies
and the needle supplier (TSK, Terumo) outlining expectations
and technical requirements that need to be met. As such, there
is a heavy reliance on the needle supplier to maintain excellent
standards of internal quality control. Audits are regularly
performed to ensure quality control measures. Each batch
of needles is checked for a sterility certificate and endotoxin
certificate upon arrival. Abbvie has a designated sampling plan
and schedule from each delivered lot prior to co-packaging.
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Filler and needle are presented as a complete system for FDA
trials and as such get approved together.
Quality Control Measures
Barbed or otherwise flawed needles are kept to a minimum
through selection of a trusted supplier with a long track record
and supplier internal quality measures. Both companies have
a longstanding relationship with the needle supplier of over
ten years. Dulling of a needle is caused by repeated puncturing
resulting in flattening of the tip and removal of the silicone
coating used to aid injection.To mitigate this, most filler products
are packaged with two needles. Initial testing for new brands

Needle Selection Optimization
Considerations that are evaluated with regards to the needle
gauge and type that gets packaged with a filler include extrusion
force, indication for use, and the correct needle stiffness
according to the targeted product indication. All are decided
based on usability testing and clinical trials. To maximize patient
comfort, the goal is to use the smallest gauge needle for a given
formulation.
In addition to needle diameter, another consideration that filler
companies keep in mind is the wall thickness. The needle gauge
is the outside diameter (OD) of the needle. However, it is the inner
diameter (ID) that is relevant with regard to the extrusion force
(Figure 3). For any given needle diameter, a thinner wall allows
for less extrusion force of the filler product. This translates into
more control for the injector. Ideally, the wall is kept thin enough
to achieve the lowest possible extrusion force while maintaining
the firmness of the needle tubing itself so that the needle tube
does not bend with injection. For example, in the ISO 9625
guidelines four wall thicknesses are specified– regular wall
(RW), thin wall (TW), extra thin wall (ETW), and ultra-thin wall
(UTW) (Table 1). These may not be labelled when physicians are
purchasing directly from the supplier for general use, but this
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is a very important variable for needle selection accompanying
filler product. For example, using a 30-gauge regular wall needle
instead of using a co-packaged 30-gauge ultra-thin wall needle,
will result in a higher extrusion force.
The most commonly packaged needles for filler products range
from 27G to 32G. For example, Voluma® (Abbvie) is supplied
with a 27G needle, and Volbella® (Abbvie) and Volite® (Abbvie)
use 32G needles. In the Galderma line of products, Restylane®
(Galderma) is packaged with 29G (Terumo thin wall) and
Restylane Silk® (Galderma) is packaged with 30G (Terumo thin
wall). Restylane Refyne® (Galderma) comes with a 30G (TSK
ultra-thin wall).
Changing the needles from the co-packaged and co-approved
needles is considered off-label. If needles are changed, the
product specification needs to be changed and would require
major change to the regulatory authorities (FDA). Changing
the needle size should not have any effect on the properties of
the fillers once injected. Basic rheologic parameters include
G’ (elasticity) & G’’ (viscous flow) are characteristics of the gel
formulation and crosslinking and do not change based on the
needle and syringe. Extrusion force of a given formulation will
change with the syringe & needle combination.
Global regulatory standards such as the ISO 9626 standards
provide guidelines for needle manufacturers on acceptable
ranges and specifications for any size gauge needle. Examples
of the dimensions are shown in Table 1. These provide common
standards across industries.

F. Moustafa, K. Hoverson, J.S. Dover, K.A. Arndt

Needle bluntness is a significant factor affecting pain perception.
In a RCT of 100 patents, each patient received two injections
of diclofenac sodium intramuscularly using two different
techniques. One injection was performed with fresh 21G x 38
mm needle vs using same 21G x 38 mm for both drawing up of
medication and subsequent injection. The two needle technique
resulted in lower pain perception.9 This is due to the fact that
needles start to dull after one use with maximum bluntness
occurring after 4–5 injections.10
Technique and quality of pain
While needle characteristics often affect the perception of pain
in general, technique often determines the quality of pain. High
needle velocity is correlated with sharp or pricking pain whereas
slower injection is associated with duller or burning pain. The
angle of the needle during injection is also important. Injecting at
a 90 degree angle vs 45 degrees reduces force required and the
theoretically number of nerves endings that can be transected,
thus resulting in decrease in pain11-13 Unintentional movement
of needle or wobbling increased pain perception. Using a twohanded injection technique to stabilize needle improves bevel
control and subsequent pain.14
Another way to modify pain perceived with injections is via
injection rate. In a blinded study investigating parameters
to reduce perception of pain with lidocaine injection, slow
administration was associated with the lowest pain scores, even
compared to use of buffered solutions.15 Similarly, another study
comparing variables of lidocaine injection demonstrated rapid
injection inducing more pain which may be the result of rate of
tissue distention. The same study showed that temperature of
37 degrees C is no less painful than injection at 21 degrees C.16
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Needle qualities and perception of pain
There are a number of needle qualities that influence a patients’
perception of pain with injection. One of most significant
is needle diameter. Pain increases as the outer diameter of a
needle increases.6 The reduction in diameter from 27 G to 30
G needle results in a 44% reduction in cross sectional area and
a reduction in needle circumference of 25%. This translates
to a significant decrease in perception of pain and a change
in mechanical parameters for insertion. Alam et al clinically
demonstrated a greater incidence of pain with 30-gauge needles
compared to 32-gauge needles in a randomized, split-face study
of facial injections of neurotoxin in saline. This reduction was
not a change in quality of pain; it was a reduced frequency
of reporting pain. This lends evidence to a more binary pain
response to injections.7
Needle tip geometry is thought to affect pain with injections. A
study comparing needles with 5 bevels compared with 3 bevels
on insulin pens found no significant difference when subjects
were blinded. However, subjects preferred the 5-bevel needle,
which may be related to decreased force necessary for injection
with 5-bevel needles when compared to three.8

It has been suggested that injection through a pore in skin would
decrease pain associated with injection. A recent multiethnic
skin pore study used a digital analysis based on dermoscopic
imaging and compared various pore sizes in different ethnic
groups and found that pore sizes ranged from 0.03 mm to
0.22 mm. Flament, Francois, Qiu17 Independent measurements
in 10 samples by a dermatopathologist of the diameter of
the infundibula (the upper portion of the hair follicle), which
corresponds to the visible “pore” on facial skin ranged from .10
mm – .20 mm.
Sigma Aldrich manufactures 32G needles with an OD of 0.23
mm, just above the measured ranges for pore size, suggesting
that while injecting through a pore is a nice idea, it might not be
technically feasible.
External factors to mitigate pain perception
Applying topical anesthetic creams such as Eutectic Mixture
of Local Anesthetics (EMLA) cream for 30–60 minutes can be
effective for mitigating pain prior to neurotoxin or filler injection.
A recent study demonstrated superior pain control in patients
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receiving EMLA prior to treatment compared to pre-procedure
icing.18 Special consideration should be taken when using
topical numbing agents prior to filler injections, particularly
for fine lines, as they can result in mild temporary edema and
effacement of the rhytides, making it more difficult to evaluate
during the procedure. Topical anesthesia is typically applied 30–
60 minutes prior to injection.

F. Moustafa, K. Hoverson, J.S. Dover, K.A. Arndt

3.
4.
5.
6.
7.
8.

Tactile distraction or use of a vibrational device in an attempt to
utilize the gate theory of pain to your advantage is an additional
technique to reduce pain.19-22 A recent investigation compared
the pain reduction associated with application of cold, anesthetic
cream use, and use of vibrating device. They found substantial
decrease in pain with injection of saline into forehead while
using vibrating device. This decrease was more than that seen
with use of either cold or an anesthetic cream prior to injection.22
Light tapping or pinching the skin is an alternative to a vibrating
device but be mindful of needle stick injuries when placing
hands next to the injection site.

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

Choice of fluid to dilute injectable also affects perceived pain. Use
of preservative-containing saline to dilute onabotulinumtoxinA
greatly decreases patient discomfort because of the anesthetic
properties of the preservative, benzyl alcohol.23 This has also
been demonstrated with abobotulinumtoxinA.24 Neurotoxins
can also be mixed with lidocaine prior to injection to reduce pain
and this does not exhibit and inhibitory effect on the efficacy of
botulinum toxin injection.25 Many fillers are manufactured with
lidocaine for this reason.

17.
18.
19.
20.

ASDS, ASDS 2018 Survey: Skin Cancer treatments and cosmetic procedures
are on the rise. Practical Dermatology. 2019.
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Anxiety and pain
One of the most significant factors affecting perceived pain has
nothing to do with needles or injection technique. In a study of
247 patients undergoing various dental procedures, there was
a 22% variance of intensity of pain among patients related to
anxiety and fear.26 Additional studies have correlated increased
anxiety and anticipated pain with increased perception of pain.27-29
Methods to decrease anxiety using calming techniques and/or
distractions such as “talkesthesia” can reduce pain of injections.
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Note A recent publication in Dermatologic Surgery September 2020 issue found that soft
tissue filler properties including particle size and G' can be altered by passing through
a small diameter needle. This study assessed filler properties of Korean-manufactured
monophasic and biphasic hyaluronic acid filler products. Interestingly, smaller particle
monophasic filler seemed to be less affected by these changes when passing through
a smaller diameter needle. It is important to note these findings for our reader, however
these tests were not performed on Abbvie or Galderma products. This would be an
interesting area of future research and may provide further support for avoiding altering
the co-packaged needle/filler combination.
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ABSTRACT
Background: Intradermal injections of botulinum toxin have been reported to improve sebum secretion, facial skin laxity, and facial
pores. However, the effects of Incobotulinumtoxin-A for these indications have not been reported.
Objective: To evaluate the efficacy of Incobotulinumtoxin-A for the improvement of sebum secretion, face laxity, and facial pores.
Materials and Methods: This single-center retrospective study included patients treated with Incobotulinumtoxin-A to improve facial
skin laxity, sebum secretion, and facial pores. The microdroplet injection protocol included injection points on the lateral face, anterior
medial cheek, mandibular line, depressor anguli oris points, mid-glabella area, and chin. Outcomes were measured using a Sebumeter
and three-dimensional scanner and were evaluated by facial laxity ratings and the Global Aesthetic Improvement Scale.
Results: Twenty patients were included in the analysis. Sebum secretion, mandibular length, facial pores, and facial laxity ratings were
improved at 1 week and results were sustained through 12 weeks. All outcomes showed maximum improvement after 4 weeks.
Evaluation using the Global Aesthetic Improvement Scale showed that all subjects reported at least a score of 2 (improved) after 4
weeks.
Conclusion: This study showed that intradermal injection with Incobotulinumtoxin-A could be effective for face lifting, reduced sebum
production, and improved facial pores.
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INTRODUCTION

B

otulinum toxin (BTX) has been widely applied for
various cosmetic indications, such as glabellar rhytides,
crow’s feet, eyelid wrinkles, perioral wrinkles, chin
rhytides, masseter hypertrophy, and platysmal bands, since its
first aesthetic approval by the US FDA in 2002 for the treatment
of glabella lines.1-5 Currently, BTX is one of the most popular
minimally invasive cosmetic procedures performed.6

The primary mechanism of BTX is muscle paralysis via
inhibiting the exocytosis of presynaptic acetylcholine,7 and
wrinkles related to muscular contraction can be improved by
intramuscular injection of BTX.5 More recently, intradermal
injection of BTX has been used off-label for various aesthetic
conditions, including facial skin laxity, excess sebum
production, and enlarged facial pores.8-13 These effects could be
attributed to the paralysis of arrector pili muscles or decreased
sebum production via acetylcholine inhibition.10,13,14 However,
previous studies relied on subjective evaluation and lacked
long-term clinical data. Regarding sebum production or facial
pore reduction, some studies showed conflicting results.10,15

Additionally, previous studies applied intradermal injections
of Abobotulinumtoxin-A (ABO) or Onaboulinumtoxin-A (ONA),
but no currently published study used Incobotulinumtoxin-A
(INCO) for these indications.
INCO is a highly purified and precisely manufactured BTX type A
preparation, which contains the pure 150 kDa active neurotoxin
without complexing proteins.16 Without complexing proteins,
INCO is known to have a low antigenicity compared to that of
other products of BTX type A.1,17,18 INCO is also free of other
impurities/adjuvants, such as inactive neurotoxin, flagellin,
and clostridial DNA contaminants.17 Here, we retrospectively
reviewed patients who received facial treatments with
intradermal INCO and evaluated the changes in sebum
production, face lifting, and facial pore improvement for up to
12 weeks after a single treatment session.

METHODS
Study Design and Patients
This study was a single-center, retrospective clinical study. The
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FIGURE 1. Injection protocol for Incobotulinumtoxin-A. The lateral face
(1 U per point), anterior medial cheek (0.5 U per point), mandibular line
(2 U per point), and depressor anguli oris points (1 U per point) were
injected intradermally with a fixed unit. The mid-glabella and chin area
(1 cm above the pogonion) were also injected intramuscularly and
intradermally with 5 U per sebum measuring point. The total dose of
Incobotulinumtoxin-A injection per protocol was 92 U.

patients who visited Apkoo-Jung Oracle Dermatology Center
between August and September 2019, and received facial
treatments with INCO for cosmetic purposes, including sebum
control, face lifting, and pore size improvement were reviewed.
Among these patients, those who had regular follow-ups at the
clinic three times (after 1 week, 4 weeks, and 12 weeks) after the
procedures were included. If the date of follow-up differed by
more than 3 days (after 1 week or 4 weeks) or 7 days (after 12
weeks) of the scheduled date, the results for the patient were not
included. This study was approved by the electronic Institutional
Review Board of the Korea National Institute for Bioethics Policy
(IRB no.: P01-202006-21-005).

J-Y Park, S. Cho, K. Hur, D. Lee

FIGURE 2. Measurement of mandibular length by Morpheus 3D. The
device automatically measures mandibular length as the lowest border
of soft tissue from one side of the gonion via gnathion to the opposite
side of gonion (green line). (A) baseline, (B) week 1, (C) week 4, (D)
week 12.

FIGURE 3. Quantification of facial pores. The device automatically
counted facial pores on both cheeks where incobotulinumtoxin-A was
injected. Analytic images of baseline (A), week 1 (B), week 4 (C), and
week 12 (D). Countable facial pores decreased after 1 week (number
of pores; 623, density of pores; 21.3%), 4 weeks (number of pores; 413,
density of pores; 14.1%), and 12 weeks (number of pores; 649, density
of pores; 22.5%) of injection, compared to that of the baseline (number
of pores; 906, density of pores; 31.0%). White lines; region of interest,
Blue dots; facial pores.
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Protocol of the Cosmetic Procedure
Each 100-U vial of INCO (Xeomin; Merz Pharmaceuticals GmbH,
Hessen, Germany) was diluted using 5 ml of bacteriostatic saline.
The face was cleansed with isopropyl alcohol and applied with
anesthetic cream (Lidocan cream [lidocaine 96 mg/g]; Daehan
Newpharm, Gyeonggi, South Korea) for 30 min before injection.
The lateral face, anterior medial cheek, mandibular line, and
depressor anguli oris (DAO) points were injected intradermally

FIGURE 4. Close-up photos of the patient who is the same as that in Figure 2 and 3. The baseline facial laxity rating (FLR) scale was grade 4 (A,
E). After Incobotulinumtoxin-A injection, the FLR grade was 1 after 1 week (B, F), and this was sustained through week 4 (C, G) and 12 (D, H). Both
investigator and subjective Global Aesthetic Improvement Scale were grade 4 (very much improved) throughout the follow-up period.
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Gyeonggi, South Korea).23-25 This device contained software
that automatically analyzed three-dimensional facial images,
including measurement of mandibular length and facial pores.
The mandibular length was calculated as the lowest border
of soft tissue from one side of the gonion via gnathion to the
opposite side of gonion (Figure 2). Facial pores were counted on
both cheeks, where INCO was injected (Figure 3).

with fixed predetermined doses using a 31G needle (Figure 1).
This protocol included injection points that mainly targeted
the platysma, DAO, and mentalis muscle, as well as sebaceous
glands and enlarged pores in the anterior medial cheek.The midglabella area and chin area (1 cm above pogonion) were also
injected intramuscularly and intradermally (2.5 U each) with a
total of 5 U for sebum measuring points. In total, the patient
was injected 92 U of INCO using the microdroplet technique.19,20

A facial laxity rating (FLR) scale of the lower face was evaluated
by an investigator (J.Y. Park) based on photography. The FLR
scale graded the laxity of the face from no laxity (class 0) to
severe laxity (class 9), including the upper face, middle face,
lower face, and neck.26 Additionally, the Global Aesthetic
Improvement Scale (GAIS) was scored by the investigator
(Investigator’s GAIS, IGAIS) and each patient (Subject’s GAIS,
SGAIS), which was scored as follows; 4; very much improved, 3;
much improved, 2; improved, 1; no change, 0; worsened.

Assessments of Facial Lifting, Sebum Control, and Facial Pores
The clinical outcome was evaluated at baseline and each
follow-up visit. Sebum production was measured using a
Sebumeter (SM815; Courage and Khazaka, Cologne, Germany)
on the forehead and chin as previously described,21,22 over
the same area where INCO was injected. Mandibular length
and facial pore (count and density) were evaluated using a
three-dimensional scanner (Morpheus 3D; Morpheus Co.,

TABLE 1.
Comparison of Mandibular Length, Sebum Secretion, and Facial Pores between the Baseline and After Incobotulinumtoxin-A Injection (Week 1,
Week 4, and Week 12)
Follow-up after Incobotulinumtoxin-A injection

Baseline
Sebum (Forehead, μg/cm )

121.5±37.6

Sebum (Chin, μg/cm2)

72.5±43.0

Mandibular length (mm)

241.6±21.4

2

Pore (count)
Pore (density, %)

1805.0±478.7
43.9±11.5

Week 1

p-value

99.1±37.2

<0.001

Week 4

p-value

91.8±39.7

<0.001

96.0±35.7

0.010

0.002

60.5±35.3

0.013
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<0.001
1515.4±472.1
<0.001
1371.2±443.0
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36.8±10.9
<0.001
33.3±10.2
59.7±43.6

0.001

56.5±41.6

240.2±21.4

Week 12

p-value

<0.001

240.1±20.0

0.026

<0.001

1584.8±440.1

0.002

<0.001

38.6±10.7

0.003

mean ± standard deviation

TABLE 2.
Trends in Facial Laxity Rating Scale and Global Aesthetic Improvement Scale Before and After Incobotulinumtoxin-A Injection (Week 1, Week 4,
and Week 12)
Baseline

Facial laxity rating (FLR) scale

Investigator’s Global Aesthetic Improvement Scale (GAIS)

Subjective Global Aesthetic Improvement Scale (GAIS)

Week 1

Week 4

Week 12

1

0 (0%)

3 (15%)

3 (15%)

2 (10%)

2

1 (5%)

10 (50%)

12 (60%)

6 (30%)

3

6 (30%)

5 (25%)

3 (15%)

9 (45%)

4

10 (50%)

2 (10%)

2 (10%)

2 (10%)

5

2 (10%)

0 (0%)

0 (0%)

1 (5%)

6

1 (5%)

0 (0%)

0 (0%)

0 (0%)

0 (worse)

--

0 (0%)

0 (0%)

0 (0%)

1 (no change)

--

1 (5%)

0 (0%)

0 (0%)

2 (improved)

--

4 (20%)

3 (15%)

11 (55%)

3 (much improved)

--

8 (40%)

10 (50%)

8 (40%)

4 (Very much improved)

--

7 (35%)

7 (35%)

1 (5%)

0 (worse)

--

0 (0%)

0 (0%)

0 (0%)

1 (no change)

--

1 (5%)

0 (0%)

0 (0%)

2 (improved)

--

3 (15%)

4 (20%)

11 (55%)

3 (much improved)

--

9 (45%)

9 (45%)

8 (40%)

4 (Very much improved)

--

7 (35%)

7 (35%)

1 (5%)
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Statistical Analysis
IBM SPSS version 23.0 (IBM Corp., Armonk, NY) was used for
statistical analysis. The Wilcoxon signed rank-sum test was
performed to compare the difference between the baseline and
follow-up periods. The differences in outcomes were considered
significant if P< 0.05. All continuous variables are expressed as
the mean ± standard deviation.

RESULTS
Thirty-two patients were injected with INCO using the
aforementioned protocol over the study inclusion period. A
retrospective chart was reviewed to confirm that the patients
were suitable for study inclusion. Twelve were excluded because
they did not regularly follow-up on the visiting schedule. A total
of 20 patients (18 females and 2 males) fulfilled the inclusion
criteria.The mean age was 35.7 ± 6.4 (mean ± standard deviation)
years. Sebum secretion was significantly reduced at week 1 (99.1
± 37.2 and 59.7 ± 43.6 μg/cm2, P<0.001 and = 0.001), week 4 (91.8
± 39.7 and 56.5 ± 41.6, P<0.001 and = 0.002), and week 12 (96.0
± 35.7 and 60.5 ± 35.3, P= 0.010 and = 0.013) compared to that
at baseline (121.5 ± 37.6 and 72.5 ± 43.0) for both the forehead
and chin (Table 1). In particular, at 4 weeks, sebum secretion
decreased by 24.4% on the forehead and 22.1% on the chin.
Similarly, mandibular length and facial pores (both number and
density) also showed a significant decrease after 1 week (240.2
± 21.4 mm, 1515.4 ± 472.1 count, 36.8 ± 10.9 %, P< 0.001 in each),
4 weeks (239.1 ± 20.4, 1371.2 ± 443.0, 33.3 ± 10.2, P< 0.001 in
each), and 12 weeks (240.1 ± 20.0, 1584.8 ± 440.1, 38.6 ± 10.7,
P= 0.026, 0.002, 0.003) of INCO injection compared to that at
baseline (241.6 ± 21.4, 1805.0 ± 478.7, 43.9 ± 11.5). All variables
showed the most improved results after 4 weeks.

J-Y Park, S. Cho, K. Hur, D. Lee

The concept of face lifting by BTX is to correct the imbalance
between the activity of levator and depressor muscles in the
face.27 Aging progression, along with gravity causes dominant
depressor muscle activity and a downward movement vector;
thus, this results in sagging and drooping. Although the
intradermal injection of 20–25 U/side of ONA to temporal
areas and cheek showed no significant face lifting effect,28
a more recent study showed that intradermal injection of
50 U/side ONA or 125 U/side ABO showed comparable and
significant efficacy in face lifting.15 Consistently, Petchngaovilai
retrospectively reported intradermal injections of 100–140 U
ABO to the platysma and orbicularis oculi, which led to midface
lifting in 90% of patients lasting 10 to 14 weeks.27 A split-face
trial involving 22 subjects showed that intradermal injection
of ABO to the superior portion of the frontalis, corrugator
supercilli, lateral part of the orbicularis oculi, and platysma was
associated with face lifting in 40.9% of patients after 2 weeks.8
Another split-face study found that intradermal injection of
different dilutions (50 U or 100 U/side) of ABO were similarly
effective in reducing facial laxity and wrinkles.29 However, only
subjective assessments, such as photographic comparison or
grading were performed in previous studies, without objective
quantification using validated devices. In the present study, the
degree of face lifting was evaluated by both subjective (FLR
scale) and objective measurements (mandibular length) using
a 3D scanner. Time point of peak efficacy for face lifting, sebum
secretion, and facial pores observed in this study was 4 weeks,
which is similar to that of the follow-up results from previous
BTX studies for wrinkle reduction.30
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Change in facial laxity evaluated by the FLR scale was significantly
improved after INCO injection (P< 0.001 at week 1, week 4, and
week 12) (Table 2). At baseline, there was no FLR scale grade 1
and only 1 subject (5%) had a grade 2; however, at week 4, 75%
of the subjects were grade 2 or less, with 3 (15%) having grade
1 and 12 (60%) having grade 2. Both GAIS by investigator and
patients showed at least a score of 2 (improved), except for one
patient with no change (score 1) at week 1. At week 4 and 12,
both GAIS by investigator and patients scored grade 2 or more.
FLR scale and GAIS showed the best results at week 4 (Figure
4). No adverse reaction or complication was reported during
the 12-week follow-up period after intradermal microdroplet
injection of INCO.

DISCUSSION
In this study, INCO injection improved facial laxity, sebum
secretion, and facial pore count up to 12 weeks after injection.
This is the first study with INCO to date using intradermal
microdroplet injection for these indications.

Several studies reported decreased sebum production or
improved facial pores by intradermal injection of BTX. The
mechanism of BTX effects on sebum production has not been
fully elucidated; however, sebocyte differentiation and sebum
production may be disturbed by inhibition of acetylcholine
release by BTX.14,31 Shah9 reported that intradermal injection of
BTX improved skin oiliness and facial pores in 85% of patients
(17/20), although the study was designed retrospectively and
no objective evaluation was included.9 The other two studies
examined the efficacy of BTX on forehead sebum production
by intramuscular injection of ONA11 or intradermal injection of
ABO.12 In both studies, decreased sebum production measured
by Sebumeter showed a peak after 1 month and was maintained
until approximately 2–3 months after injection.11,12 Although
intradermal injection of 50 U/side ONA or 125 U/side ABO failed to
show significant efficacy in sebum and facial pore reduction,15 a
recent split-face study showed that the intradermal BTX injectedside showed a significantly greater reduction in seborrhea at 1
month compared to that of the saline injected-side.10 However,
there was a limitation in that seborrhea was evaluated by a
4-point score rather than by objective quantification.
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Because the size of facial pores is affected by sebum output,32
the effect of intradermal BTX injection on facial pores could
be directly relaxing arrector pili muscles or indirectly reducing
sebum production.9,13,14,33 In this study, the changes in both
sebum secretion and the reduction in facial pores began from
1 week and were evident at 4 weeks. There was no tendency for
sebum reduction to precede changes in facial pores. This finding
suggests that INCO injection independently affects arrector pili
muscles and sebaceous glands.
There have been previous studies on the improvement of
facial laxity, sebum secretion, and facial pores by applying
a BTX other than INCO. When BTX was used for face lifting,
approximately 100 U of intradermal injection was required per
session.27,29 As INCO has no unnecessary proteins and other
impurities such as inactive neurotoxin, flagellin, and clostridial
DNA contaminants,17 the low antigenicity of INCO may have an
advantage in procedures requiring administration of large units
of BTX, such as face lifting.16,17,34
Moreover, the exact intradermal depth injection is very
important in this procedure. The intradermal injection can
show greater direct effects to the dermis and epidermis, and
more natural results, which affect only the superficial layer of
facial muscles. However, it is believed that intradermal injection
of BTX might be more immunogenic than an intramuscular
or subcutaneous injection because the dermis contains more
dendritic cells to facilitate antigen presentation.35 Therefore, in
terms of preventing immunogenesis, it might be prudent to
use a highly purified BTX preparation containing only the 150
kDa neurotoxin to ensure effective, durable, and well-tolerated
treatment outcomes over repeated injections.18,36
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This study has some limitations. First, this study was a singlecenter retrospective study. Second, the efficacy of INCO
was evaluated without a control group. However, this study
demonstrated the effects of INCO on face lifting, sebum control,
and facial pores up to 12 weeks after injection by using both
objective and subjective scales simultaneously.
In conclusion, this study, which showed that intradermal
microdroplet injection with INCO could be effective for reducing
sebum production, face lifting, and improvement of facial
pores. The improvements persisted up to 12 weeks after a single
injection.
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A Randomized, Double-Blind, Placebo-Controlled Study
of a Nutraceutical Supplement for Promoting Hair Growth
in Perimenopausal, Menopausal, and Postmenopausal
Women With Thinning Hair
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ABSTRACT
Hair loss is a complex and multi-factorial problem that is associated with significant psychological morbidity in women. Menopausal
women represent a significant percentage of those affected, since the menopausal hormonal transition can be a contributing factor. A
novel nutraceutical supplement has been specifically formulated with phytoactives to improve hair growth and quality in menopausal
women (Nutrafol® Women’s Balance Capsules).
The objective of this 6-month, randomized, double-blind, placebo-controlled study was to assess the safety and efficacy of this oral
supplement to promote hair growth in perimenopausal, menopausal, and postmenopausal women with self-perceived thinning. Subjects were randomized to the study supplement (n=40) or placebo (n=30). The primary endpoint was a statistically significant increase
in the number of terminal and vellus hairs based on phototrichogram analysis. Daily intake of the nutraceutical supplement resulted
in progressive and significant increase in terminal and total hair counts on days 90 (P<0.01) and 180 (P<0.01) compared to placebo.
The vellus hair counts significantly increased for the active treatment group (P<0.05) by day 180 while significantly decreasing for the
placebo group subjects. Hair shedding progressively and significantly decreased for the active group compared to placebo, culminating
in a reduction of 32.41% by day 180 (P<0.01). The study supplement was well-tolerated.
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INTRODUCTION

H

air loss occurs in women almost as frequently as
men, affecting at least 50% of women by age 50.1-5
A recent review on psychological and aesthetic
impact of age-related hair changes in women showed hair
loss to demonstrably affect a woman’s perceived age and
psychosocial wellbeing.6 Increasing with age and menopause,7
the most commonly diagnosed alopecia is female pattern
hair loss (FPHL), also known as androgenetic alopecia (AGA),
which affects an estimated 40% of women over 60.8 The
complex pathophysiology of FPHL is not yet fully elucidated,
but is now considered to be only partly related to androgens,
with growing evidence suggesting it’s multifactorial.9 Some
attribute the increase in FPHL and generalized diffuse hair loss
in postmenopausal women to normal physiological changes
of menopause and aging.7,10 Hormonal changes in menopause
include a rapid decline of ovarian estrogens and a relative
increase in androgens.7,11
Consequently, hormonal changes of menopause are associated
with decreased growth rate, percentage of hairs and time

spent in anagen, a decrease in hair diameter and change in
diameter distribution,11 as well as increased miniaturization.7,10
There are likewise age-related changes in hair diameter and
density that are independent of menopause, but occur at
approximately the same time, compounding the perception
of hair loss for middle-aged women.6,11 Hair loss and thinning
in women is polygenic and multi-factorial, with contribution
from environmental factors such as aging, stress, and
inflammation.4,6,9 Nevertheless, there is a paucity of controlled
studies assessing interventions for hair thinning in menopausal
women. Options are limited and have been developed to
address singular targets, as exemplified by androgen-inhibiting
therapies (eg, finasteride, spironolactone, etc), which are often
used off-label for women after childbearing years.6,9 So far,
results from studies on finasteride and spironolactone have
been inconsistent, showing varied efficacy in post-menopausal
women.6,9 Currently, the only FDA-approved drug for treatment
of hair loss in women is topical minoxidil, which has potential
side effects and many women find difficult to incorporate into
daily haircare routines.5,12
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A novel nutraceutical supplement has been specifically
formulated to provide a multi-targeted approach to thinning
hair in women going through the menopause transition
(NUTRAFOL® Women’s Balance, Nutraceutical Wellness Inc.,
New York, NY). The formulation features the patented Synergen
Complex Plus®, a combination of standardized botanicals
with clinically tested stress-adaptogenic, antioxidant, antiinflammatory, dihydrotestosterone (DHT)-inhibiting, and
hormone-balancing properties. These featured phytoactives
include extracts of saw palmetto, maca, astaxanthin, curcumin,
tocotrienols, and ashwagandha – all bio-optimized for enhanced
bioavailability.12
Here, we present the 6-month interim results of a 12-month,
randomized, double-blind, placebo-controlled study assessing
the safety and efficacy of this novel nutraceutical supplement
in improving growth of hairs (terminal and vellus) in
perimenopausal, menopausal, and postmenopausal women
with self-perceived thinning hair. To our knowledge, this is
a first published study on the use of supplements for hair
thinning in women going through the menopausal transition.

METHODS
Study Subjects
Study participants were healthy female subjects, 40 to 65
years old, with self-perceived thinning hair, as confirmed
by a board-certified dermatologist investigator. Subjects
were perimenopausal, menopausal or postmenopausal with
Fitzpatrick I–IV photo skin types. Perimenopausal was defined as
increased variability in menstrual cycle length and characterized
by a persistent difference of ≥7 days for consecutive cycles. Later
stages included amenorrhea for ≥60 days and/or vasomotor
symptoms present for >6 months prior to the study. Menopause
was defined as absence of menstrual bleeding for ≥12 months
or 12 months status post-hysterectomy with oophorectomy.
Enrolled subjects agreed not to substantially change their diet,
medications, exercise, hair shampooing routines, and maintain
a consistent frequency of haircut and color treatments for the
duration of the study. The study was approved by an institutional
review board and conducted in accordance with the accepted
standards for Good Clinical Practices. All participants provided
written informed consent prior to participating.

G. Ablon, S. Kogan

disease, diabetes); documented iron deficiency, bleeding/
platelet disorders, on anticoagulant/antiplatelet therapy or
>325mg aspirin daily were excluded, as well as any subjects
with a known history of malignancy (except squamous or basal
cell carcinoma). Other reasons for exclusion were presence of
other hair loss disorders as diagnosed by the investigator, as
well as active dermatoses or other health conditions which, in
the opinion of the investigator, might place the subject at greater
risk or interfere with clinical evaluations.
Test Material
The nutraceutical supplement used in this study (NUTRAFOL®
Women’s Balance Capsules, Nutraceutical Wellness Inc., New
York, NY) contains a patented Synergen Complex Plus®, a
proprietary blend of clinically tested, standardized and biooptimized phytoactive extracts, in addition to other botanicals,
vitamins, and minerals. Some of the key ingredients include
standardized extracts of curcumin, ashwagandha, saw palmetto,
maca, astaxanthin, tocotrienol-rich tocotrienol/tocopherol
complex, capsaicin and piperine, as well as hydrolyzed marine
collagen and organic kelp. Placebo capsules consisted of inert
material with same appearance. Subjects were instructed to
take a dose of four capsules of their assigned therapy with or
immediately following a meal, at approximately the same time
daily.

Procedures
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Copy
This was a 6-month randomized, double-blind, placeboPenaltiescontrolled
Applytrial with a 6-month open label extension phase.

Reasons for exclusion from study included: allergy or sensitivity
to any shampoo or conditioner; a stressful incident within
the last 6 months (eg, death in family); recent (<6 months)
initiation of hormone replacement therapy (HRT); current use of
treatments for thinning hair such as low level laser therapy (LLLT)
or minoxidil within the last 3 months; use of other medications
that are known to cause hair loss or affect hair growth within
the last 6 months (eg, spironolactone, cyproterone acetate,
finasteride, or any 5-alpha-reductase inhibitors). Subjects with
a known or self-reported history of uncontrolled disease in the
opinion of the investigator (eg, autoimmune disorders, thyroid

The first part of the study consisted of three clinic visits at
baseline, day 90, and day 180. The investigator performed
a basic physical examination at each visit, including a basic
body systems overview, vital signs, and scalp assessments. At
the initial visit, the scalp was examined by the investigator to
rule out any confounding scalp conditions. Subjects were also
queried on general lifestyle practices, including diet, stress,
alcohol, smoking, and exercise. A target area was chosen
along the frontalis bone, the anterior lateral triangle of the
scalp where the lateral and frontal hairlines meet. The location
was recorded for future assessments using triangular threepoint measurements obtained from the medial canthus, lateral
canthus, and preauricular skin pit to the hairline junction. Where
these three points met, an approximately 1 cm2 target area was
marked and monitored.
Phototrichograms were obtained of the target area during
each visit via macrophotography (Canon Power Shot G16 with
3GEN Dermlite FOTO Pro Dermoscopy DSLR lens) for hair
count analysis of terminal, vellus, and total hairs. To measure
hair shedding, subjects were instructed to wash their hair at
home 24 hours in advance of each study visit. At the time of
the visit, subjects’ hair was washed with a gentle shampoo over
a cheesecloth-covered sink to collect shed hairs, which were
counted and recorded.
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During each clinic visit, 2-dimensional standardized global
photographs (7 views) were obtained of the entire head, hair
and target region (IntelliStudio®, Canfield Scientific; Parsippany,
NJ). Two-dimensional images were used for informational
purposes and to assist in grading general hair growth and hair
quality assessments. At day 90 and day 180 visits, the blinded
investigator completed assessment of Global Hair Growth
and Global Hair Quality Improvement (texture, shine, dryness,
scalp coverage, hair brittleness, and overall appearance) from
baseline. Scoring was based on a 7-point scale with a range of
-3 = greatly worsened to +3 = significantly improved.
The Women’s Hair Loss Quality of Life Questionnaire,13 QOL
Subject Hair Satisfaction Questionnaire, and Menopause Rating
Scale Questionnaire14 self-assessments were administered at all
visits, while Self-Assessment Questionnaire, Subject Treatment
Satisfaction, and Ease of Use Questionnaire at 3 and 6 months.
Study Endpoints
The primary efficacy endpoint from phototrichogram analyses
was the change in the number of terminal, vellus, and total hairs
at day 90 and day 180. Secondary endpoints were change in
hair shedding counts, change in blinded physician global hair
assessments for hair growth and quality, and responses on
subject self-assessments.

G. Ablon, S. Kogan

All analyses were two-tailed, where applicable, with P-value of
<0.05. Analyses were performed using a commercial statistical
package (GraphPad Prism 8.4.3. San Diego, CA. Released 2020).

RESULTS
Subject Demographics and Baseline Characteristics
Seventy female subjects were enrolled and randomized to
receive active treatment (n=40) or placebo (n=30). The interim
analysis is based on 60 (33 active and 27 placebo) per protocol
population who completed the 6-month randomized phase
of the study. Subjects had an overall mean age of 55.2 (6.6
SD) years with no significant differences between groups.
Demographics and baseline characteristics are summarized in
Table 1. Most subjects were post-menopausal (58%) with about
one-half (47%) experiencing menopause symptoms, which was
comparable between active (48%) and placebo groups (44%).
The two most frequently reported menopause symptoms were
hot flashes (61%) and irregular menses (43%) (Table 2). Most
subjects reported symptom frequency as sporadic but a few
experienced symptoms as often as 4–5 times weekly. Subjects
reporting hot flashes indicated they tend to occur daily. Among
subjects receiving thyroid medication (n=14), most were
randomized to the active treatment group (n=12); however, a
sub-analysis of covariance performed on the total hair count
data determined this difference in thyroid medication had no
impact on the primary endpoint.
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Statistical Analysis
Descriptive analyses initially examined the distribution and
characteristics of variables to summarize the study population.
Continuous measures were evaluated across visits and
comparing treatment groups using parametric Analysis of
Variance (ANOVA) test. Categorical measures were evaluated
descriptively and using the non-parametric Fisher’s exact test.

TABLE 1.

counts (Figure 1) and total hair counts (Figure 2) progressively
and significantly increased on days 90 (P<0.01) and 180 (P<0.01)
compared to placebo. The increase in terminal hair counts
translated into a significant improvement of 4.3% by day 90 and
10.2% by day 180 from baseline for the active treatment group
vs a negligible change of -0.2% and 0.7%, respectively, for the
placebo group. Total hair count improvements translated into

Subject Demographics and Baseline Characteristics

Mean Age (SD), years
Age Range, years

Active
(n=33)

Placebo
(n=27)

All
(n=60)

54.6 (5.9)

55.8 (7.3)

55.2 (6.6)

43 - 64

40 - 65

40 - 65

20 (61)

20 (74)

40 (67)

Race/Ethnicity, n (%)
Caucasian
Hispanic

9 (27)

3 (11)

12 (20)

Asian

3 (9)

2 (7)

5 (8)

Pacific Islander
Hispanic/Armenian

TABLE 2.
Menopausal Status and Symptoms
Status, n (%)

Active
(n=33)

Placebo
(n=27)

All
(n=60)

Perimenopausal

8 (24)

6 (22)

14 (24)

Menopausal

8 (24)

3 (11)

11 (18)

Postmenopausal

17 (51)

18 (67)

35 (58)

1 (3)

1 (4)

2 (3)

Menopause Symptoms, n (%)

--

1 (4)

1 (2)

Hot flashes

9 (56)

8 (67)

17 (61)

Irregular menses

5 (31)

7 (58)

12 (43)

Fitzpatrick Skin Type, n (%)
I

3 (9)

3 (11)

6 (10)

Night sweats

5 (31)

4 (33)

9 (32)

II

13 (39)

10 (37)

23 (38)

Mood swings

1 (6)

4 (33)

5 (18)

III

12 (37)

9 (33)

21 (35)

Absent menses

2 (13)

--

2 (7)

10 (17)

Insomnia

1 (6)

--

1 (4)

IV

5 (15)

5 (19)
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FIGURE 1. Among subjects in the active treatment group, terminal hair
counts progressively increased on days 90 and 180.

*

G. Ablon, S. Kogan

FIGURE 3. By day 180, the mean vellus hair counts significantly
increased for the active treatment group while decreasing for the
placebo group.

**

denotes P<0.01, ***denotes P<0.01.

FIGURE 2. Among subjects in the active treatment group, total hair
counts progressively increased on days 90 and 180.

denotes P<0.05.

Secondary Endpoints
Hair shedding count progressively and significantly decreased
among active group subjects culminating in a decrease of about
one-third (-32.41%) by day 180 relative to baseline (P<0.01).
Conversely, the percentage change in shed counts initially
increased for placebo group subjects and then decreased at day
180 relative to baseline by -10.08% and did not reach statistical
significance (Table 4; Figure 4).
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Apply and significant improvement for the active group

*

denotes P<0.01, ***denotes P<0.01.

3.7% by day 90 and 9.97% by day 180 for the active treatment
group compared to -0.2% and -0.2%, respectively, for the
placebo group. The vellus hair counts significantly increased
for the active treatment group (P<0.05) by day 180 while
significantly decreasing for the placebo group subjects (Figure
3), translating into a significant percent change of 10.78% and
-3.38%, respectively. The mean target area hair counts for these
endpoints are summarized in Table 3.

compared with the placebo group at day 180 on both hair growth
and quality scales. Global hair growth improvement ratings
were recorded for 30% of active group subjects at day 90 and
for 73% at day 180, while only 11% of placebo group subjects
received global hair growth improvement ratings at day 90 and
22% at day 180. The difference in improvement ratings between
treatment groups on day 180 was significant (P<0.05; Figure 5).
Global hair quality improvement ratings were also significantly
different between active (42%) and placebo (15%) groups at day
180 (P<0.05; Figure 6).
Seventy-three percent of subjects in the active group were
satisfied (either slightly, moderately, extremely) with their
treatment at day 180. Self-Assessment questionnaire revealed
that 30% of subjects in the active group reported a 2-point

TABLE 3.
Mean Target Area Hair Counts
Group, mean (SD)

Active, n=33

Placebo, n=27

Day 0

Day 90

Day 180

Day 0

Day 90

Day 180

Terminal Hairs

68.1 (6.5)

71.0 (7.5)a

75.1 (9.1)a

69.2 (6.7)

68.9 (6.7)

69.5 (9.1)

Vellus Hairs

10.3 (2.2)

10.3 (1.9)

11.2 (1.6)b

9.3 (9.1)

9.2 (1.5)

8.6 (1.3)b

Total Hair Count

78.4 (7.4)

81.3 (8.4)

86.3 (10.2)

78.4 (7.7)

78.2 (7.6)

78.1 (7.5)

P<0.01; bP<0.01

a

a

a
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FIGURE 4. Active treatment resulted in a progressive decrease in shed
hair counts across visits, amounting to -21.6 hairs (-32.41%) by day 180
relative to baseline (P<0.01).

G. Ablon, S. Kogan

FIGURE 5. Percentage of positive investigator hair growth ratings.
By day 180, Investigator Global Hair Growth Assessments showed
a progressive and significant improvement for the active group
compared with the placebo (P<0.005).

TABLE 4.
Mean Hair Shed Counts
Group, mean (SD)

Active, n=33
Day 0

Day 90

Day 180

Active (n=33)

45.9 (40.9)

34.6 (36.1)

24.3 (14.1)a

Placebo (n=27)

40.7 (21.2)

43.2 (32.2)

32.2 (17.9)

a

P<0.05

FIGURE 6. Percentage of positive investigator hair quality ratings.
By day 180, Investigator Global Hair Quality Assessments showed
a progressive and significant improvement for the active group
compared with the placebo (P<0.05).
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(moderate) improvement for overall hair growth, hair volume
and scalp coverage at day 180 compared to none in the placebo
group. Hair Loss Quality of Life Questionnaire showed that hair
thinning affected the self-esteem of all menopausal subjects at
baseline and that by day 180, thirty-eight percent of the subjects
in the active group no longer reported this concern. The majority
of subjects in the active group responded positively to questions
regarding ease of use with 97% reporting ease of adding the
capsules to their daily routine, 94% reporting convenience of
taking the capsules once daily instead of applying a topical

FIGURE 7. Improvement in hair growth for 2 representative subjects treated with the active product. Top Row: Global photographs showing visible
clinical improvement. Bottom Row: Macrophotographs of selected target areas.
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product to the scalp once or twice daily, and 91% feeling more
comfortable taking a natural supplement. Seventy-six percent of
active-treated subjects would recommend the product.
Safety
No unanticipated adverse events were reported. Adverse events
occurred in three subjects, two in the active group (nausea,
bloating, diarrhea) and one in the placebo group (nausea,
headache).

DISCUSSION
The results of this six-month interim analyses showed that
the administration of a novel oral supplement with patented
Synergen Complex Plus® in perimenopausal, menopausal,
and postmenopausal women with thinning hair was effective
compared to placebo. Total hair counts, terminal hair counts,
vellus hair counts, and shedding all significantly improved
compared to placebo. These parameters were supported by
significant and progressive visible clinical improvement in
both hair growth and hair quality for the treatment group, as
determined by a blinded investigator.
Subjects in the placebo group showed no significant
improvements for the same hair parameters. In fact, vellus hairs
were significantly decreased among subjects in the placebo
group, which could indicate progressive change in hair during
menopausal transition, normally marked by relative androgen
dominance.7,11 It is known that androgens are converted to DHT
via 5α-reductase at the follicle, where it shortens the anagen
phase and causes miniaturization from terminal to velluslike hairs in genetically predisposed follicles.6,7 Although a
decrease in vellus hairs could also indicate the transition of
those hairs to terminal ones, the concomitant lack of increase
in terminal hairs for placebo subjects suggests otherwise.
Miniaturization of follicles and hair loss tend to be progressive
without intervention.2 These results suggest that progressive
menopausal changes in hair may be reduced or at least delayed
with intervention that specifically addresses hormonal changes
in menopause.

G. Ablon, S. Kogan

component of turmeric with known anti-inflammatory and antioxidative effects, and was demonstrated to improve endothelial
function in postmenopausal women.18 The biological and
clinical activity of these ingredients has been previously detailed
in a recent review by Farris et al.12 Moreover, these nutraceutical
grade extracts along with other ingredients make up a similar
formulation that was shown to significantly improve hair growth
and quality compared to placebo in women with thinning hair.5
The currently studied formulation contains optimized dosages
and added botanical ingredients, selected to address specific
additional targets of hair thinning in women going through and
beyond the menopausal transition. These targets include the
relative hormonal shifts that occur in menopause. Paradoxically,
most women that experience hair thinning in menopausal
years have normal levels of androgens, but experience a
decline in ovarian estrogens.11 Ultimately, the local balance
of these hormones metabolized at the follicle influences hair
growth by signaling a number of other hormones, transcription
factors, growth factors, and cytokines.11 In addition to declining
estrogen levels in relationship to androgens,11 other significant
changes which affect the hair follicle specifically through and
after menopause include: increased oxidative stress and
inflammation,19 stress-related increases in cortisol,20,21 metabolic
changes,22 and changes in nutritional status.23

key ingredient is saw palmetto, which has shown efficacy
Do Not One
Copy
and is known for its well-documented antiin hair loss,
Penaltiesandrogenic
Apply and DHT-inhibiting properties. The dosage was

While the full etiology of many types of hair loss remains
elusive, research has shown that especially in women it is multifactorial.4 Various molecular pathways and factors including
DHT, aging, oxidative damage, inflammation, hormonal
fluctuation, as well as stress mediators, play a significant role
in compromising the hair follicle.4,9 Nutraceuticals providing
multi-modal biological activity against these molecular and
environmental factors therefore offer a unique therapeutic
value. For example, standardized ashwagandha has antiinflammatory, antitumor, stress-adaptogenic, antioxidant, and
immunomodulatory activity15 and has demonstrated benefits
in women with mild to moderate symptoms of menopausal
syndrome.16 It was likewise shown to lower elevated cortisol
levels in stressed adults.17 Standardized curcumin is a major

24,25

26

optimized and increased in this formula. Maca root contains
numerous constituents, including an alkaloid lipidiline, which
exerts a positive effect on balance of endogenous sex hormones
through its activity on 17β-hydroxysteroid dehydrogenase.27
Administration of maca has been shown to significantly
improve menopausal symptoms.28 It also has adaptogenic
effects, reducing stress-induced corticosterone levels,29 and
targets DHT.30 Astaxanthin is an antioxidant 600-times more
potent than vitamin C. It possesses anti-inflammatory and
antioxidant properties, improving oxidative status overall and in
aging skin.31,32 In the current study, the daily use of this blend of
nutraceutical-grade extracts significantly increased the number
of terminal and vellus hairs in perimenopausal, menopausal,
and post-menopausal women. To our knowledge, this is the first
prospective study showing clinical efficacy of a nutraceutical
supplement in improving hair growth in women with thinning
hair in menopausal transition.
A previous study evaluating an earlier formulation for women
showed similar objective progressive improvements in hair
growth and hair quality at 3 and 6-months.5 A significant
percentage of subjects taking the supplement reported
improvements in hair parameters, such as hair growth,
thickness, and overall hair volume.5 The subjects in the current
study also reported progressive improvements based on self-
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assessment questionnaires, suggesting sustained and perhaps
even enhanced improvement may occur with continued use.
This hypothesis, along with other potential long-term benefits
of the nutraceutical, will be evaluated in the six-month openlabel extension phase of the current study scheduled to be
completed by 2020.
The supplement was well-tolerated. An overwhelming majority
of subjects taking the active product not only found it to be
more convenient to incorporate into their daily routine over
using a topical application, but also preferred taking a natural
alternative – underscoring the need for efficacious nutraceutical
formulations. Furthermore, this emphasizes the importance
of selecting tailored supplements that have clinical data
on phytoactivity, bioavailability, standardized dosing, biooptimization, and potency.12
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CONCLUSION
The results of this study demonstrate the ability of a novel
nutraceutical supplement with bio-optimized phytoactive
ingredients to safely and effectively improve hair growth and
quality in perimenopausal, menopausal, and postmenopausal
women with thinning hair. The number of total, terminal, and
vellus hair counts, and hair shedding all significantly improved
compared to placebo. Investigator global ratings for hair growth
and quality were significantly higher for subjects in the active
treatment group compared to placebo. The supplement was
found to be well-tolerated, safe, and easily incorporated into
daily routines.
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ABSTRACT
Although the relationship between psychosocial stress and skin health is commonly invoked in both the scientific and popular literature,
its underlying mechanisms are still not well understood. In this review, we provide a comprehensive update on the pathophysiology
of stress and its clinical impact on skin homeostasis. The recent characterization of a bidirectional HPA stress axis in the skin has illuminated peripheral stress pathways, with effects spanning inflammation, atopy, barrier function, dermal thinning, wound healing,
and melanogenesis. Additionally, new research into the cutaneous microbiome suggests the development of stress-induced dysbiosis
through the “gut-brain-skin” axis. These new findings help contextualize how lifestyle factors such as diet, personal care practices, and
sleep patterns may mediate and sometimes amplify the cutaneous impacts of psychological stress. We aim to clarify these clinically
important relationships and highlight areas of future study that have widespread academic, clinical, and commercial implications.
J Drugs Dermatol. 2021;20(1):62-69. doi:10.36849/JDD.2021.5608

INTRODUCTION

T

The dynamic relationship between psychosocial state
and skin health is a growing area of research and interest
in dermatology. Psychosocial stress increases levels of
cortisol,1,2 known as the “fight-or-flight” hormone, and activates
the neuroendocrine system via the hypothalamic-pituitaryadrenal (HPA) axis.3,4 Therefore, the HPA axis is commonly
referred to as the central stress axis. Stimulation of the stress
axis affects multiple organ and body systems, including the
sympathetic nervous system,3,5 immune response,6,7 cholinergic
response,8 and microbiome.9-11 Epidemiological evidence has
established that stress and emotional states can predispose and/
or exacerbate many skin conditions, including but not limited
to acne vulgaris,12-14 chronic itch,15,16 urticaria (hives),17 atopic
dermatitis,18-20 psoriasis,21-24 vitiligo,25 and alopecia areata.26,27
Furthermore, dermatologic diseases are often comorbid with
worse mental health outcomes and reduced quality of life,
suggesting a bi-directional link.28,29 Indeed, psychiatric disorders
and psychosocial stress are estimated to occur with or worsen
nearly one third of skin disorders.29

or potentiated by emotional stress. We discuss advancements

our understanding of the stress response, including the
Do Not inCopy
discovery of a fully operational, cutaneous analog of the classic
PenaltiesHPA
Apply
axis, and examine the multifactorial ways psychosocial

In this review, we provide a comprehensive update of the
evidence linking stress and skin health. Psychosocial stress is
induced by an environment of social threat that impairs the
gratification of core psychological needs, including affiliation
with others and the maintenance of social-self.30 Note that our
discussion refers only to psychosocial stress and generally
excludes other well-described stressors including chronological
aging, photoaging, and physical shear stress, unless mediated

31

stress interacts with the neuroimmune system to impact the
health and appearance of skin. Specific emphases include
inflammation and atopy, dysfunction of the skin barrier,
cutaneous infection, wound healing, melanogenesis, and the
modulatory role of the cutaneous microbiome. While stressinduced events can accumulate over various timescales, we
highlight the effects of chronic psychological stress given its
strong link to dysfunction of the HPA axes. Additionally, research
into the cutaneous microbiome suggests that stress induces
dysbiosis through the “gut-brain-skin” axis.32 These findings
provide additional insight into the effects of diet, hygiene
practices, and sleep on the mediation of stress-induced effects
in skin.
Foundations of the Cutaneous Stress Response
The central (systemic) neuro-immuno-endocrine stress axis
Psychological stress elicits an immune response mediated by
the central nervous and sympathetic adrenal systems. Cytokine
levels increase,33 activating the locus coeruleus–norepinephrine
sympathetic adrenomedullary (LC-NE/SAM) stress-response
system and the hypothalamic–pituitary–adrenal (HPA) axis.34
The LC-NE/SAM releases epinephrine and norepinephrine,34
catecholamines that innervate lymphoid organs and upregulate
the immune response.35 In times of acute stress, this increased
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adrenergic and noradrenergic activity can induce lymphocytosis,
increase immune cell proliferation, and mobilize lymphocytes to
the skin’s surface.36 In addition to amplifying the hypersensitivity
reaction, these effects sympathetically stimulate vagalmediated expression of interleukin (IL)-1 receptors,37 increasing
inflammation. Other proinflammatory factors including
angiotensin II, cytokines IL-1 and IL-6, and tumor necrosis
factor (TNF)-a are also released.6,34 Recent evidence suggests
that nerve growth factor (NGF) plays an important role in the
immunomodulation of the LC-NE/SAM response by enabling
crosstalk between neuronal, microglial, and immune cells.38,39
These pathways are key to the immunoregulation of the LC-NE/
SAM system and are further implicated in the development of
several psychiatric disorders.39
Conversely, chronic stress suppresses the inflammatory
response through negative feedback of the HPA axis onto
the LC-NE/SAM system. Corticotropin-releasing hormone
(CRH) and arginine vasopressin (AVP) are released by the
hypothalamus,40 stimulating the secretion of anti-inflammatory
proopiomelanocortin (POMC)-derived peptides including
β-endorphin3 and ɑ-melanocyte-stimulating hormone (ɑ-MSH)41
from the anterior pituitary.34 Simultaneously, adrenocorticotropic

M.D. Sun, E.A. Rieder

hormone (ACTH) is released and causes the secretion of cortisol
and prolactin from the adrenal medulla.34,42 Cortisol inhibits
the production of inflammatory cytokines IL-12, IFN-γ, and TNF
while enhancing production of anti-inflammatory cytokines
IL-4, IL-10, and IL-13.43,44 This effectively suppresses mediated
cellular immunity, mediated by Th-1, and upregulates humoral
immunity, mediated by Th-2, preventing excess inflammation.
ACTH upregulates glucocorticoid response elements (GREs)
and further increases expression of anti-inflammatory genes.45
Since cortisol and ACTH create high glucocorticoid conditions,
prolactin is acts synergistically to mitigate inflammation and
attenuate the reactivity of the HPA axis.46,47 Prolactin reduces
input to the hypothalamus,48 preserving T lymphocytes in the
blood49 instead of sending them to the skin as occurs during the
acute stress response. Indeed, high prolactin levels are positively
correlated with resiliency during times of chronic stress50 and
play a role in hippocampal stress regulation.42,51 In this way,
the chronic stress response mobilizes immune resources while
mitigating excess inflammation.52
Peripheral networks form an intracutaneous stress axis
Over the past decade, a fully operational neuroendocrine
system analogous to the HPA axis has been characterized in

FIGURE 1. The peripheral cutaneous stress axis is analogous to the central system HPA axis and participates in bidirectional signaling pathways.
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human skin. Referred to as the peripheral or cutaneous stress
axis, this system locally upregulates inflammatory cytokines,53,54
expresses a CRH/ACTH signaling system,55-58 and produces and
releases cortisol59-61 in addition to other glucocorticoids,3,4,59,62
POMCs and their derived peptides,63-65 prolactin,56 and
catecholamines.5,66 Furthermore, regulators of the CRH/ACTH
system including corticotropin-releasing factor (CRF), CRF
receptors, and components of POMC processing complexes are
differentially expressed in melanocytes and keratinocytes.31,67-69
Human models show that skin locally expresses CRH53 and
ACTH,58,65 with CRH-R1 ubiquitously found in cells of the
epidermis, dermis, and subcutis.70 In addition, skin cells also
produce opioid receptors, other steroidal products,54,58,62,71 and
important signaling neurohormones including β-endorphin,
β-lipotropic hormone (β-LPH), α-MSH, β-MSH, γ-MSH, and MC2
protein.58,70,72
The cutaneous stress axis is organized into cell type-specific
regulatory feedback loops, as described previously for the
central axis.4,61,63,73 In times of acute stress, cutaneous CRH
levels rise;70 cutaneous CRH receptors are also believed to
influence the development of contact dermatitis,26 chronic
urticaria,43 and alopecia areata.26 Furthermore, increases in
cutaneous CRH occur with increased ACTH and glucocorticoid
levels in melanocytes, fibroblasts, and hair follicle epithelia.55
Proinflammatory expression of IL-18 in keratinocytes increases
with higher ACTH and decreases with higher CRH.69,74 Therefore,
regulation of the cutaneous HPA axis is believed to also occur
through a negative feedback mechanism that regulates the local
production of signaling elements.4 The production of steroidal
products also likely under intracrine, autocrine, or paracrine
regulation.4,31,63 The cutaneous stress response can therefore be
characterized as a molecular system analogous to that of the
central stress response, increasing cortisol levels through CRH/
CRH-R1/POMC/ACTH pathways and feeding back onto itself
through interepithelial CRH and POMC activity (Figure 1).

M.D. Sun, E.A. Rieder

influence the complexity of the skin’s stress response, the nature
of its dense innervation and constant environmental exposure
plays a major role in its modulation.
Recent evidence suggests bidirectional interaction between
the central and peripheral HPA axes. Elevated endogenous
glucocorticoid levels in times of stress affects the integrity of
the stratum corneum and alters skin barrier function,62,80 which
has been shown to play a role in inflammatory dermatoses like
atopic dermatitis, chronic urticaria,78,81 and psoriasis.82 In atopic
dermatitis, the expression of both axes appears disturbed in
the disease state.78,83 The BuShenYiQi granule, an experimental
therapy for this condition, has anti-inflammatory effects
mediated through upregulation of these axes.81 Stress itself
also plays a protective role62 through mechanisms that may be
directly coordinated by communication between the peripheral
and central responses.84,85 For example, murine models show
that UVB radiation activates the local cutaneous HPA axis and
initiates a corresponding response in the central stress axis.86
UV radiation, which initially acts on the eye87 and brain,88,89 also
causes systemic effects through mechanisms separate from the
central HPA axis. Similarly, steroid products produced by the
cutaneous HPA axis may contribute to system-level elevations
in cortisol feeding back to the central response. Epithelial cells
are able to generate tissue-specific (local) responses while also
influencing the systemic stress response; the mechanisms of
this crosstalk may underly how the skin attempts to restore
homeostasis.
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Notably, the peripheral axis differs from the central axis with
regards to spatial organization. Local axes in the skin are
activated by sensory nerves that travel to the dermal surface,
instead of, or in addition to, the humoral immune response
activating the central response. The elements of the cutaneous
response are synthesized intracutaneously and are generally
proximal to each other. Recently, researchers have proposed
that an alternative ligand called Urc-1 binds CRH-R1 and
triggers the cutaneous stress response; Urc-1 is similarly
produced in the skin.4 Synthetic ligands able to mimic Urc-1
could therefore activate the cutaneous stress response while
bypassing the neuroendocrine-mediated production of POMC
and glucocorticoids,75,76 avoiding damage to the skin barrier.77
Mast cells, another type of effector cell located close to dermal
nerves, can be activated and degranulated by substance P
released from peripheral nerve fibers.43,78,79Though many factors

Impacts of the Stress Response on the Physical Appearance and
Health of Skin
Chronic dysregulation of the immune system exacerbates
inflammation and atopy
Many cells involved in the innate and adaptive immune
responses have receptors for components of the HPA stress
axis.83,90 Therefore, stress has varied and far-reaching effects
throughout the body systems. These effects can be protective or
pathologic, based on the type of stress (acute or chronic) and the
pre-existing status of the skin (normal or diseased/predisposed
to disease). In the case of acute psychosocial stress, the immune
response is upregulated. Leukocytes and other immune cells
proliferate and are redistributed,36,91,92 Th-1 proinflammatory
cytokines are upregulated,93 and the rate of lymphatic drainage
increases.94 Together, these changes amplify delayed-type
(contact) hypersensitivity reactions in the skin in response to
short-term, external exposures.83,94-97 While immune function
is enhanced in healthy skin, these effects can be misdirected
against innocuous stimuli, self-antigens, or common allergens
in the case of preexisting disease. This mechanism underlies
the dysfunctional inflammatory reaction observed in the
pathophysiology of atopic dermatitis83,98 and psoriasis.98
Chronic psychosocial stress instead affects the skin through
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dysregulation of the immune response. In contrast with
the acute stress response, mediated by endogenous
glucocorticoids and catecholamines, the chronic response
causes suppression of the immune system that mimics the
long-term effects of exogenous glucocorticoids.83,99,100 Higher
glucocorticoid concentrations downregulate Th-1 cytokines and
upregulate Th-2 cytokines, generating a Th1 to Th2 ratio that
favors inflammatory responses.83,101 IL-4 levels also increase,
supporting the upregulation and immunosuppressive functions
of circulating regulatory T cells.83,102 IL-4 promotes IgE-mediated
hypersensitivity103,104 and induces the allergic phenotype105-107 of
diseases such as atopic dermatitis108,109 and alopecia areata.110,111
The immunosuppressive effects of chronic psychological stress
are further associated with accelerated telomere shortening112
and leukocyte senescence,113 reducing the number of immune
cells able to regulate the inflammatory cascade.114,115 Social
defeat stress has separately been shown to increase cytokine
levels and upregulate the machinery needed to produce
proinflammatory TNF.114
Finally, sustained exposure to psychosocial stress reduces
the sensitivity of the immune system to glucocorticoids and
catecholamines.116-118 Over time, this can lead to resistance
and impair the response to anti-inflammatory signals needed
to maintain negative feedback.117,119 In the absence of negative
regulation, the HPA axes become hyperactive and inappropriately
high levels of inflammation occur. Dysregulation of the HPA
axes, as well as increased ACTH levels and cortisol production
characteristic of glucocorticoid resistance, are found in major
depression, anxiety, and bipolar disorders.120-124 Furthermore,
this dysregulated state is associated with exposure to longterm psychosocial stressors including less parental support,125
less animal contact,126 recent diagnosis of a child with cancer,127
interpersonal violence and PTSD,128-130 race and income,131
life-threatening and chronic illnesses,132,133 maternal trauma
early in life,134-136 and social stress and isolation.137,138 Chronic
psychological stress therefore worsens existing inflammatory
and allergic reactions and contributes to the development of
atopic disease.
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as experienced through challenges in social and romantic
relationships,145 psychological and physiological stresses in
women,146,147 lack of social support148 and closeness,148 and even
physical crowding149,150 are associated with decreases in skin
barrier function as measured by barrier repair, TEWL, epidermal
hyperplasia, and lipid levels.
Hormones produced by the stress responses can damage
lipids and proteins necessary for maintaining SC structure
and hydration.142 Additionally, stress-induced increases in
endogenous glucocorticoid levels impair epidermal growth,
differential, and lipid processes that maintain the integrity of the
SC.141,151-153 Blockage of these glucocorticoids reverses stressinduced damage and restores SC homeostasis.154-156 This mirrors
the deleterious effects of inflammation in atopic dermatitis, where
defects in ceramide production lead to atopic reactions142,157
and are also mitigated by glucocorticoid blockades.156 Topical
treatments that replenish lipids and ceramides,158-163 as well as
stress-reduction methods164-166 thought to inhibit the HPA axes
effectively treat atopic dermatitis.
Recently, the reductase 11β-hydroxysteroid dehydrogenase
(11β-HSD) has been found to play a role in glucocorticoidrelated mediation of the skin barrier. 11β-HSD1, which induces
the active form of cortisol in keratinocytes,167-169 is activated by
stress169,170 and appears to be proinflammatory. Activity of the
type 1 enzyme is associated with skin itch,171 delayed wound
healing,172 impaired skin cell proliferation,173 and TEWL174,175
in conditions of stress, as well as processes of photoaging
and chronological aging.176 In addition to its direct effects on
cortisol, 11β-HSD1 modulates steroidal effects in sebocytes
and is associated with excess sebum and acne incidence.175
As expected, blockades of 11β-HSD1 appear to correct for
excess levels of glucocorticoids177-179 and are associated
with the restoration of epidermal integrity,180 normalization
of wound healing via enhanced fibroblast activity,181,182 and
increased collagen dermal content.179,182 Similarly, stressrelieving medications (SSRIs) reverse 11β-HSD1 effects and
attenuate the HPA axis in patients with anxiety.169 Conversely,
the type-2 form of 11β-HSD downregulates the inflammatory
response and appears to enhance the development of skin
cells.183,184 Furthermore, lower levels of 11β-HSD2 are found in
patients with inflammatory bowel syndrome185 and may have
therapeutic potential in the treatment of atopic and/or immunedysregulated skin conditions.
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Stress disturbs the skin barrier and can accelerate dermal
thinning, aging, and sebum production
There is an established relationship between psychosocial
stress and decreased skin barrier function in both healthy
individuals and those with preexisting skin conditions.139-143
The skin barrier, located in the outermost stratum corneum
(SC), acts to prevent transcutaneous water loss (TEWL) and
protect the skin from the external environment. A matrix of lipid
bilayers fills the intercellular space, with lamellae comprised
of ceramides, cholesterol, and free fatty acids.144 Barrier health
is often characterized through measures of skin pH, hydration,
and sebum excretion that can significantly affect skin health.144
Previous studies show that higher levels of psychosocial stress,

Antimicrobial suppression increases susceptibility to cutaneous
infection
Psychological stress is a known risk factor for viral cutaneous
infections including herpes simplex,186,187 genital herpes,187-189
and varicella zoster.190,191 Similar findings are observed across
inflammatory dermatoses such as acne vulgaris,192-194 atopic
dermatitis,195,196 and psoriasis,197-202 where microbial colonization
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is an important part of the disease process. Chronic stress
compromises antimicrobial defenses by downregulating the
expression of epidermal antimicrobial peptides (AMPs),203-206
which normally eradicate foreign microbes and prevent bacterial
infection. In the setting of psychological stress, these peptides
cannot be delivered to SC interstices due to glucocorticoidrelated impairment of lamellar bodies needed for encapsulation
and delivery.207-211 Excess glucocorticoids also reduce lipid
synthesis and further disturb encapsulation process.212 Though
stress has been found to increase epidermal expression of
cathelin-related AMPs and beta-defensins, these impaired
delivery processes result in reduced clearance of opportunistic
bacteria such as S. aureus and S. pyogenes.213-215
Therapies that reduce physiological stress restore AMPs and
are associated with a lower likelihood of cutaneous infection.
Pharmacologic blockades of peripherally acting glucocorticoids
and the stress hormone CRH, as well as the topical administration
of physiologic lipids normalized the bioavailability of epidermal
AMPs and decreased the severity of S. pyogenes infection.203
This is consistent with other studies of psychological stressreduction techniques, where the implementation of relaxation
and visualization methods, cognitive stress management, and
biofeedback decreased the severity of skin diseases such as acne
vulgaris,216,217 atopic dermatitis,218-222 eczema,223-225 psoriasis,226-228
and chronic itch.229, 230
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necessary for the formation of epithelia at wound sites; these
cells also help repair the skin barrier after wounding.255,258,259
Treatment with beta-adrenergic antagonists and catecholamine
inhibitors alike improves these processes and restores rates of
wound healing.260 Indeed, further investigation of beta blockers
as potential targets of healing therapeutics appears warranted.
Components of melanogenesis are reduced in conditions of
stress
Chronic stress causes an increase in glucocorticoid levels that
eventually reduces the expression of HPA axis elements.261 One
of these elements is proopiomelanocortin (POMC), a precursor
of ACTH. POMC is secreted by keratinocytes and melanocytes
and stimulates the generation of melanin pigment.67 POMC
plays a role in both the systemic and peripheral HPA stress
axes, and is similarly regulated by negative feedback from
glucocorticoids and cytokines.262-264 In extended periods of stress,
the HPA axis response and therefore the components needed
for melanogenesis are downregulated.261 Psychosocial stress
has been identified as a risk factor for skin diseases involving
melanin loss, including alopecia areata and vitiligo.265-267 In
mice with vitiligo, proinflammatory cytokines produced by the
stress response seem to promote cell death in melanocytes.268
In patients with vitiligo, exposure to psychological stress creates
a significantly different cytokine signature in the blood than that
found in the blood of controls.269
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Chronic stress impairs cutaneous wound healing
Immunosuppression
caused
by
chronic
psychosocial
stress is linked to impaired wound healing.231,232 While high
glucocorticoid levels modulate excessive inflammation and
prevent further damage, they downregulate components
of the Th-1 immune response critical to early healing.79,233,234
Specifically, inflammatory cytokines and chemoattracts such
as TNF-α, IL-6, and IL-8 are affected.235-239 These components are
reduced in situations of psychosocial stress including social
isolation, marital hostility, and housing insecurity, causing
delayed cutaneous healing.6,233,240-246 Conversely, glucocorticoid
receptor blockades improve rates of wound healing in situations
of stress,247,248 as do anxiolytic medications,249 social supports,
and psychological interventions intended to reduce stress.250,251

Epinephrine, another hormone produced during the stress
response, also disrupts the healing process.252,253 In both animal
and human models, beta-adrenergic agonists delay recovery
from skin wounds such as burn and radiation wounds, while
inhibitors accelerate this response.254,255 Furthermore, this
research reveals that the skin has its own network of epinephrine
and other adrenergic substances in the corneal epithelium.256
Over time, exposure to epinephrine alters the proliferation
and travel patterns of immune cells important for cutaneous
healing.257 High epinephrine levels also hyperactivate adrenergic
receptors, interfering with the migration of keratinocytes

interactions between

Dysbiosis in the cutaneous microbiome has consistently been
linked to the pathophysiology of skin disease. For example,
C. acnes comprises over 90% of the microbiota in sebum-rich
sites, can act as a pathogen or commensal agent in acne patients
based on host metagenomics, and colonizes differentially in
areas treated with isotretinoin and lymecycline.270-273 Patients
with acne, dandruff, and seborrheic dermatitis have greater
proportions of Malassezia in their cutaneous microbiomes,274-278
while those with vitiligo demonstrate an overrepresentation of
Firmicutes in lesional skin.279 Disproportionately high S. aureus
colonization co-occurs with immune dysfunction in psoriasis,280
dysbiosis in eczema,281-283 and atopic dermatitis flares, as well as
other common dermatologic conditions.282,284-288 Interplay with
other bacterial species also plays a role, as the acne-inducing
effects of C. acne seem to be inhibited by the commonly
characterized S. epidermidis.289-291
Structural shifts in the diversity and stability of the microbiome
are important signals of cutaneous disease and may even
be therapeutic.292 Specifically, increased colonization of
commensal species appears protective against inflammatory
allergic reactions and the atopic march that characterizes
atopic dermatitis.286,293-296 S. hominis and R. mucosa, examples
of commensal bacteria, act to maintain the skin barrier and
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immunize the skin against external pathogens.297-299 These
protective effects, observed in adult and pediatric populations
alike,295,300 also suggest that the maternal microbiome plays a
role in the skin health of offspring.301
Intriguingly, early probiotics studies find that interventions
containing L. plantarum, S. hominis, and other strains help
decrease the severity and future risk of atopic dermatitis.302-305
Probiotics show promise in acne,306,307 atopic dermatitis,306,308
psoriasis, and eczema,309,310 and demonstrate efficacy in
reducing skin inflammation and increasing hair growth.32 In
vitro studies have further identified other species that show
promise for therapeutic use in acne,306 atopic dermatitis,306,308
eczema,310 and psoriasis.309,311 Additionally, antibiotic use can
predispose vitiligo312 and topical corticosteroid treatments such
as creams and baths improve symptoms of atopic dermatitis by
normalizing the skin microbiome.282,313,314 Patients with psoriasis
who receive standard-of-care treatment have measuredly lower
levels of S. aureus colonization315 and, notably, the expression
of NOD-2 and other bacterial pattern recognition receptor
proteins seem to play a role in acute and chronic cutaneous
healing.316-318 Further research into molecular mediators of the
skin microbiome may yield promising targets for improving
wound healing and inflammation.
Theories of the gut-brain-skin axis were first proposed in 1930319
and described a since-validated relationship between emotional
state and changes in gastrointestinal function, neuroendocrinemediated inflammation, and the body’s microflora.292,298,307,320,321
These factors can be contributory to skin disease and help
mechanistically explain the results of cutaneous microbiome
studies. Specifically, differences in microbiota may drive HPA
activity in settings of psychosocial stress322-330 and psychiatric
illness.331,332 Two stress-induced mechanisms may explain this
differential response: (1) glucocorticoid-associated regulation
and (2) epithelial permeability. Mice lacking commensal bacteria
display higher corticosterone and therefore hyperreactivity of
the HPA axes when exposed to stress.8,333-336 Stressful conditions
also increase barrier permeability, facilitating the translocation
of external bacterial components that trigger inflammatory
responses.337-344 In atopic dermatitis, proteins from S. aureus
are able to enter keratinocytes under conditions of stress and
dysregulate the Th-1/Th-2 response in ways that mirror the
pathology of hair follicle disease.345-349 In other skin and systemic
diseases, chronic stress sustains changes in dendritic and
T-regulatory cell activation that are associated with structural
shifts in microbiota profiles.350-352 Additionally, emerging
evidence suggests that microbial interactions exert a direct
influence on affective behaviors during times of stress and
may impact HPA axis reactivity through neurodevelopmental
processes.353,354
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mediated by impacts on lifestyle factors including diet, personal
care practices, and sleep patterns
Diet
In addition to directly inducing neuro-immuno-endocrine
effects, psychosocial stress mediates impacts on skin and hair
health through various lifestyle factors.355-360 Diet is particularly
influential given its role in dermal fibroblast aging, cutaneous
inflammation, and development of the cutaneous microbiome.
Transcriptomic studies find that upper fibroblasts acquire
proadipogenic traits as they age, a process accelerated by
high-fat diets and partially prevented by caloric restriction.361,362
In animal models, high fat diets coupled with alcohol intake
are associated with fewer collagen type I and III fibers as well
as impaired cutaneous wound repair.363 These effects may
be mediated through a reduction in adhesion proteins and
lipid mediators needed to maintain the structural integrity
of skin.364-366 Typical Western diets, high in cholesterol and fat,
caused lower ceramide levels, skin inflammation, and hair
loss and discoloration in ApoE -/- mice.367 Associated impacts
on cutaneous sebum production, pH, and hydration levels368,369
alter the environments required for microbiota survival and can
predispose dysbiosis.370
High glycemic loads caused by the ingestion of dairy, red
meat, refined carbohydrates, and sugary foods are correlated
with increases in acne severity.363,371 Insulin and insulin-like
growth factor 1 (IGF-1), known to predispose and worsen acne
vulgaris, increase in the presence of high glycemic indexes.372 In
contrast, diets low in glycemic load and high in protein improve
biochemical measures of acne.373,374 Furthermore, processed
foods commonly contain advanced glycation end products
(AGEs) which have been linked to skin inflammation and
psoriasis.375-377 In the general population, lower AGE levels are
associated with low psychological stress and health behaviors
such as avoiding sugary foods and getting adequate sleep.378
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Effects of psychosocial stress on skin and hair health are further

Nordic and Mediterranean-style diets that emphasize plantbased eating, whole grains, seafood, and minimal red meat
seem to benefit the skin. Interventions that implement this
diet improve skin microvascular function, oxygen tension, and
lipidemic profiles, and also lower sebum production.369,379,380
Broader epidemiological data associates similar eating
habits with decreased risk of developing melanoma and
malignant cutaneous tumors.381-383 Secondary metabolites
in fruit, called phenolic compounds in fruit seem to have a
wide range of benefits. Fruit-derived metabolites improve
epidermal function and attenuate the progression of skin
disease,384,385 while coffee- and green tea-derived polyphenols
improve microvascular function and skin smoothness, protect
against solar-induced pigmentation, and improve skin barrier
recovery.383,386-391 Polyphenols in fruits and vegetables similarly
improve microvascular function by reducing oxidative stress
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and upregulate antiproliferative cellular actions thought
to reduce cancer risk.392 Grape, apple, and tomato extracts
facilitate appropriate apoptosis and DNA repair processes, thus
conferring chemoprotection upon exposure to UVB rays.387,393,394
Personal care
Psychosocial stress can affect the performance of personal care
routines, which exert both beneficial and detrimental effects
on skin health. Importantly, the cutaneous microbiome can be
structurally perturbed395,396 by modern-day use of antibiotics
in over-the-counter medications, hand cleansers/sanitizers,397
toothpaste,273,398,399 hygiene items such as deodorant and foot
powder,400,401 skincare items,402,403 cosmetics,404 laundering
methods, clothing types,405-407 and even fitness routines.408-410
These products physically interact with the upper stratum
corneum, where most microflora are found.411 Cosmetics can
change microbial diversity and reduce differences between
high- and low-hydration skin,412 while cleansing products can
cause protein swelling and lipid ionization that disturbs the
acidic environment (referred to as the acid mantle) necessary
for the survival of native microbial species.396,413,414 Surfactants,
commonly found in bar soaps, deodorants, face/body washes,
and micellar cleansers indiscriminately remove intercellular
lipids and natural moisturizing factor; repeated use damages the
skin barrier and can induce xerosis and scale.402,415 Conversely,
moisturizing creams and skin-massaging devices confer “antiaging” benefits by increasing expression of decorin, fibrillin,
tropoelastin, and procollagen.416 Similar products have been
shown to improve barrier function and have therapeutic
potential.417,418
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circadian misalignment and appears to play a part in the
development of metabolic and mood syndromes.433,434 Further
investigation is warranted to see if findings in gut microbiota
are consistent with impacts on the cutaneous microbiome.

CONCLUSION
The relationship between psychological stress and the physical
appearance of skin is affected by complex interactions across the
neuroendocrine system, immune response, and microbiome.
Recently, our understanding of the classic HPA stress axis has
broadened to include a fully functional cutaneous analogue.
Evidence of a bidirectional relationship between the systemic
and local stress axes has led to the investigation of CRH-R1
and Urc-1 as promising pharmacologic targets for combating
dysfunction in the stress response. Inflammation and atopyrelated reactions, as in the cases of inflammatory dermatoses
such as atopic dermatitis, eczema, and psoriasis, are prevalent
in settings of chronic stress that cause an imbalance in Th1/
Th2 cytokine production. Here, 11β-HSD is discussed as a
novel component of inflammatory regulation directly activated
by stress and may protect against damage to the skin barrier,
acceleration of dermal thinning, and stimulation of sebocyte
production in the setting of inflammation, acne vulgaris, and
other sebocyte-related pathophysiology.
The skin’s innate microbial defenses, suppressed in times

stress, may be partially if not fully restored by topical and
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Sleep
Sleep impairment can be induced by psychosocial stress419 and
directly affects the HPA axis, skin composition, and cutaneous
microbiome. Reductions in sleep quality and quantity blunts the
cortisol response, potentiating hyperreactivity of the HPA axis
in acute stress and increasing future sensitivity.420-424 Individuals
who experience chronically poor sleep have significantly
higher levels of TEWL and lower levels of skin barrier recovery
function.425 Conversely, appropriate sleep duration has been
associated with more rapid healing of skin biopsy wounds in
adults,426 a phenomenon that may be mediated by the fewer
numbers of leukocytes, macrophages, and Langerhans cells
found in the dermis and epidermis.427 Low quality sleep in shift
workers and individuals with sleep disorders are associated
with chronic inflammation428 and cutaneous diseases such as
psoriatic arthritis, psoriasis, and skin cancer.429,430 Furthermore,
new studies in animal models suggest that known relationships
between circadian rhythm disruptions – evidenced and worsened
by poor sleep – and mood disturbances are effected through
the microbiome.431,432 Microbial metabolites, including some of
the polyphenolic derivatives and vitamins discussed previously,
help regulate host rhythms, while insufficient sleep can amplify

and catecholamines, which compromise natural wound
healing processes in the skin and may worsen scarring, can be
addressed through pharmacologic blockades of glucocorticoids
and catecholamines. Given the systemic nature of chronic
stress, these impacts likely have therapeutic implications
generalizable to extracutaneous infections. Similarly, the link
between IL-17 and the loss of melanogenesis shows promise for
treating vitiligo and depigmentation. Furthermore, significant
advancements in our understanding of the gut-skin-brain axis
have paved the way for therapies that utilize commensal bacteria
and microbial-related HPA activation. Further study is needed
to develop chrononutrition-based approaches that address the
relationship between mood and circadian dysregulation.
Finally, we consider the secondary impacts mediated by
stress-affected lifestyle factors such as diet, personal hygiene,
and sleep patterns. Diets high in fat and alcohol contribute to
dermal fibroblast aging and impaired wound healing, while
those that include whole foods and polyphenols may confer
chemo- and photoprotective benefits. Some personal care
products can disturb the acid mantle and cause TEWL, while
others may stimulate the renewal of connective tissues. Sleep
has primary effects on the HPA axis as well as secondary effects
on cutaneous repair, given its regulation of immune cells
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found in the epidermis and dermis. All of these factors have
implications for the structure of and species diversity found
within the cutaneous microbiome. As our understanding of
cutaneous disease continues to develop, both the nongenomic
and genomic effects of stress as well as the role of psychiatric
approaches, mood regulation techniques, and lifestyle
adjustments must be considered in the integrated prevention
and treatment of dermatologic conditions.
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ABSTRACT
Background: This Phase 2, open-label study evaluated the safety, efficacy, systemic exposure, and impact on quality of life (QoL) with
treatment using VP-102, a drug-device combination containing cantharidin (0.7% w/v) in subjects with molluscum contagiosum (MC).
Study Design: Pediatric subjects with MC (2–15 years of age) were eligible to enroll in this 12-week study. MC lesions were treated
topically with VP-102 every 21 days until clearance (maximum of 4 treatments). Adverse events (AEs) and QoL outcomes (using the
Children's Quality of Life Index, CDLQI) were documented at each visit. Rate of complete clearance and the percent reduction in
lesions were measured at each visit on days 21, 42, 63, and 84 (end of study [EOS] visit). A group of 17 subjects with at least 21 MC
lesions was evaluated for systemic cantharidin exposure via plasma samples obtained before the first application of VP-102, and at 2
hours, 6 hours, and 24 hours post-application.
Results: A total of 33 subjects enrolled in the study (n=17 systemic exposure group, n=16 standard group). There were an equal
number of male and female subjects. Subject mean (SD, range) age was 6.7 (3.3, 2–15) years, with a mean lesion count of 30 (26.1,
3–113). Complete lesion clearance was achieved in 48.5% of subjects, with a 90.4% reduction in lesions from baseline to the EOS visit.
Mean CDLQI score decreased from 2.6 at baseline to 0.38 at the EOS visit. AEs were mild to moderate in severity and expected due
to the pharmacodynamic action of cantharidin. There were no serious treatment-related adverse events and no study discontinuations
due to treatment. In the systemic exposure group plasma cantharidin levels were below the lower limit of quantitation (LLOQ, 2.5 ng/
mL) in 65 of 66 samples.
Conclusions: VP-102 treatment resulted in a reduction in lesion counts and improved QoL. Treated subjects had a 48.5% rate of
complete clearance of molluscum lesions. Negligible systemic cantharidin exposure was observed in the systemic exposure group.
This data demonstrates safety and efficacy of treatment with VP-102 in MC; a widespread viral infection that does not have any current
FDA-approved treatments.
Significant Finding: Treatment of subjects with MC using VP-102 resulted in negligible systemic cantharidin exposure, as well as a
reduction in lesion counts, improved QoL, and a demonstrated efficacy in clearance of new and baseline MC lesions.
Meaning: Results of this Phase 2 study demonstrate efficacy and safety outcomes in using VP-102 in MC subjects, and large randomized
clinical trials are warranted to compare topical VP-102 with a vehicle control in order to fully evaluate the use of the medication.
ClinicalTrials.gov identifier: NCT03186378
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INTRODUCTION

M

olluscum contagiosum (MC) is one of the 50 most
prevalent diseases worldwide.1 This common
cutaneous infection mainly affects children, with the
greatest incidence occurring in individuals aged 1–14 years.2,3
The MC virus is most commonly transmitted through skinto-skin contact with infected skin, contaminated objects (eg,
bath towels, toys, and clothing), autoinoculation,4 and sexual
transmission.3
MC lesions can cause pain, pruritus, may become infected, and
have been shown to negatively impact quality of life (QoL).5

One study found that in untreated immunocompetent children,
MC infections lasted an average of 13 months, and persisted in
30% of children after 18 months, and in 13% of children after 24
months.6 MC is likely to have a substantial effect on the QoL on
10% of children with the infection, and a moderate effect has
been documented in 17.3% of patients.5
Currently there are no approved treatments for MC in the United
States (US). Although a variety of topical therapies, physical
modalities, and destructive approaches are used to treat MC, no
single therapeutic approach has been shown to be consistently
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effective in large-scale clinical trials.7 While some clinicians
may choose not to treat and rely on spontaneous resolution
of lesions, there is a growing body of literature in support of
active treatment.4,7,8 In a survey of 95 pediatric dermatologists,
compounded cantharidin was identified as one of the most
frequently used approaches and 92% of respondents were
satisfied with the efficacy of this agent.9
Cantharidin is a terpenoid blistering agent secreted from many
species of blister beetles (family Meloidae, Lytta vesicatoria).
It has been used in Eastern medicine for 2000 years and has
been documented as a treatment for MC and verrucae vulgaris
in the US since the 1950s.10 Once applied, acantholysis occurs
through detachment of the desmosomes from tonofilaments,
followed by formation of a superficial blister.11
Although normally used topically, compounded cantharidin
has shown toxic effects following oral ingestion including
ulceration of the gastrointestinal and genitourinary tracts, and
electrolyte and renal function disturbance in humans (LD50 is
0.0.3–0.5 mg/kg). While systemic toxicity is not expected with
topical cantharidin, systemic exposure studies have yet to
be completed. Several small retrospective and prospective
clinical studies using compounded cantharidin formulations
have demonstrated effectiveness in subjects with MC using a
variety of application durations and dosing regimens.12-15
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subjects who had higher lesion counts (≥21 lesions). QoL was
assessed using the Children’s Dermatology Quality of Life Index
(CDLQI) to determine the impact of the disease at baseline and
after treatment with VP-102.

METHODS
Study Subjects and Treatment Procedures
The Phase 2, single-site, open-label study evaluated the
potential systemic exposure, safety, and efficacy of topical
application of VP-102 in children 2–15 years of age. The study
was registered in the US (NCT03186378). Eligible participants
with MC were enrolled. All subjects participated in the protocol
as outlined below, with a subset of subjects with 21 or more
MC lesions at baseline undergoing blood sampling for systemic
exposure (exposure group). Any subject in the exposure group
who did not complete all blood draws could continue to receive
treatment but could be replaced.The protocol and consent forms
were approved by an independent ethics committee. Assent and
written informed consent were obtained from subjects or their
parents/guardians.
VP-102 Treatment Methods
The study included a screening period of up to 14 days for an
eligibility assessment. Physical exams, medical histories, and
MC lesion counts were completed prior to treatment. Washout of any prior MC treatment agent occurred before the first
treatment application on day 1. Additional applications of VP-102
to all treatable (baseline and new) lesions were completed once
every 21 days (days 21, 42, 63) if lesions were present, for a
maximum of four applications. No more than two applicators
were permitted per subject per treatment. The subject or their
parent/guardian was instructed to wash off the study drug 24
hours after treatment, or earlier, if significant blistering or pain
occurred. The EOS assessments of complete clearance and
safety were completed on day 84 or, in the case of subjects
achieving complete clearance on or before Treatment 4, at the
same visit at which subjects exhibited complete clearance. For
subjects with complete clearance prior to Treatment 4, no further
visits were required.
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There are caveats to consider when using cantharidin.
Changes in concentration can occur with compounded
formulations when exposed to air. Raw cantharidin and its
formulations differ based on the source of the active ingredient,
formulation components, or methods used by the pharmacy
compounding the drug. The formulation is commonly applied
using rudimentary tools (eg, cotton-tipped wooden swabs
or toothpicks), which can lead to unintended side effects,
treating of unaffected skin, and cross-contamination.16 These
inconsistencies in source material, formulations, and methods
of application, along with the lack of large-scale randomized
controlled trials, result in a lack of robust evidence in support of
cantharidin as a treatment for MC.16
Herein we report the results of an open-label Phase 2 clinical
study utilizing VP-102, a proprietary, drug-device combination
product containing a topical formulation of 0.7% (w/v)
cantharidin administered with a single-use applicator device for
the treatment of MC in pediatric subjects. The standardized drug
formulation and precision applicator combination of VP-102,
with an established application duration and dosing schedule,
were designed to overcome the limitations of compounded
cantharidin formulation and application concerns.
Pharmacokinetic testing of blood samples was completed
to evaluate the systemic exposure of cantharidin in pediatric

Subjects in the exposure group were required to have ≥21
lesions, and at least 3 subjects were required to be between 2
and 5 years of age. MC lesions were treated in all anatomical
areas at the discretion of the investigator in the interest of
subject safety.
Systemic Exposure Methods (Exposure Group)
Blood was collected prior to the first application of VP-102
on day 1 and then at 2 (± 30 min), 6 (± 1 hr), and 24 (± 3 hrs)
hours thereafter, for a total of 4 blood samples (2 mL each). No
samples were collected at other treatment visits. The presence
of cantharidin in plasma was determined by a GLP-compliant
independent laboratory (Pacific BioLabs, Hercules, CA) using
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a validated gas chromatography/mass spectrometry analytical
method. The unit of analysis was ng/mL, with an analysis
sensitivity lower limit of quantitation (LLOQ) of 2.5 ng/mL of
cantharidin in plasma.
Assessments
The primary objective was to assess the systemic absorption of
cantharidin via plasma testing over a 24-hour exposure period
after a single topical application of VP-102 to subjects with at
least 21 MC lesions as outlined above. The secondary objectives
included safety of VP-102, as well as measures of efficacy, and
QoL prior to and throughout treatment.
Efficacy was assessed by the proportion of VP-102-treated
subjects achieving complete clearance of all treatable MC
lesions (baseline and new) on EOS/Day 84. Additional efficacy
endpoints included the proportion of subjects achieving total
clearance at days 21, 42, and 63, and percent reduction of MC
lesions from baseline to each time point. Lesion counts were
performed by a study investigator prior to each treatment
application and at EOS.
The impact of VP-102 treatment on QoL was evaluated using
the CDLQI completed by the subject, parent, or caregiver at
baseline, and on visit days 21, 42, 63, and the EOS visit (day 84).
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history, and study drug exposure are summarized using
descriptive statistics for continuous variables and frequencies
and percentages of discrete variables. Adverse event data for
the safety population are listed individually and the incidence of
AEs is summarized using frequency counts. Analyses included
all subjects that entered the study (intent to treat, or ITT group).

RESULTS
A total of 33 subjects were enrolled at a single site in the US, 16
in the VP-102 standard population group and 17 in the exposure
group. Baseline demographics including age (median 5 years;
range, 2–15), gender, race distribution, and body mass index
were similar in both groups (Table 1). Subjects in the standard
group had a median of 13.5 lesions (range, 3–21) and a median
duration of 33 days since clinical diagnosis. Participants in the
exposure group had a median lesion count of 35 (range, 25–113)
and median duration of 61 days since clinical diagnosis. A total
of 97% (32/33) of subjects completed the study; one subject in
the exposure group was lost to follow-up after the first treatment
visit and was replaced. This subject had blood drawn prior to
application and at the 2-hour post-application collection.
Systemic Exposure Results
Plasma drug levels of cantharidin were below the LLOQ in 65
of 66 samples at all timepoints in the exposure group. One
subject (2-year-old white male, weight 13.4 kg, with 32 treated
lesions) had a single cantharidin result above the LLOQ with a
reading of 3.4 ng/mL at the 2-hour post-application blood draw.
Readings from the 6- and 24-hour samples in this subject were
below the LLOQ. The subject did not experience any systemic
AEs indicative of cantharidin absorption.
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Safety and tolerability were assessed by determination of
adverse events (AEs) and through parent/guardian reporting
on the appearance of the skin, the presence of erythema, and/
or blistering within 24 hours after each drug application via the
Patient Evaluation of Response to Investigational Treatment
(PERIT) form. Local skin reactions (LSRs) were only reported as
AEs if they were outside of the expected response to treatment
with cantharidin in the opinion of the investigator. Treatmentemergent AEs (TEAEs) were defined as AEs that occurred at or
after the first treatment application.
Investigational Agent
This study introduced the first clinical use of VP-102; a drugdevice combination with a topical solution packaged in a
single-use applicator. The active pharmaceutical ingredient of
VP-102 is a controlled, highly pure, standardized, viscous topical
solution containing 0.7% (w/v) cantharidin manufactured under
Good Manufacturing Practices. The film-forming solution also
contains gentian violet (a surgical dye to facilitate physician
recognition of treated vs untreated lesions) and denatonium
benzoate (a bittering agent included to deter potential oral
ingestion of the drug). Upon applying the solution via the
applicator, the solution dries leaving a thin film that is then
washed off up to 24 hours later.
Statistical Methods
Subject disposition, baseline characteristics, MC medical

Efficacy
The percentage of subjects with complete clearance for the ITT
population (all subjects that started the study) was 9.1% on day
21, 27.3% on day 42, 39.4% on day 63, and 48.5% on day 84/EOS
visit (Figure 1). At day 84/EOS, MC lesion counts had decreased
by a mean of 90.4% for the ITT population (Figure 2).
Safety Evaluations
No subjects in either group experienced a severe or serious
TEAE or exhibited symptoms indicative of cantharidin
absorption. There were no discontinuations due to TEAEs (Table
2A). The three most commonly reported AEs for both groups
were pain (19 subjects, 57.6%), cough (6 subjects, 18.2%), and
headache (5 subjects, 15.2%). Only pain was considered related
to treatment. The PERIT indicated that 93.9% (31/33) of subjects
experienced blistering after the first treatment (Day 1). AEs at
the application site not expected by the investigators were all
mild to moderate in severity (Table 2B). No excessive blistering
beyond investigator expectation at or beyond the application
site was reported.
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FIGURE 1. Percentage of VP-102-treated subjects (N=33) achieving
complete clearance of MC lesions at each time point.
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TABLE 1.
Baseline Demographics and MC Characteristics of Each Subject
Group
Exposure
Group*
(N = 17)

Standard
Group
(N = 16)

Overall
(N = 33)

6.6 (3.5)

6.8 (3.2)

6.7 (3.3)

Demographics
Age – years
Mean (SD)
Median

5.0

6.0

5.0

Range

2–15

3–12

2–15

7 (41.2)

8 (50.0)

15 (45.5)

10 (58.8)

8 (50.0)

18 (54.5)

16 (94.1)

14 (87.5)

30 (90.9)

1 (5.9)

2 (12.5)

3 (9.1)

119.6 (19.1)

123.7 (19.9)

121.6 (19.3)

Gender – no. (%)
Female
Male

EOS = end of study visit

Race or ethnic group – no. (%)

FIGURE 2. Percentage change in MC lesions from baseline at each time
point.

White
Black or African American
Physical Characteristics
Height (cm)
Mean (SD)
Median

116.8

122.5

118.1

Range

89–169

95–161

89–169

Weight (kg)
Mean (SD)

EOS = end of study visit

Treatment Emergent Adverse Events Reported During or After the First
Application of VP-102 (safety population). Characteristics of Each Subject Group
Exposure
Group
(N=17)*

Standard
Group
(N=16)

Overall
(N = 33)

53

35

88

Subjects with at least one – No. (%)
TEAE related to study drug

26.7 (13.4)

25.2

22.7

Range

12–79

14–49

12–79

17.1 (3.5)

17.0 (1.6)

17.0 (2.7)

13 (76.5)

8 (50.0)

21 (63.6)

Mean (SD)
Median

15.7

16.9

16.6

Range

14-28

14-19

14-28

Baseline Disease Characteristics
Time since clinical diagnosis (days)
Mean (SD)

93.8 (102.8)

90.2 (133.0)

92.0 (116.5)

Median

61.0

33.0

36.0

Range

0–326

0–423

0–423

6.3 (3.4)

6.4 (3.3)

6.3 (3.3)

Serious TEAE

0 (0.0)

0 (0.0)

0 (0.0)

Age at diagnosis – years

TEAE leading to discontinuation

0 (0.0)

0 (0.0)

0 (0.0)

Mean (SD)

12 (70.6)

8 (50.0)

20 (60.6)

Local skin reaction TEAE

TEAEs reported in 2 or more subjects in any treatment group – No. (%)

Median

5.0

6.0

5.0

Range

2–15

2–12

2–15

6 (37.5)

13 (39.4)

Previous treatment for molluscum – no. (%)

Pain**

11 (64.7)

8 (50.0)

19 (57.6)

Cough

3 (17.6)

3 (18.8)

6 (18.2)

Yes
Previous treatment with

7 (41.2)

Scar

3 (17.6)

1 (6.3)

4 (12.1)

Headache

2 (11.8)

3 (18.8)

5 (15.2)

Cantharidin

3 (17.6)

1 (6.3)

4 (12.1)

5 (29.4)

6 (37.5)

11 (33.3)

30.0 (26.1)

Rhinorrhea

2 (11.8)

1 (6.3)

3 (9.1)

Any other agent

Diarrhea

1 (5.9)

1 (6.3)

2 (6.1)

Baseline lesion count

Oropharyngeal pain

1 (5.9)

2 (12.5)

3 (9.1)

Mean (SD)

47.4 (25.7)

11.6 (6.3)

4 (12.1)

Median

35.0

13.5

25.0

Range

25–113

3–21

3–113

Vomiting

1 (5.9)

3 (18.8)

As per the protocol, subjects in the exposure population were required to have
21 or more molluscum lesions present at baseline
**
Considered related to treatment by the investigator
***
Popped blisters. Application site vesicles were an expected adverse event and
were not tracked in this study, unless unexpected reactions occurred.
*

27.2 (10.9)

21.4

BMI (kg/m2)

TABLE 2A.

Number of TEAEs reported

26.3 (15.7)

Median
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SD=Standard deviation.
*
As per the protocol, subjects in the exposure group were required to have 21
or more molluscum lesions present at baseline.
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TABLE 2B.
Treatment Emergent Adverse Events Reported During or After the First Application of VP-102 (safety population). Characteristics of Each Subject Group
Exposure Treatment (N=17)*

Standard Treatment (N=16)

Mild

Moderate

Severe

Mild

Moderate

Severe

Mild

Moderate

Severe

Application Site Pain

10 (58.8)

0 (0.0)

0 (0.0)

8 (50.0)

0 (0.0)

0 (0.0)

18 (54.5)

0 (0.0)

0 (0.0)

Application Site Scar

2 (11.8)

1 (5.9)

0 (0.0)

1 (6.3)

0 (0.0)

0 (0.0)

3 (9.1)

1 (3.0)

0 (0.0)

1 (5.9)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (3.0)

0 (0.0)

0 (0.0)

1 (5.9)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

Local Skin Reactions by Severity – No (%)

Application Site Vesicles

*

Application Site Burning Sensation

Overall (N=33)

Popped blisters. Application site vesicles were an expected adverse event and were not tracked in this study, unless unexpected reactions occurred.

*

Quality of Life
For all subjects the composite CDQLI score decreased from 2.58
at baseline (mild effect on QoL) to 0.38 (no effect on QoL) at the
EOS/day 84 visit.

DISCUSSION
This study represents the first clinical evaluation of VP-102, a
propriety drug-device combination product containing 0.7%
cantharidin (w/v), for the topical treatment of MC. While there
are no approved treatments for this common skin infection in
the US, compounded cantharidin has been used to treat MC
and warts for more than 60 years.17 There are several limitations
to the use of cantharidin for treatment of MC. Cantharidin’s
access is limited due to restriction mandated by federal law,
thus requiring physicians to obtain it outside the US or through
compounding pharmacies. In addition, there are no data to
support an optimized formulation or dosing regimen. Finally,
the application and treatment schedule vary by practitioner, are
inconsistent in previous studies, and the safety and efficacy of
its use in MC has not been proven in large trials.16

CONCLUSION
In conclusion, the results of this Phase 2 study suggest that
large randomized clinical trials are warranted to compare topical
VP-102 with a vehicle control in a diverse population of subjects
with MC in order to fully evaluate the safety and efficacy of VP102.
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Systemic exposure to cantharidin was negligible in this pediatric
patient population, as evidenced by 65/66 plasma samples
being below the LLOQ. These findings and the incidence of
AEs support the safety of VP-102 to treat MC in the pediatric
population. Complete clearance of MC lesions was observed
in 48.5% of all VP-102-treated subjects and VP-102 treatment
reduced the number of lesions by an average of 90.4% at the
EOS/day 84 visit compared to baseline. On the CDLQI, subjects
showed an improvement in QoL from a mild effect of disease at
baseline to no effect at the end of the study.
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ABSTRACT
Introduction: The spread of the new severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has instigated a fervent race
of the medical community to identify its manifestations, the patients at risk, and optimal disease management. While the COVID-19
illness is largely associated with respiratory consequences, there is increased reporting of other organ-specific disease sequelae that
include the skin.
Objective: To identify, describe, and classify the main skin manifestations of COVID-19 and associated protocols for management.
Methods: Forty-five patients from three clinical centers in North and South America with positive COVID-19 PCR and/or serology
presenting cutaneous manifestations were included in this retrospective chart review. Medical history, biopsies, dermoscopy, laboratory
findings, clinical photography, and disease management were documented.
Results: Seven main types of cutaneous manifestations were identified: exanthema/molbilliform, urticaria, papular/pustular/vesicular,
petechiae/purpura, livedo reticularis, chilblains, and alopecia. Histopathogical analysis from skin biopsies and/or dermoscopy highlighted
an inflammatory or vascular pathophysiology depending on the type of manifestation. While the first three types of COVID-19 skin
manifestations preceded or coincided with other symptoms such as anosmia, fever, chills, chilblains, and livedo were found in later
disease stages. All cases had a positive resolution with appropriate treatment.
Conclusions: Cutaneous symptoms are part of the COVID-19 disease spectrum. Early identification, diagnosis, and management
through a multidisciplinary approach can facilitate safe disease resolution for patients.
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INTRODUCTION

T

he novel coronavirus disease (COVID-19) emerged in
late 2019 in China, spread globally, and was declared
a pandemic by the World Health Organization (WHO)
in March 2020. It is a zoonotic illness originating in bats and
caused by a single-stranded RNA virus known as 2 severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-2
is primarily transmitted between people through respiratory
droplets and contact routes, which is why social distancing and
personal protective equipment is recommended to decrease
the infectivity.1 The mean incubation period is 5.2 days and 95%
of patients develop symptoms up to 12.5 days after exposure.2,3
Patients infected with COVID-19 can present fever, fatigue, dry
cough, breathing difficulties, myalgias, sore throat, anosmia,
neurologic and gastrointestinal disturbances, such as diarrhea,
or be completely asymptomatic.4-7 The most severe cases

develop dyspnea, with or without hypoxemia, a week after the
onset of symptoms and deteriorate to acute respiratory distress
syndrome (ARDS), disseminated intravascular coagulation,
septic shock, and metabolic acidosis. Patients most susceptible
to negative outcomes are the elderly and those with
comorbidities such as hypertension, obesity, diabetes, and
renal failure.8 There have been some reports that increased
COVID-19 viral load, viral dissemination, and severity of lung
involvement is androgen-dependent rendering males more
vulnerable to the disease but this has yet to be proven.9,10
Laboratory findings of COVID-19 infection include leukopenia,
thrombocytopenia, elevated interleukin-6 (IL-6) levels, and
increased D-dimer levels that increase the risk of venous
thromboembolism.11 Aberrant release of proinflammatory
cytokines resulting in cytokine storm syndrome is suggested
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to be the underlying pathophysiology in the development of
severe disease.12
Diagnosis of COVID-19 relies on physical examination,
oximetry screening, chest X-rays, and CT scans but laboratory
tests provide the definitive diagnosis. RT–PCR-based viral RNA
detection is sensitive and can rapidly and effectively confirm
early SARS-CoV2 infection.13 Virus-specific antibody testing
can also be helpful for the diagnosis of suspected patients with
negative RT–PCR results. Chest X-rays or CT scans can also
aid diagnosis: pulmonary radiologic indicators of COVID-19
are changes in the outer zone of the lungs, multiple groundglass opacity, pulmonary consolidation, and seldomly pleural
effusion.14
Cutaneous manifestations of COVID-19 such as urticaria,
erythematous, petechial rashes and varicella-like cysts have
been already reported in a plethora of recent publications.15-19
In one study up to 20% of COVID-19 patients hospitalized in
intensive care were shown to have skin symptoms, though
their association with the virus was not verified;19 thus far,
the estimated prevalence of such symptoms ranges from
0.2%–20.4%.4,20-23 We here report the seven main types of
cutaneous manifestations from forty-five patients in three
clinical sites in North and South America. The classification can
aid dermatologists and other medical specialties to accurately
recognize cutaneous symptoms of COVID-19 in a timely manner
when screening patients in person or through telemedicine on
these manifestations.7,24
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All patients had COVID-19 infection confirmed by RT-PCR and
antibody-test. Aside from cutaneous lesions, the most common
symptoms amongst patients were fever, anosmia, headache,
and diarrhea; 44% (n=20) had no symptoms. Average time until
resolution of symptoms was 9.2 days (Supplemental Table 1).
Seven types of cutaneous manifestations were observed:
exanthematous/molbilliform, urticaria, maculopapular/pustular,
petechiae, livedo reticularis, chilblains, and telogen effluvium.
These were not mutually exclusive, as more than one type could
present within the same patient.
Exanthematous/molbilliform: Five patients (11%) presented exanthematous/molbilliform rash, characterized by monomorphic
papulo-vesicular lesions (Figure 1A). These most commonly
were found on the trunk, face, hands, and feet. Pruritis was present in three patients and the symptoms appeared 2–3 days prior
to the appearance of other systemic symptoms such as fever.
Histological analysis showed dilation of the superficial dermal
plexus and a mild lymphocytic perivascular infiltrate without
vasculitis (Figure 1B).

FIGURE 1. (A) Exanthema in 34-year old male patient (patient number
1). (B) Histology of exanthematous rash revealing dilated blood
vessels surrounded by discrete perivascular lymphocytic infiltrate and
neutrophils (heamatoxylin-eosin/Bars=100 mm).
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METHODS
Between 26 March and 16 June 2020, we investigated the
epidemiologic and clinical features of cutaneous manifestations
in forty-five patients that tested positive for COVID-19. The data
were collected prospectively by experienced dermatologists
from two dermatologic clinical in Sao Paolo, Brazil (Almeida
Dermatology and Arruda Dermatology) and one from New York
City, NY, USA (Sadick Dermatology). Patient demographics,
dermatologic symptoms, COVID-19 history and symptoms,
and past medical history was obtained from all patients. Skin
biopsies, CT scans, and blood tests were conducted in patients
as deemed appropriate. Since the intent of the prospective
study was to obtain information for educational purposes and
healthcare delivery, no Institutional Board Review approval (IRB)
was required as it was determined to not meet the definition
of Human Subjects Research. Written informed consent was
obtained from all patients or their caregivers.

RESULTS
Forty-five patients with cutaneous manifestations who had not
started treatment with any new drug in the 15 days preceding
lesion onset were referred to the clinic. The average patient age
was 37.2±19 (range, 1–68), 55.6% were male, and the majority
had comorbidities (atopic dermatitis n=34; cardiac/circulatory
conditions n=5, diabetes n=5, asthma n=3, and alopecia n=11).

Urticaria/Erythema: Nine patients (20%) presented urticaria.
Generalized and partially confluent wheals surrounded by mild
erythema were present in the face, trunk, and extremities (Figure 2A). Moderate to severe pruritus often coexisted. Urticaria
was either the only symptom or preceded the onset of systemic
symptoms by 24–48 hours. Histological analysis revealed an interface dermatitis with lymphocytic vasculitis of the superficial
plexus, characterized by foci of red cells extravasation (Figure 2B).

FIGURE 2. (A) Urticaria in 38-year-old female patient (patient number 24;
Table 1). (B) Biopsy showed extremely dilated vessels were observed
in the dermis with intense perivascular lymphocytic and neutrophils
infiltrate with a partial compromise of the vascular wall (heamatoxylineosin/Bars=100 mm).
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FIGURE 3. (A) Papular/pustular rash in 41-year-old male patient
(patient number 39; Table 1). (B) The biopsy of affected skin showed
superficial and deep perivascular dermatitis with cuffs of lymphocytes
surrounding blood vessels in a vasculitic pattern along with occasional
infiltrating eosinophils and neutophils (heamatoxylin-eosin/Bars=40
mm).

FIGURE 4. (A) Petechia in 68-year-old male (patient 36; Table 1) (B)
The biopsy of affected skin showed interstitial edema in the papillary
dermis and superficial vascular plexus. Blood vessels were dilated
with perivascular lymphocytic infiltrate affecting the vessel wall
associated with erythrocytes, leukocytes and eosinophils, therefore
featuring a small vessel lymphocytic vasculitis (heamatoxylin-eosin/
Bars=100 mm).
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FIGURE 5. (A) Alopecia in 31-year-old male patient (patient 19; Table
1). (B) The biopsy of affected skin showed dilation and congestion
of superficial vascular plexus without compromising the vessel wall
with perivascular lymphocytic infiltrate and reduced in number of hair
follicles with discrete proliferation of fibroblasts and thin collagen
fibers forming parallel bundles in the isthmus of some follicles
(heamatoxylin-eosin/Bars=100 mm). (C) Dermoscopy of affected area
showed decreased hair density with presence of empty follicles.

FIGURE 6. (A) Livedo reticularis in 52-year-old female patient (patient
30; Table 1). (B) Histopathological examination showed dilated blood
vessels, with little or none inflammation. (heamatoxylin-eosin/Bars=100
mm).
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7. (A) Chilblain in 25-year-old male patient (patient 13; Table 1).
Papular/Pustular: Twenty-three patients (51%) presented papular or pustular eruptions. This widespread papular/pustular
eruption characterized by vesicobullous or pustular lesions and
indurated pigmented nodules, appeared concomitantly or a few
days after the onset of other symptoms (Figure 3A). Histopathology of pustular lesions showed lymphocytic infiltrate around
dilated blood vessels with eosinophils, without damage of the
vessel wall (Figure 3B).
Petechiae/Vasculitis: Six patients (13%) presented petechiae.
These petechial rashes had purpuric lesions up to 2 mm, or
areas of vasculitis with or without fever (Figure 4A). In our group
of patients, this manifestation was associated with more severe
cases of the disease that also presented laboratory abnormalities
(high D-dimer, C-reactive protein). Histopathology of this type
of lesion was characterized by dense lymphocytic infiltrate with
vascular damage of the superficial plexus (Figure 4B).
Livedo Reticularis: Two (4%) patients showed livedo reticularis
(Figure 5A). Both cases presented later in the disease course and
were accompanied by abnormal laboratory values including
elevated levels of D-dimer, and clinical symptoms such as fever
and difficulty breathing. Histological analysis from biopsies
showed ectasia of blood vessels of small and medium caliber,
with little or no inflammation (Figure 5B).

(B) The biopsy of affected skin showed vesicular spongiotic dermatitis
with keratinocyte necrosis associated with a superficial perivascular
lymphocytic infiltrate in the toe injury fragment (heamatoxylin-eosin/
Bars=100 mm).

Chilblains: Seven patients (15.6%) had chilblains predominantly
appearing in the toes (Figure 6A). Chilblains were the only
clinical symptom in the majority of the patients. Histopathology
of the affected area showed vesicular spongiotic dermatitis with
keratinocyte necrosis, of a dyshidrotic pattern, associated with a
superficial perivascular lymphocytic infiltrate (Figure 6B).
Telogen Effluvium: Ten patients (22.2%) presented telogen
effluvium (Figure 7A) a few days following the onset of systemic
symptoms. This was diagnosed with pull test, trichoscopy, and
scalp biopsy (Figure 7B). Histological analysis showed edema
and dilation of the superficial vascular plexus and absence of
inflammation (Figure 7C).
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Treatment of cutaneous lesions was done in the context of
a multidisciplinary approach with other specialties, taking
into account patient comorbidities and the presence of other
systemic symptoms. The general treatment algorithm included
a course of antihistamines and topical steroids for cases
with pruritus and erythema. Macrolide-type antibiotics such
as azithromycin were introduced in cases with laboratory
alterations, and/or one or more clinical symptom according
to the general practice recommendations for COVID-19
management.25-29 In the presence of signs vasculitis in
clinical and/or dermatoscopic signs of purpura, petechia, and
subsequent ulceration, laboratory tests including a partial
thromboplastin time (PTT), activated partial thromboplastin
time (aPTT), lactate dehydrogenase, ferritin, C-reactive protein,
antiphospholipid, lupus anticoagulant, and D-dimer were
conducted. In cases with elevated markers such as D-dimer, oral
steroids were introduced with caution to mininmize the risk of
aggravating pruritus, severe exanthematous rash/urticaria, and
angioedema. Moreover, the introduction of oral steroids should
be weighed against other systemic symptoms as it has been
noted that steroid-dependent immunosuppression increases
viral shedding.30

DISCUSSION
SARS CoV-2 mainly causes respiratory symptoms, but like any
other virus can have a series of cutaneous manifestations. Since
the emergence of reports regarding COVID-19-related cutaneous
manifestations, dermatologists have been hypervigilant in
identifying skin lesions suggestive of COVID-19 infection and
prompting patients to get tested by RT-PCR and/or antibody
testing. As such, in this report, we studied forty-five patients
positive for COVID-19 who were referred to our clinics and
followed them from COVID-19 diagnosis to treatment/disease
resolution. We identified seven main types of COVID-19associated cutaneous manifestations that appeared in different
times in the course of the disease and were associated with
different disease severity. Our findings corroborate with reports
from other authors regarding the main types of COVID-19related lesions.22,31-33
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indicators of more severe disease whereas the chilblains were
observed in mild cases. Telogen effluvium presented suddenly
in patients that had other cutaneous symptoms. Four of the ten
patients with telogen effluvium had pre-existing hair disorders
(alopecia areata, androgenetic alopecia).
The pathophysiology of the COVID-19 cutaneous manifestations
has not been elucidated. While urticaria/exanthema/papularpustular lesions are hypothesized to have an inflammatory
etiology, it is unclear where this is a secondary consequence
of SARS- CoV-2 infection, a post viral immunological reaction
or a primary infection of the skin due to the presence of viral
nucleotides. There have been reports of COVID-2 binding ACE2
receptors in the skin vessels, as well as in the basal layer of
the skin but we did not detect any viral particles during our
histopathological analysis.34 Livedoid/petechiae and chilblaintype lesions are thought to have a vascular pathogenesis due
to direct viral replication in the vascular endothelium or occur
secondary to the induction of autoimmunity, a concomitant
cytokine storm and release of C5b-9, C4d, and MASP2, leading
to microvasculature thrombosis in the skin.35 Telogen effluvium
is known to occur in response to viral infections,36,37 and while
the exact etiology is unclear, we hypothesize that in our cases
the cause was hypoxia and localized follicular vasoconstriction.
In the past few months, a remarkable amount of progress

been achieved by the dermatological community with the
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collective goal of identifying dermatological symptoms related
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COVID-19 and their management, particularly in patients with

Exanthematous rashes, urticaria, and papular/pustular eruptions
presented early in the disease or before the onset of any other
clinical sign. The duration of these symptoms was relatively
short-lived and managed well with a combination of topical
steroids/antihistamine and azithromycin.
Livedo reticularis, petechiae, chilblains, and telogen effluvium
were also observed. Most often than not, these latter symptoms
appeared after the onset of fever, fatigue, and other COVID19-related systemic symptoms and were associated with
abnormal laboratory values (lymphopenia) in mild/moderate
cases. None of our cases had a severe hypercoagulable state
leading to disseminated intravascular coagulation (DIC) with
acral ischemia and dry gangrene. The livedoid type lesions were

inflammatory dermatoses or those on immunosuppressants.38,39
As of now, whether individuals of specific genetic background,
are more or less at risk is not known, and only through large
number of cases and retrospective epidemiological studies will
we be able to disseminate the ‘’who’’ and ‘’why’’ and ‘’how’’
someone manifests cutaneous or other COVID-19 symptoms. Of
note, we did not see in our cases male predominance presenting
cutaneous manifestations, or any particular dermatologic
comorbidity specifically correlated with a particular type of
cutaneous eruption.

CONCLUSION
In conclusion, our report adds to the body of evidence that
COVID-19 cutaneous presentations can be highly variable and can
precede other symptoms and/or manifest in mild/asymptomatic
cases. Thus, they could be the only clue to the diagnosis and
thereby crucial to be recognized promptly by dermatologists to
avoid community propagation of COVID-19. Rashes and lesions
could be the seasonal flu, an allergic reaction, herpes-zoster or
simplex, dengue, drug hypersensitivity, or COVID-19; heightened
awareness of the most common forms of COVID-19 cutaneous
lesions, and their prognosis/management is something that not
only dermatologists, but the medical community needs in order
to ensure the optimal clinical outcomes for our patients.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

80
Journal of Drugs in Dermatology
January 2021 • Volume 20 • Issue 1

DISCLOSURES
The authors declare no conflict of interest. The authors received
no funding for this work.

G. Almeida, S. Arruda, E. Marques, et al

29.
30.

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.

Liu J, Liao X, Qian S, et al. Community transmission of severe acute
respiratory syndrome coronavirus 2, Shenzhen, China, 2020. Emerg Infect
Dis. 2020;26(6).
Hui DS, E IA, Madani TA, et al. The continuing 2019-nCoV epidemic threat
of novel coronaviruses to global health - the latest 2019 novel coronavirus
outbreak in Wuhan, China. Int J Infect Dis. 2020;91:264-266.
Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with
pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-733.
Guan WJ, Ni ZY, Hu Y, et al. Clinical characteristics of coronavirus disease
2019 in China. N Engl J Med. 2020;382(18):1708-1720.
Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized
patients with 2019 novel coronavirus-infected pneumonia in Wuhan, China.
JAMA. 2020.
Yu X, Yang R. COVID-19 transmission through asymptomatic carriers is a
challenge to containment. Influenza Other Respir Viruses. 2020;14(4):474475.
Zhang J, Wu S, Xu L. Asymptomatic carriers of COVID-19 as a concern for
disease prevention and control: more testing, more follow-up. Biosci Trends.
2020.
Richardson S, Hirsch JS, Narasimhan M, et al. Presenting characteristics,
comorbidities, and outcomes among 5700 patients hospitalized with
COVID-19 in the New York City area. JAMA. 2020.
Wadman M. Sex hormones signal why virus hits men harder. Science.
2020;368(6495):1038-1039.
Wambier CG, Vano-Galvan S, McCoy J, et al. Androgenetic alopecia present
in the majority of hospitalized COVID-19 patients - the "Gabrin sign". J Am
Acad Dermatol. 2020.
Clerkin KJ, Fried JA, Raikhelkar J, et al. COVID-19 and Cardiovascular
disease. Circulation. 2020;141(20):1648-1655.
Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cytokine storm
syndromes and immunosuppression. Lancet. 2020;395(10229):1033-1034.
Zou L, Ruan F, Huang M, et al. SARS-CoV-2 viral load in upper respiratory
specimens of infected patients. N Engl J Med. 2020;382(12):1177-1179.
Lyu P, Liu X, Zhang R, Shi L, Gao J. The performance of chest CT in evaluating
the clinical severity of COVID-19 pneumonia: identifying critical cases based
on CT characteristics. Invest Radiol. 2020.
Henry D, Ackerman M, Sancelme E, Finon A, Esteve E. Urticarial eruption in
COVID-19 infection. J Eur Acad Dermatol Venereol. 2020.
Joob B, Wiwanitkit V. COVID-19 can present with a rash and be mistaken for
dengue. J Am Acad Dermatol. 2020;82(5):e177.
Manalo IF, Smith MK, Cheeley J, Jacobs R. A dermatologic manifestation of
COVID-19: Transient livedo reticularis. J Am Acad Dermatol. 2020.
Najarian DJ. Morbilliform exanthem associated with COVID-19. JAAD Case
Rep. 2020.
Recalcati S. Cutaneous manifestations in COVID-19: A first perspective.
J Eur Acad Dermatol Venereol. 2020.
Guarneri C, Venanzi Rullo E, Gallizzi R, et al. Diversity of clinical appearance
of cutaneous manifestations in the course of COVID-19. J Eur Acad Dermatol
Venereol. 2020.
Recalcati S. Cutaneous manifestations in COVID-19: A first perspective.
J Eur Acad Dermatol Venereol. 2020;34(5):e212-e213.
Rubio-Muniz CA, Puerta-Pena M, Falkenhain-Lopez D, et al. The broad
spectrum of dermatological manifestations in COVID-19. Clinical and
histopathological features learned from a series of 34 cases. J Eur Acad
Dermatol Venereol. 2020.
Tammaro A, Adebanjo GAR, Parisella FR, Pezzuto A, Rello J. Cutaneous
manifestations in COVID-19: the experiences of Barcelona and Rome. J Eur
Acad Dermatol Venereol. 2020.
Yu X, Yang R. COVID-19 transmission through asymptomatic carriers is a
challenge to containment. Influenza Other Respir Viruses. 2020.
Bleyzac N, Goutelle S, Bourguignon L, Tod M. Azithromycin for COVID-19:
More than just an antimicrobial? Clin Drug Investig. 2020.
Damle B, Vourvahis M, Wang E, Leaney J, Corrigan B. Clinical pharmacology
perspectives on the antiviral activity of azithromycin and use in COVID-19.
Clin Pharmacol Ther. 2020.
Gbinigie K, Frie K. Should azithromycin be used to treat COVID-19? A rapid
review. BJGP Open. 2020;4(2).
Hughes JH, Sweeney K, Ahadieh S, Ouellet D. Predictions of systemic,

31.
32.
33.
34.
35.
36.
37.
38.
39.

intracellular, and lung concentrations of azithromycin with different dosing
regimens used in COVID-19 clinical trials. CPT Pharmacometrics Syst
Pharmacol. 2020.
Pani A, Lauriola M, Romandini A, Scaglione F. Macrolides and viral infections:
focus on azithromycin in COVID-19 pathology. Int J Antimicrob Agents.
2020:106053.
Russell CD, Millar JE, Baillie JK. Clinical evidence does not support corticosteroid treatment for 2019-nCoV lung injury. Lancet. 2020;395(10223):473475.
Gisondi P, Piaserico S, Conti A, Naldi L. Dermatologists and SARS-CoV-2: The
impact of the pandemic on daily practice. J Eur Acad Dermatol Venereol.
2020.
Matar S, Oules B, Sohier P, et al. Cutaneous manifestations in SARS-CoV-2
infection (COVID-19): a French experience and a systematic review of the
literature. J Eur Acad Dermatol Venereol. 2020.
Zhao Q, Fang X, Pang Z, Zhang B, Liu H, Zhang F. COVID-19 and cutaneous
manifestations: A systematic review. J Eur Acad Dermatol Venereol. 2020.
Li MY, Li L, Zhang Y, Wang XS. Expression of the SARS-CoV-2 cell receptor
gene ACE2 in a wide variety of human tissues. Infect Dis Poverty.
2020;9(1):45.
Mahmudpour M, Roozbeh J, Keshavarz M, Farrokhi S, Nabipour I. COVID-19
cytokine storm: The anger of inflammation. Cytokine. 2020;133:155151.
Phillips TG, Slomiany WP, Allison R. Hair loss: Common causes and
treatment. Am Fam Physician. 2017;96(6):371-378.
Veraldi S, Vaira F, Raia DD, Barbareschi M. Telogen effluvium as first clinical
presentation of dengue. G Ital Dermatol Venereol. 2017;152(2):184-185.
Di Lernia V. Antipsoriatic treatments during COVID-19 outbreak. Dermatol
Ther. 2020:e13345.
Torres T, Puig L. Managing cutaneous immune-mediated diseases during the
COVID-19 pandemic. Am J Clin Dermatol. 2020.

AUTHOR CORRESPONDENCE
Neil Sadick MD
E-mail:................……...........nssderm@sadickdermatology.com

Do Not Copy
Penalties Apply

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

81
Journal of Drugs in Dermatology
January 2021 • Volume 20 • Issue 1

G. Almeida, S. Arruda, E. Marques, et al

SUPPLEMENTAL TABLE 1.

Supplemental Table 1: Patients baseline demographics and disease characteristics (n: 40).

Patients Baseline Demographics and Disease Characteristics (n: 40)
Pt
N

Age

Gender

Comorbidities

Symptoms

1

34

M

AD
Asthma
Obesity
SAH

2

48

M

3

12

F

4

43

Cutaneous Pattern

Complementary
Exam

None

Exanthematous rash/morbiliform: chest, abdomen, arms,
hands, fingers
25-50% total body

AD

Anosmia on the 3th day and
diarrhea on 5th day

AD

Fever for 2 days, diarrhea for 5
days and pruritus

M

AD

Sore throat and anosmia for 4
days
Fever 2th day
Pruritus

Treatment

Outcomes

SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 8 days

Exanthematous rash/morbiliform: chest, abdomen, arms
with pruritus
25-50% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 5 days

Exanthematous rash/morbiliform: chest, abdomen,
flexural areas
25-50% total body

SatO2 100-94%
Low fibrinogen
High troponin
High CPK

Exanthematous rash: lower legs
<25% total body

Chest CT: ground
glass opacities

Oral antihistamine
Oral azithromycin

Resolution after 6 days

Oral antihistamine
Oral azithromycin

Resolution after 10 days

Oral azithromycin

Resolution after 10 days

Resolution after 8 days

SatO2 100-94%
None

Erythematous rash papular/ pustular/vesicular: genital first
and hands 5 days later
<25% total body

SatO2 100-94%

5

31

M

Vitiligo
AGA

6

34

M

AD
AGA

None

Erythematous rash papular/ pustular/vesicular: axillary
area, arms, chest associated with follicular pattern on the
hair and intense pruritus
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin

7

46

F

AD

None

Erythematous rash papular/ pustular/vesicular: face with
pruritus
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 15 days

8

43

F

AD

None

Erythematous rash papular/ pustular/vesicular: face,
abdomen, back and arms
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin
Oral corticosteroid

Resolution after 6 days

9

3

M

AD

None

Erythematous rash papular/ pustular/vesicular: buttocks
with 3 days of pruritus
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 10 days

10

16

F

AD

Fever for 2 days

Pt
11
N

12

65
Age

59

M
Gender

M

AD
Comorbidities

AGA

Diarrhea
for 2 days
Symptoms

Fever and dry cough for 7 days
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Erythematous rash papular/ pustular/vesicular: arms
<25% total body

Erythematous rash papular/ pustular/vesicular: arms,
hands,
fingers
and feet
Cutaneous
Pattern
<25% total body

Erythematous rash papular/ pustular/vesicular rash thorax
and scalp
<25% total body

Chest CT: ground
glass opacities

Oral antihistamine
Oral azithromycin

Resolution after 10 days

SatO2 100-94%

Complementary
SatO2
100-94%
Exam
Leukocytosis
Neutrophilia
Thrombocytopenia
High PT
High D-dimer
Low fibrinogen
High CRP

Oral antihistamine
Oral Treatment
azithromycin
Oral corticosteroid

Oral antihistamine
Oral azithromycin

Resolution after 10 days
Outcomes

Resolution after 7 days after
our protocol and 18 days
total

Chest CT: ground
glass opacities
SatO2 100-94%
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Pseudo chilblain: ear, feet and toes
Follicular rash in hair
25-50% total body

Neutropenia
High PT
Low fibrinogen
Normal D-dimer
Normal chest CT

Oral antihistamine
Oral azithromycin
Topic corticosteroid

Resolution after 7 days

SatO2 100-94%
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Fever for 1 day, diarrhea, fatigue
and dry cough for 5 days

Erythematous rash papular/ pustular/vesicular rash hair,
beard and trunk
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin
Topic corticosteroid
and ketoconazole
shampoo

15

25

F

AD
AGA

Fever, diarrhea and headache for
2 days, fadigue and dry cough
for 3 days

Erythematous rash papular/ pustular/vesicular rash: hair
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin

16
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Fever for 2 days

Erythematous rash
Telogen effluvium: hair
<25% total body

SatO2 100-94%

Oral antihistamine
Oral azithromycin
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F
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Fever for 1day

Erythematous rash
Telogen effluvium: hair
<25% total body

SatO2 100-94%
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Oral azithromycin

Resolution after 7 days
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Resolution after 10 days
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uvium: hair, beard
<25% total body
Erythematous rash
Telogen effluvium: hair, beard and perioral
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High D-dimer
SatO2 100-94%
Neutrophilia
High PT
SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 12 days

Resolution after 7 days

Resolution after 5 days

Resolution after 8 days

13

25

M

AGA

|

Previous Page

None

Contents

|

vascular rash
Pseudo chilblain: ear, feet and toes
Follicular rash in hair
25-50% total body

Zoom In

|

Zoom Out

|

Normal D-dimer

Search Issue

14

25

M

AD
AGA

Fever for 1 day, diarrhea, fatigue
and dry cough for 5 days

Erythematous rash papular/ pustular/vesicular rash hair,
beard and trunk
<25% total body

15

25

F

AD
AGA

Fever, diarrhea and headache for
2 days, fadigue and dry cough
for 3 days

Erythematous rash papular/ pustular/vesicular rash: hair
<25% total body

16
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M

AD

Normal chest CT
SatO2 100-94%
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AD

Fever for 1day
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Comorbidities
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F
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M
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SatO2 100-94%

Oral antihistamine
Oral azithromycin

SatO2 100-94%

Oral antihistamine
Oral azithromycin

SatO2 100-94%

Oral antihistamine
Oral azithromycin

Resolution after 7 days

Oral antihistamine
Oral azithromycin
Treatment

Resolution after 10 days

Resolution after 12 days

Resolution after 7 days

Erythematous rash
Telogen effluvium: hair
<25% total body

High D-dimer

Resolution after 5 days

Telogen effl
uvium: hair, beard
Cutaneous Pattern
<25% total body

Complementary
SatO2 100-94%
Exam

None
None

Erythematous rash
Exanthematous rash/morbiliform: chest, abdomen, arms,
Telogen effluvium: hair, beard and perioral
hands, fingers
<25% total body
25-50% total body

Neutrophilia
High PT
SatO2 100-94%
SatO2 100-94%

Oral
Oralantihistamine
antihistamine
Oral
Oralazithromycin
azithromycin

Resolution after 8 days
Resolution after 8 days

Anosmia on the 3th day and
diarrheaNone
on 5th day

Exanthematous
rash/morbiliform:
chest, abdomen, arms
Telogen effluvium:
hair
with
pruritus
Papular/
pustular/ vesicular: neck
25-50%
total
body
<25% total body

Thrombocytopenia
Low fibrinogen
SatO2
100-94%

Oral antihistamine
Oralazithromycin
antihistamine
Oral

Resolution
Resolutionafter
after5 5days
days

Oral antihistamine
Oral
Oralazithromycin
antihistamine
Treatment

Resolution after 6 days
Resolution
after 7 days
Outcomes

Oral antihistamine
Oral antihistamine
Oral azithromycin

Resolution after 12 days
Resolution after 10 days

Fever for 2 days, diarrhea for 5
days and pruritus
Symptoms
None

Exanthematous rash/morbiliform: chest, abdomen,
flexural
Telogenareas
effluvium: hair
25-50%
totalPattern
body
Cutaneous
Erythematous
papular/pustular/vesicular: face and neck

<25% total body
Sore throat and anosmia for 4
None
days
Fever 2th day
Pruritus

Fever, headache and dry cough
for 5 days
None

Fever for 1 day,
Nonediarrhea for 2
days

Urticarial rash blanching and angioedema
Papular/pustular/vesicular
Follicular erythematous
rash
Telogen effluvium: hair
Exanthematous
rash: lower
legs
<25%total
totalbody
body
<25%
Urticarial rash blanching: face, chest, abdomen, back,
arms on the first episode
Urticarial vascular non blanching: legs;
Papular/pustular/vesicular:
and toes; genital first
Erythematous
rash papular/ fingers
pustular/vesicular:
Erythematous
rash
and
hands 5 days
later
Telogen
hair; on the second episode
<25%
totaleffluvium:
body
>50% total body
Erythematous rash papular/ pustular/vesicular: axillary
Urticarial
blanching:
arms,
abdomen,
back
area,
arms,rash
chest
associated
withhands,
follicular
pattern on
theand
legsand intense pruritus
hair
>50%total
totalbody
body
<25%

Urticarial rash blanching: face, neck, arms, hands,
Fever for 2 days, sore throat for 3 Erythematous rash papular/ pustular/vesicular: face with
abdomen, legs and feet
None
pruritus
days and anosmia for 7 days
25-50%
total
body
<25%
total
body
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Telogen effluvium: hair

Oral antihistamine
Oral azithromycin
Topic corticosteroid

None

27 weeks pregnant evolution
with pneumonia
None

None

Erythematous rash papular/ pustular/vesicular: face,
abdomen, back and arms
<25% total body

Urticarial rash blanching: neck arms and legs
Erythematous
rash papular/ pustular/vesicular: buttocks
<25% total body
with 3 days of pruritus
<25% total body
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Erythematous
rash papular/
arms
Urticarial vascular
rash nonpustular/vesicular:
blanching with angioedema:
<25%
face, total
chest,body
abdomen, back, genital, buttocks, arms, hands,

fingers, legs, foot and toes
>50% total body

Erythematous rash papular/ pustular/vesicular: arms,
hands, fingers and feet
Urticarial vascular rash non blanching: abdomen left side,
<25% total body
legs and feet unilateral
<25% total body

Outcomes

SatO2 100-94%
SatO2 100-94%
Complementary
SatO2Exam
100-94%
Low fibrinogen
High troponin
High D-dimer
High CPK

SatO2 100-94%
Chest CT: ground
glass opacities
High ESP
SatO2 100-94%
High CRP
Neutrophilia
SatO2 100-94%
SatO2 100-94%

High CRP
SatO2 100-94%

Oral antihistamine
Oral azithromycin

Oral antihistamine
Oralazithromycin
antihistamine
Oral

Resolution after 7 days,
recurrence after 1 month
with
no other
symptoms
Resolution
after
10 days and
recovered after 5 days

Resolutionafter
after810
days
Resolution
days

SatO2 100-94%
Leukocitosis
SatO2 100-94%
SatO2 100-94%

Oral antihistamine
Oral antihistamine
Oral azithromycin

High D-dimer
High100-94%
ferritin
SatO2
High fibrinogen
High CRP

Oral antihistamine
Oral azithromycin
Oral corticosteroid
Oral antihistamine
Oral azithromycin
Oral antihistamine
Oral azithromycin

Chest CT: ground
SatO2 100-94%
glass opacities
SatO2 100-94%
Chest CT: ground
glass opacities
Leukocitosis
SatO2 100-94%
SatO2 100-94%

Low potassium
SatO2 100-94%
Low calcium
Low magnesium

Oral antihistamine
Oralazithromycin
antihistamine
Oral
Oral azithromycin

Oral antihistamine
Oral azithromycin
Oral antihistamine
Oral corticosteroid
Oral azithromycin

Resolution
after
days
Resolution
after
1510
days

Resolution after 6 days

Resolution after 10 days
Resolution after 10 days

Resolution
after 10with
days
Complicated
angioedema and after
treatment, resolution after 9
days
Resolution after 10 days

Resolution after 7 days

SatO2 100-94%
29

36

F

AD

None

30
Pt
N

52
Age

F
Gender

Asthma
Comorbidities

Dyspnoea
Symptoms

31

66

F

AD

Fever and dyspnoea for 2 days in
the beginning. After 8 days,
diarrhea for 5 days complicated
with acute diverticulitis

Urticarial vascular rash non blanching: arms, chest,
abdomen, back, buttocks, legs and feet
>50% total body

Erythematous rash papular/ pustular/vesicular: chest,
hands and fingers
Livedo reticularis
Cutaneous
Patternrash: back
<25% total body

Livedo reticularis rash: legs
<25% total body

SatO2 100-94%

High D-dimer
Chest
CT: normal
Complementary
Exam
SatO2 100-94%

Leukocitosis
High gamaGT
High PT
High CRP
High D-dimer
Dengue serology
negative

Oral antihistamine
Oral azithromycin

Resolution after 5 days

Oral antihistamine
Oral azithromycin
OralTreatment
corticosteroid
Topic corticosteroid

Resolution after 8 days
Outcomes

None

Resolution after 8 days

Chest CT: ground
glass opacities
SatO2 100-94%
32

33

10

17

M

F

AD

AD

None

Vascular rash
Pseudo chilblain: toes with pruritus
<25% total body

None

Vascular rash
Pseudo chilblain: toes
<25% total body

SatO2 100-94%

SatO2 100-94%

SatO2 100-94%
High PT
High CRP
Neutrophilia
Thrombocytopenia

Oral antihistamine
Oral azithromycin

Resolution after 7 days

Oral antihistamine
Oral azithromycin

Resolution after 15 days

SatO2 100-94%
34

1

F

AD

None

Vascular rash
Pseudo chilblain: fingers
<25% total body

35

62

M

SAH
Obesity

None

Vascular rash Pseudo chilblain: toes
<25% total body

SAH

Diarrhea for 2 days and
persistent intense pruritus

36

68

M

Vascular rash
Petechiae: back, legs,
25-50% total body

Leukocitosis
Lymphopenia
Neutrophilia
Syphilis negative
SatO2 100-94%

Oral azithromycin

Oral azithromycin

Oral azithromycin

Resolution after 5 days
Resolution after 11 days

Resolution after 12 days
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Vascular rash
Pseudo chilblain: fingers
<25% total (n:
body40)
Characteristics
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AD
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Pt
35
N

62
Age

M
Gender

SAH
Comorbidities
Obesity

None
Symptoms

1
36

34
68

M
M

AD
Asthma
SAH
Obesity
SAH

Diarrhea None
for 2 days and
persistent intense pruritus

2

48

M

37

91

F

Patients Baseline Demographics and Disease

3

38
4

12

49
43

F

M
M

AD
SAH
Obesity
DM
Alzheimer
AD

AD
Vascular benign
brainAD
tumor

Anosmia on the 3th day and
diarrhea on 5th day

None
Fever for 2 days, diarrhea for 5
days and pruritus

Fever
for 2 days,
diarrheafor
and4
Sore throat
and anosmia
headache
for 5 days
days
Fever 2th day
Pruritus

Vascular rash Pseudo chilblain: toes
Cutaneous
Pattern
<25%
total body
Exanthematous rash/morbiliform: chest, abdomen, arms,
Vascular rash
hands, fingers
Petechiae:
back, legs,
25-50% total body
25-50% total body
Exanthematous rash/morbiliform: chest, abdomen, arms
with pruritus
Vascular
rashbody
25-50% total
Petechiae: face, ear, sacral and leg
<25%
total body rash/morbiliform: chest, abdomen,
Exanthematous
flexural areas
25-50% total body

Erythematous rash papular/ pustular/vesicular: elbow with
pruritus
Vascular rash Petechiae/pseudo chilblain: arms, hands,
legs,
feet, toes rash: lower legs
Exanthematous
Telogen
effluvium:
hair
<25% total
body
25-50% total body

SatO2 100-94%

Complementary
SatO2 100-94%
Exam

Leukocitosis
Lymphopenia
Neutrophilia
SatO2
100-94%
Syphilis negative
SatO2 100-94%
SatO2 100-94%
High D-dimer

SatO2 100-94%
SatO2 100-94%
Neutrophilia
High ESR
Low fibrinogen
Low IL-6
High
troponin
High
AST
High CPK
High ALT
Chest CT: ground
Normal Chest CT
glass opacities

Oral azithromycin

Oral azithromycin
Treatment

Oral antihistamine
Oral azithromycin
azithromycin
Oral

Oral antihistamine
Oral azithromycin

Oral antihistamine
Oral azithromycin
Oral antihistamine
Oral azithromycin

Oral antihistamine
Oral antihistamine
azithromycin
Oral
Oral azithromycin

SatO2 100-94%
SatO2 100-94%
Vitiligo
AGA
AD
Comorbidities

5
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39
N
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Age
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34

M

AD
AGA
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7

46
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AD
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Anosmia on the 1th day

40

49

M

M
Gender
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Diarrhea
for 2 days
Symptoms
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9

3

M

AD

None
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F
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Headache and fatigue
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11

43
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F
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Fever for 2 days

M

AD

One day of diarrhea, fadigue and
dry cough for 3 days

M

AD

Diarrhea for 2 days

M

Obesity

Fever, headache for 3 days, dry
cough for 5 days

Erythematous rash papular/ pustular/vesicular: genital first
and hands 5 days
Erythematous
rashlater
papular/ pustular/vesicular and
<25% total
body
Vascular
rash
Cutaneous
Pattern areas, elbow, hands, fingers, feet
Petechiae: flexural
Erythematous
rash papular/ pustular/vesicular: axillary
25-50%
total body
area, arms, chest associated with follicular pattern on the
hair and intense pruritus
<25% total body
Erythematous rash papular/ pustular/vesicular: arms and
hands
Erythematous rash papular/ pustular/vesicular: face with
Vascular
pruritus rash
Petechiae:
<25% total face,
bodyneck, chest, abdomen, back, arms, hands,
fingers, legs, feet, toes
Telogen effluvium: hair
Erythematous rash papular/ pustular/vesicular: face,
abdomen, back and arms
>50% total body
<25% total body
Erythematous rash papular/ pustular/vesicular: buttocks
with 3 days of pruritus
<25% total body
Urticaria on 50% of the body (extremities and trunk)
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Erythematous rash papular/ pustular/vesicular: arms
<25% total body
Papular/ pustular/vesicular: face, arms and legs
<25% total body
Erythematous rash papular/ pustular/vesicular: arms,
hands, fingers and feet
<25% total body

Exanthema on the trunk

SatO2
High100-94%
CRP

Complementary
Exam
SatO2 100-94%
SatO2 100-94%
High CRP
High ESR

Negative serology
Syphilis,
Dengue
SatO2 100-94%
virus, Varicella
Zoster virus,
Herpes simplex
virus
SatO2 100-94%
SatO2 100-94%
SatO2 100-94%
SatO2 100-94%
Chest CT: ground
glass opacities
SatO2 100-94%
SatO2 100-94%

SatO2 100-94%
Leukocitosis
High gamaGT
High PT
High CRP
High D-dimer
Dengue serology
negative

Oral azithromycin
Oral antihistamine
OralTreatment
azithromycin
Oral antihistamine
Oral azithromycin

Oral antihistamine
Oral antihistamine
azithromycin
Oral

Oral azithromycin
Oral antihistamine
Oral azithromycin
Oral corticosteroid
Oral antihistamine
Oral azithromycin
Oral antihistamine
for 14 days
Oral antihistamine
Oral
Oral antihistamine
azithromycin
Oral azithromycin
Topic corticosteroid
and ketoconazole
Oral shampoo
antihistamine
Oral azithromycin
Oral corticosteroid

Oral azithromycin

Resolution after 5 days
Resolution after 11 days
Outcomes

Resolution after
after 12
8 days
Resolution
days

Resolution after 5 days

Resolution after 9 days
Resolution after 6 days

Resolution after 12 days
New episode of
Erythematous rash
Papular/Pustular/vesicular
Resolution
after 10with
days
after the recover
residual neuropathy
peripheral on the leg

Resolution after 10 days

Resolution
after 10 days
Outcomes
Resolution after 8 days

Resolution after 15 days

Resolution after 18 days

Resolution after 6 days

Resolution after 10 days

Resolution after 10 days
Resolution after 10 days

Resolution after 12 days
Resolution after 10 days

Resolution after 10 days

Chest CT: ground
glass opacities
SatO2 100-94%
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Diabetes
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Vascular rash Petechiae/pseudo chilblain: toes
<25% total body

High PT
High CRP
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Thrombocytopenia

Oral antihistamine
Oral azithromycin
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Oral antihistamine
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Hypertension
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Papular/ pustular/vesicular: arms, hands, feet and trunk
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N: number of patients; AD: atopic dermatitis; SAH: systemic arterial hypertension; CPK: creatine phosphokinase; CT: computer tomography; SC: subcutaneous; AGA: androgenetic alopecia; PT: prothrombin time; CRP: c-reactive protein;
AA: alopecia areata; ESP: erythrosedimentation pale; Gama GT: gama glutamic transferase; DM: diabetes mellitus. Drug doses: oral antihistamine (desloratadine) 5mg for 14-60 days, azithromycin (500 mg/5 days), oral corticosteroid
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ABSTRACT
Atopic dermatitis (AD) has been shown to have an increasing incidence in Asia, congruous with the trends observed worldwide. The
severity of the condition has been associated with challenges in disease control. Moreover, a significant number of patients do not
adhere to their physicians’ recommendations correctly and prefer alternative treatments. Better education regarding the nature of the
disease and its appropriate management may improve patient compliance and lead to better control. An ABC scheme of AD management entails anti-inflammatory, barrier repair and basic skin care strategies to adequately manage AD. It is an easy-to-follow model
which helps lessen distress and improve the quality of life amongst patients. An expert panel composed of specialists in the field of
dermatology and pediatric dermatology in the Philippines convened to review current data and management practices in order to provide key treatment recommendations and identify current gaps in the treatment of mild to moderate atopic dermatitis. This scientific
expert panel, likewise, seeks to provide guidance for all healthcare professionals involved in the care and management of AD patients.
J Drugs Dermatol. 2021;20(1):84-87. doi:10.36849/JDD.2021.5080
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A

topic dermatitis (AD), also referred to as atopic eczema, is
a chronic, pruritic, remitting and relapsing inflammatory
skin disorder that affects both the epidermal barrier and
the immune system.1 AD signs and symptoms can vary widely
from person to person and these clinical manifestations include,
but are not limited to, pruritus, erythema, inflammation and
xerosis.2 Itch or pruritus is a key symptom of AD and is related to
inflammation that triggers a vicious cycle of itch and scratching
ultimately resulting in chronicity.3 Xerosis, one of its main clinical
features, results from deficient skin barrier function leading to
increased transepidermal water loss (TEWL) and decreased
stratum corneum hydration.4 AD is considered incurable, thus,
there is a need for accepted guidelines to manage and reduce
the burden that this condition brings.
AD is a common chronic condition, with an estimated global
prevalence of nearly 230 million. The prevalence in Asia has
been increasing as in the global trend worldwide This trend
may be attributed to increasingly Westernized lifestyles, and
improved standards of living and education.5
AD affects 15–20% of children and 1–3% of adults worldwide;
however, the prevalence varies greatly throughout the world.6

Data from 744,673 dermatological consults in the Philippine
Dermatological Society-accredited outpatient institutions in
the Philippines from 2007–2011 showed that more than half
of the patients (65.1%) were children between 1–12 years old
and twenty-four percent (24%) were infants less than one
year.7 Young children rely on their parents and caregivers to
administer treatments. The control of AD in children, therefore,
largely depends on the resources, education, and attitude of
parents and caregivers toward taking care of their child’s skin.
A study by Ortiz de Frutos et al showed that despite doctors’
recommendations, a significant number of patients do not
correctly apply medications and prefer alternative treatments.
Disease control was considered insufficient by 41.6% of adults
and 27.6% of pediatric patients and was significantly affected by
the severity of AD. Based on the same study, better education
may improve treatment compliance and lead to adequate disease
control.8 Challenged by the need to lessen distress and improve
the quality of life of patients, a group of dermatology experts
in Europe composed of Professors Gelmetti, Proksch, and Metz
developed an easy-to-follow ABC scheme of AD management,
published as an expert panel review entitled “Best Practices
in Atopic Dermatitis Management” in June 2014.1 Building on
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FIGURE 1. ABC scheme of atopic dermatitis management.This scheme was adapted from Gelmetti et al 2014.3 A is the Anti-inflammatory phase
which focuses on treating flares and relieving itch with anti-inflammatory agents. B is the Barrier Restoration phase which involves skin barrier
repair with concurrent anti-inflammatory therapy. C is the Basic Care phase, which entails continuous care of the skin barrier and its microflora
and trigger avoidance, whenever possible.

this ABC scheme (Figure 1), an expert panel in the Philippines
made up of esteemed specialists in the field of dermatology
and pediatric dermatology convened to provide key treatment
recommendations and identify current gaps in the treatment of
mild to moderate AD. This review article summarizes the output
of the Philippine expert panel and seeks to provide guidance for
all healthcare professionals managing the care of AD patients.

the potency of steroid. Table 1 highlights the characteristics
of an ideal anti-inflammatory agent, focusing on efficacy,
tolerability, and convenience of use. The need for a safe and
effective anti-inflammatory agent that can provide long-term
control for patients remains to be addressed. Equally important
is the affordability and availability of medications for patients,
especially for those who have limited financial resources.
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The ABC Scheme
Based on the main characteristics of AD, the ABC scheme was
formulated as follows:

• A is the Anti-inflammatory phase where focus is on treating
flares and relieving itch with anti-inflammatory agents.
• B is the Barrier Restoration phase, which involves skin barrier
repair with concurrent anti-inflammatory therapy.
• C is the Basic Care phase, which entails continuous care of
the skin barrier and its microflora and trigger avoidance,
whenever possible.
A. Anti-inflammatory Phase
The key problems in phase A are inflammation and itch.
Incessant pruritus is the central and most debilitating symptom
of AD. Scratching due to itch worsens the inflammation and
triggers a vicious cycle of itching and scratching that further
weakens a compromised skin barrier.9 Therefore, the focus of
treatment in phase A is controlling inflammation and relieving
itch.
Immediate treatment using topical corticosteroids (TCS) and
topical calcineurin inhibitors (TCI) reduces inflammation and
relieves subsequent itch.1 In treating an AD exacerbation,
doctors should consider the patient’s characteristics such as
age, severity of condition, location and extent of lesions, and

or viral infections should be managed accordingly along with
addressing inflammation and itch. Sedating antihistamines may
be recommended for patients with unrelenting pruritus.
B. Barrier Restoration Phase
Once the acute flare of AD is controlled, there remains a need to
decrease the flare intervals, continuously repair the epidermal
barrier and provide uninterrupted symptom relief. The defect in
the stratum corneum encompasses loss-of-function mutations
in filaggrin (FLG) proteins, which are essential in the maintaining
physical strength, minimizing TEWL and keeping the acidic pH
of the skin. FLG is degraded into natural moisturizing factor
(NMF) that act as humectants allowing the retention of skin

TABLE 1.
Characteristics of an Ideal Anti-Inflammatory Agent for AD Patients
Evidence-based (or clinically documented) efficacy
Immediate and lasting control of inflammation
Effective in relieving pruritus
Low atrophogenic potential
Low potential for systemic absorption
Available in different formulations and potencies
Cost-effective
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moisture and pH as well as protecting the skin against irritants
and pathogens.10 In addition, there is an abnormality in the lipid
bilayer that forms the scaffolding of the stratum corneum. The
predominant lipids in the skin bilayer are ceramides (CER).These
changes lead to increased barrier permeability, development
of microfissures and cracks in the epithelium favoring entry
of allergens, irritants and microorganisms; thereby resulting
in skin inflammation.11 Mutations in FLG and changes in the
lipid bilayer result in a marked down-regulation of both the
barrier and the water holding functions in the skin. The inherent
skin barrier defect and subclinical inflammation is clinically
manifested as pruritus.
The barrier restoration phase (phase B) focuses on the
maintenance and repair of the epidermal skin barrier and
subsequent improvement in subclinical inflammation. Basic
approach to therapy during this phase includes the use of
multifaceted moisturizers containing emollients (to soften skin),
humectants (to hydrate skin), and occlusive agents (to reduce
TEWL).12,13 Some ingredients that are beneficial in the restoration
of the skin barrier amongst AD patients include: dexpanthenol,
which increases water content in the SC and also decreases
TEWL,14,15 glycerin, which increases water concentration ensuring
water retention and long lasting hydration;16 physiologic lipids
that help normalize lipid composition and organization;17 and
vitamin B3 which increases the amounts of lipids in the stratum
corneum.18 The use of lamellar lipid-based formula containing
these ingredients were shown to lead to lasting improvement in
skin barrier restoration and moisturization.17

A.M. Lavadia, A.T. Cumagun, L. Palmero, et al

Further studies are essential to establish the reported safety of
long-term moisturizer use as well as the acceptable maximum
amount that a patient can utilize in a specified period of time.
Cost-effectiveness of a moisturizer, especially for patients with
limited access to it, is another concern to be addressed.
C. Basic care phase
Treatment in the basic care phase (phase C) focuses on
maintaining the barrier function, avoidance of allergens and
addressing changes in the skin microflora. Patient adherence
to basic skin care starts with proper cleansing and adequate
moisturization. Moisturizers help maintain strength and reduce
TEWL. Lifelong basic care may be required regardless of disease
severity and current disease activity, given that the alterations
in barrier lipids and the epidermal differentiation complex are
largely genetically determined. Consistent application of basic
skin care plays a key role in restoring skin barrier function
and reducing xerosis. Moisturization reduces the need for
topical corticosteroids, decreases severity of AD, and prolongs
remissions.12
Moisturizer use depends on the skin type, degree of dryness and
humidity of the climate. The frequency of application of two to
three times daily on all skin areas during all post-inflammatory
stages, or as frequently as the skin gets dry is recommended.12,19
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Upon achievement of adequate disease control of the
inflammation in AD, proactive therapy may be applied requiring
the application of TCS intermittently (two to three times a week)
to the frequently affected areas. In addition, adequate use of
moisturizers in liberal amounts provides short- and long-term
steroid-sparing effect in mild to moderate AD. Hydration of
the skin can be improved by at least twice daily applications
of moisturizers with higher lipid content, especially during cold
dry seasons.
An ideal moisturizer is important in the barrier restoration
phase of AD. Table 2 highlights the characteristics of an ideal
moisturizer that may aid in preserving the acid mantle of the
stratum corneum, maintaining homeostatic skin microbiome
environment, restoring the skin epidermal barrier and
prolonging intervals in between flares. Identifying the effective
amount and frequency of application of moisturizers is an
important consideration in prescribing treatment. Existing AD
guidelines have not provided consistent recommendations
about the optimal frequency of moisturizer application but
recent guidelines state that moisturizers should be prescribed
in adequate amounts (ie, minimum of 250 g/week, used at least
twice daily) even on non-inflamed skin.19

β-defensins which help in the host defense against pathogens
provides a favorable condition for colonization and growth of
bacteria, viruses, and fungi in AD skin. Marked changes in the
microbiome (dysbiosis), particularly colonization by S. aureus,
precede fresh outbreaks of AD.20

Moisturizer usage shows improvement in skin microbiome
where there are fewer S. aureus, compared to non-use which
results in an increased colonization of S. aureus.20,21 Although
the advantages of application of prebiotics and probiotics in AD
skin are not yet fully established, they should also be considered
as they contribute to positive alteration of an individual’s
microbiome and are associated with several health benefits.

TABLE 2.
Characteristics of an Ideal Moisturizer
Has hydrating and barrier-repairing effects
Stimulates filaggrin and ceramide production
Maintains the microbial eubiosis of the bacteria colonizing the
surface of healthy skin
Supports the natural buffering capacity of the skin to maintain
normal pH
Is clinically effective and safe
Is cost-effective

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

87
Journal of Drugs in Dermatology
January 2021 • Volume 20 • Issue 1

Clinical studies suggest that oral probiotic and synbiotic
supplements protect infants from a stringent AD to some
extent. Probiotics such as Lactobacillus sp. mixtures have been
studied in AD with mixed outcomes.22,24 Some have induced
improvement while other studies failed to show significant
effects. More studies are warranted to better understand how
probiotics normalize the skin microbiome in AD patients.23,24
Recognizing individual triggers and avoiding them whenever
possible help keep AD symptoms under control. Identifying
specific triggers may be a challenge for doctors and patients.
Limited resources, unavailability of tests and inaccurate
assessment tools are some difficulties that the authors have
identified.
Cultural beliefs and skin care practices play a major role in
controlling atopic dermatitis. Uncovering the peculiarities of
Filipino patients when it comes to skin care is a complex subject
that needs to be further studied.

CONCLUSION
A holistic approach is essential in the success of AD management.
The ABC scheme presents a simple guide on AD management
for the healthcare provider based on the key problems in the
different phases of the disease. In the anti-inflammatory phase,
TCS/TCIs are used to control skin inflammation during moderate
to severe flare ups. In the barrier restoration phase, the focus
of treatment is reestablishing the integrity of the skin barrier
where ceramide/lamellar based formulas are used to prevent
transepidermal water loss and maintain good skin hydration.
Lastly, the basic care phase focuses on maintaining an intact
skin barrier through proper skin care, emollient application and
avoidance of potential irritants and allergens.
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Gaps in the treatment of AD that have been identified include
the lack of proper education of patients and their caregivers
regarding chronicity, course, prognosis, and avoidance
strategies; the inability to identify specific triggers; the absence
of definite guidelines on the effective amount and frequency of
application of moisturizers; and the lack or absence of proper
management of microbial colonization. Furthermore, the
inavailability of a broader array of cost-effective treatments
restricts patients, especially those with limited access to
moisturizers, toward a successful AD management. Hopefully,
the global clamor for a safe, effective, and affordable AD
treatment regimen that can provide long term relief for patients
can be addressed and resolved as soon as possible. In closing
the gaps in AD management, a collaborative effort involving
patients, caregivers, and healthcare providers will eventually
lighten the burden of AD on patients and ease its impact on the
quality of life.

DISCLOSURES
The authors have no conflicts of interest to disclose.

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

AUTHOR CORRESPONDENCE
Angela M. Lavadia MD
E-mail:................……............................dermgi@yahoo.com

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.2021.5470

January 2021

88

Volume 20 • Issue 1

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Men’s Attitudes and Behaviors
About Skincare and Sunscreen Use
Courtney A. Roberts MSPH,a,b Elianna K. Goldstein,c Beth G. Goldstein MD,d Kristen L. Jarman MSPH,e
Karina Paci MD MBA,a Adam O. Goldstein MD MPHE,f
aUniversity of North Carolina at Chapel Hill School of Medicine, Chapel Hill, NC
BUniversity of North Carolina at Chapel Hill, Eshelman School of Pharmacy, Chapel Hill, NC
c
Venture for America Fellowship, St. Louis, MO
DUniversity of North Carolina at Chapel Hill, School of Medicine, Department of Dermatology, Chapel Hill, NC
EUniversity of North Carolina at Chapel Hill, School of Medicine, Department of Family Medicine, Chapel Hill, NC
fUniversity of North Carolina at Chapel Hill, Lineberger Comprehensive Cancer Center, Chapel Hill, NC

ABSTRACT
Importance: Skin cancer is the most common cancer in the United States, and men experience higher rates of skin cancer than
women. Despite publicized preventative measures, men are less likely than women to use sunscreen.
Objective: To assess men’s motivations, behaviors, and preferred product characteristics towards daily sunscreen use.
Design and Setting: Cross-sectional online survey of 705 men, administered July– August 2019, using Survey Monkey and distributed
through Amazon Mechanical Turk.
Participants: Men ages 20–70, having completed at least High School/GED, and living in the United States were eligible. Sampling
strategy ensured diversity in terms of race, ethnicity, and sexual orientation.
Main Outcome(s) and Measures: Men’s sunscreen use, behaviors, and preferred skincare product characteristics.
Results: Final participants included 705 men. The most frequent skincare products used regularly were liquid soap/body wash (65%),
bar soap (47%), and moisturizers (32%). Most men (n=612; 83%) reported not using sunscreen daily, and 38% reported using
sunscreen weekly. Income was related to daily and weekly sunscreen use, as males who earned between $40–$50,000 annually used
sunscreen less often compared to people who earned $100,000 annually (OR 0.54%, 95% CI −0.34% to .88%; P = .01). Age, sexual
orientation, race, ethnicity, and region were not related to daily or weekly sunscreen use. Main motivators for daily sunscreen use
included reducing skin cancer risk (n=575; 82%) and looking younger (n=299; 42%).
Conclusions and Relevance: This survey shows lapses in evidenced-based sunscreen behaviors to reduce skin cancer among men.
Campaigns to reduce skin cancer should focus on increasing men’s interest in daily sunscreen use and adherence to wearing sunprotective products.
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INTRODUCTION

S

kin cancer is the most commonly diagnosed cancer in
the United States. More than five million Americans are
diagnosed annually, and 20% will develop skin cancer
by the age of 70.1,2 While non-melanoma skin cancers (NMSC)
such as basal and squamous cell are more common, men,
regardless of race and ethnicity, are disproportionately affected
compared to women, developing both melanoma and NMSC at
higher rates. Research shows that men are more prone to UVinduced immune suppression, and their skin does not respond
as well as women to environmental stressors like UVR.3,4 The
American Cancer Society predicts that men will fall victim
to 60% of new skin cancer cases (excluding NMSC) and will
comprise near 70% of death from these cancers in 2019.1 In
2020, >100,000 new cases and 6,800 deaths will likely occur
from melanoma in the U.S..5

Most melanoma cases are preventable through reduced sun
exposure, including avoiding indoor tanning and applying
broad-spectrum sunscreen with a sun protection factor (SPF)
of 30 or greater, wearing protective clothing, seeking shade,
and avoiding midday exposure.1 In 2014, the Surgeon General
called for increased public awareness and preventative skin
cancer measures. Despite these efforts, men are less likely than
women to use sunscreen.6
Although prior literature exists examining general consumer
preferences regarding7,8 and motivations for use,9 limited
research focuses specifically on men’s behaviors (ie, daily or
weekly sunscreen use) surrounding skin cancer prevention.
Our objective in this study involved assessing men’s use of
and motivations for regularly applying sunscreen, as well as
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preferred skincare product characteristics that could facilitate
or hinder using sunscreen regularly.

METHODS
Recruitment and Eligibility
Participants were recruited using Amazon Mechanical Turk
(MTurk), a commonly used online data collection and research
marketplace.10-12 MTurk has thousands of active participants—
known as MTurk Workers—around the world that complete
small tasks or surveys for financial compensation. Participants
were informed that there was a skincare survey for which they
may qualify. If deemed eligible, participants could complete a
15-minute questionnaire and receive a $3.00 Amazon credit as
an incentive. Participant eligibility criteria included: 1) being a
member/user of MTurk, 2) falling between ages 20-70, 3) having
a yearly income > $40,000, 4) having completed at least a High
School Diploma, and 5) living in the United States.
In order to include a higher proportion of certain groups,
including men, people who identify as LGBT, and older men,
surveys were posted in waves, and eligibility criteria were
restricted to include more people of certain groups than would
have been included from a pure convenience sample from
MTurk. We purposely targeted at least 100 men per age group in
the following age groups: 18–24, 25–34, 35–44, 45–54, and 55–
70. Participants were prevented from participating in the survey
more than once by issuing a qualification in MTurk to everyone
that participated in each round of the survey and preventing
anyone with that qualification from participating again. Including
as many participants as possible from particular demographic
groups ensured that there were enough participants in each of
these groups to provide a meaningful subsample to include in
analyses.

C.A. Roberts, E.K. Goldstein, B.G. Goldstein, et al

participants were asked their age, gender, income, education,
sexual orientation, ethnicity, and state of residence. Participants
that were eligible for the survey then viewed a short consent
form.
As part of the survey, participants were asked to indicate how
frequently they use common skincare products, including
sunscreen, to assess use and other possible products that
could include sun protection to increase use of sunscreen.
Participants were asked what might change their willingness to
use sunscreen: characteristics that may motivate them to use
daily sunscreen, what they care most about in a sunscreen,
what would deter them from using a daily sunscreen, and how
important certain characteristics are for their daily skin care
products.
Data Analysis
Data were analyzed using SAS 9.4 (Cary, NC). Chi-Square
statistics with P< 0.05 were used to analyze bivariate, categorical
variables. Logistic regression was used to analyze outcomes of
interest while controlling for independent variables.

RESULTS
Our final sample included 705 people who identified as male.
Table 1 presents the demographic characteristics of the
study sample. Our sample was 78% white, 78% straight or
heterosexual, and 16% Hispanic. Participants varied in age, and
69% possessed a bachelor’s degree or higher.
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This study protocol was evaluated by the Advarra IRB and was
determined to be exempt from IRB oversight.
Study Procedures
The online survey was programmed in Survey Monkey and
distributed through MTurk. MTurk workers deemed eligible
provided consent via an electronic consent form at the beginning
of the survey. The survey was designed to collect observational
data about men’s use of sunscreen, motivation to use sunscreen,
and product preferences, and began with a brief demographic
questionnaire. Three attention check questions were included
within the survey to ensure quality of the data.
Measures
Our survey instrument was developed as a collaboration
within the study team and with input from outside experts
in measurement, survey creation and methodology. Where
possible, survey questions were drawn from large, high quality
national surveys.13-18 At the beginning of the survey, all potential

Men Skincare Product Use
Most (n=612; 83%) men reported not using sunscreen daily, and
only one-third (n=280; 38%) reported using sunscreen weekly.
The most commonly used general skincare products that men
reported using daily were liquid soap/body wash (n=460; 65%),
followed by bar soap (n=332; 47%), and moisturizer (n=229;
32%). Men reported using moisturizer and aftershave at least
weekly 54% (n=381) and 38% (n=267), respectively.
Demographic Predictors of Sunscreen Use
In bivariate comparisons, income was significantly associated
with use of sunscreen daily or weekly, such that men at higher
income levels were more likely to use sunscreen at least
weekly (P=0.001). Race and ethnicity were also related to use of
sunscreen at least weekly, where participants who identified as
white or other were more likely than participants who identified
as black or African American to use sunscreen at least weekly
(P=0.047), and men who identified as Hispanic or Latino were
less likely to use sunscreen at least weekly compared to men
who did not (P=0.015). Age group, sexual orientation, and
region where men lived were not related to use of sunscreen
in bivariate comparisons. In a logistic regression to assess
demographic predictors of using sunscreen weekly or more
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TABLE 1.
Participant Demographic Information
Sample
(n=705)
Age

n

%

20-29

198

28%

30-39

227

32%

40-49

168

24%

50-59

72

10%

60-70

40

6%

Between $40,000 and $49,999 per year

140

20%

Between $50,000 and $74,999 per year

232

33%

Between $75,000 and $100,000 per year

180

26%

Above $100,000 per year

153

22%

High School Graduate - High School Diploma
or Equivalent GED

47

7%

Some College, No Degree

98

14%

Income

Education

Associate Degree

71

10%

Bachelor’s Degree

352

50%

Master's Degree

115

16%

Professional Degree

15

2%

Doctorate Degree

7

1%

Sexual Orientation

often (Table 2), men with household incomes of between
$40,000–$50,000 were significantly less likely to use sunscreen
weekly or more compared to men with household incomes of
$100,000 per year or more (OR 0.54, 95% CI: 0.33–0.88). Other
covariates, including age, sexual orientation, and region were
not related to using sunscreen daily or weekly.
Motivation for Sunscreen Use, Including Characteristics of Daily
Sunscreen Facial Lotions That Could Facilitate or Hinder Use
Reasons that men reported that they wear or would consider
wearing sunscreen regularly are reported in Table 3. The main
motivators for men wearing or considering using sunscreen
on a regular basis included reducing skin cancer risk (n=575;
82%) and to look younger (n=299; 42%). When thinking about
a daily sunscreen facial lotion, the most important product
characteristics were moisturizing (n=222; 31%) and non-irritating
(n=188, 27%). The characteristic that was most deterring to using
a daily sunscreen lotion was if it was too oily (n=302; 43%). In
bivariate analyses, age, income, region, and use of sunscreen at
least weekly were not related to the factor that would be most
deterring from using a daily sunscreen facial lotion. Sexual
orientation was strongly related to responses to the most
deterring factor (P<0.0001), where men who identify as gay or
bisexual were more likely to be deterred if the lotion was too
thick, or had a strong scent, and less likely to say that an irritating
lotion would deter them and men who identified as straight were
more likely to be deterred if the lotion was irritating. Race was
also related to responses to the most deterring factor from using
a daily sunscreen lotion (P<0.0001). Black or African American
men were less likely to report ‘too oily’ as a deterrent, and more
likely to be deterred by a strong scent. Ethnicity was also related
to factors that would deter men from using daily sunscreen
lotion (P<0.0001), such that men who identify as Hispanic or
Latino were more likely to be deterred by lotion that is too thick,
or that has a strong scent, and less likely to be deterred by a
lotion that is irritating.

Do Not Copy
Penalties Apply

Straight or heterosexual

547

Gay or lesbian

77

Bisexual

80

Other

1

0.1%

78%

483

69%

Black

119

17%

Other

103

15%

Yes

112

16%

No

593

84%

Business and Financial

151

21%

Sales and Retail

89

13%

Marketing, Arts, Design, Entertainment, Sports,
and Media Occupations

82

12%

Manufacturing

64

9%

Construction, Landscape, Building Maintenance

50

7%

Healthcare and Medicine

49

7%

Government

47

7%

Unemployed

24

3%

Retired

23

3%

Information Technology/Software

33

5%

Education

22

3%

Transportation

12

2%

Other (eg, farming, do not work outside home,
self-employed, restaurant services, automotive)

49

7%

11%

11%

Race
White

C.A. Roberts, E.K. Goldstein, B.G. Goldstein, et al

Hispanic or Latino

Occupation

DISCUSSION
Overexposure to the sun and ultraviolet light dramatically
increases the risk of skin cancer.19 While men are more than twice
as likely as women by age 65 to develop skin cancer throughout
their lifetimes,5 our study indicates that most men are not using
sunscreen on a daily basis. The results suggest that men are
most likely to use a sunscreen when the messaging focuses on
the risks of skin cancer and when the product characteristics are
catered to their skin types. This research has implications for
physicians, especially family physicians and dermatologists who
see individuals at risk of skin cancer regularly, communications’
specialists, and patients.
Perceived credibility may be a key influencing factor to help
people change their behaviors.20-22 Patients in the United States
have significant trust in their physicians, and physicians help
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TABLE 2.
Logistic Regression of Demographic Predictors of Men Reporting Sunscreen Use At Least Weekly (n=703)
Variable
Race

Ethnicity

Odds Ratio
White

Income

Sexual Orientation

Ref
0.70

0.45

1.10

0.12

Other

0.86

0.55

1.35

0.51

1.44

0.91

2.27

0.12

Hispanic

Ref

20-29 years old

Ref

30-39 years old

0.78

0.53

1.16

0.22

40-49 years old

1.07

0.69

1.66

0.75

50-59 years old

0.65

0.37

1.14

0.13

60-70 years old

0.86

0.42

1.73

0.66
0.013

Between $40,000 and $49,999 per year

0.54

0.33

0.88

Between $50,000 and $74,999 per year

0.73

0.47

1.14

0.17

Between $75,000 and $100,000 per year

0.70

0.45

1.10

0.12

1.55

0.84

Above $100,000 per year

Ref

Heterosexual or Straight

Ref

Gay, Bisexual, or Homosexual
Region

p-value

Black or African American

Not Hispanic
Age

95%
Confidence Limits

1.04

0.70

Northeast

1.18

0.72

1.94

0.51

South

0.99

0.65

1.53

0.98

West

1.42

0.90

2.26

0.13

Frequency

Percent

Midwest

TABLE 3.
Men’s Motivation for Sunscreen Use

Do Not Copy
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Item/Response

Ref

What are the reasons you would wear or would consider wearing sunscreen facial lotion on a regular basis? Please choose all that apply.
Reduce risk of skin cancer

575

82%

Make you look younger

299

42%

Even out your skin tone

238

34%

Nothing would make me consider wearing sunscreen regularly

40

6%

Other (please specify)

36

5%

Moisturizing

222

31%

Non-irritating

188

27%

'Leaves no mark'

90

13%

When thinking about a daily sunscreen facial lotion, what do you care about most?

No scent

84

12%

Nice scent

56

8%

Cost

51

7%

Friend Recommendations

14

2%

Too oily

302

43%

Irritating

188

27%

What would deter you most from using a daily sunscreen facial lotion?

Strong scent

127

18%

Too thick

74

11%

Other (please specify)

14

2%
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influence the behavior of most Americans annually.23 While
physicians may find the low rates at which men are using a
daily sunscreen alarming, they can alter these rates by strong
messages emphasizing the simplicity of adding a sunscreen to
a daily routine. Brief recommendations from a physician have
been shown to influence patient behaviors across a broad
spectrum of health.20,23,24 Physicians could also consider how
their patient population could benefit from more catered product
recommendations. For instance, doctors serving patients of
lower socio-economic status or those of differing skin tones
may find more success when recommending one sunscreen
over another if it meets that population’s requirements for smell,
price and marketing.
Professionals who are tasked with developing new products
as well as marketing existing sunscreens clearly recognize the
potential of tailored messaging.25,26 Since the great majority
(80%) of men said they could be motivated to wear a facial
moisturizer with sunscreen on a regular basis to decrease
their skin cancer risk, campaigns may simultaneously want to
emphasize multiple product attributes, such as SPF to reduce
skin cancer risk, anti-aging appeal and skin tone. Informational
campaigns (including both community-oriented in person
campaigns and online campaigns), rather than companyspecific efforts, may also present the opportunity to target all
at-risk patients, given their emphasis on spreading knowledge
over selling products.27-29

C.A. Roberts, E.K. Goldstein, B.G. Goldstein, et al

such as information attained from informal social gatherings
(eg, salons, sporting events, clubs), new information mediums
(eg, podcasts, social media) and in which language format (eg,
narrative, informational, or promotional) to better qualify the
impact of informational campaigns.32
Limitations exist to this research. This research was a onetime cross-sectional survey, and thus causation between any
measured or unmeasured variables cannot be determined.
While participants were a convenience sample, MTurk is
increasingly being used for social science and health research
to cost-effectively recruit large and diverse samples with
valid results.37-41 We also do not know if men who report using
moisturizer or aftershave, but do not report using a daily
SPF, may not realize that their daily products already contain
sunscreen. Although the men in our study did not consider
cost to be an important consideration for their sunscreen facial
lotion for themselves, cost may still be a prohibitive measure
for low-income earners who were not included in this survey.
The relationship between sunscreen usage, cost, and income
should be explored in depth in future studies as long-term daily
sunscreen use.

CONCLUSION
The lack of improvement in the rates of skin cancer among men
over the last two decades is a call for increased methods to
educate men about skin cancer prevention. Better knowledge
of the daily routines of men may result in products that men can
and are willing to integrate into their daily lives to prevent skin
cancer. New sunscreen products must be carefully formulated
so that they are not excessively oily but still provide adequate
moisturization in order to increase skin cancer prevention
adherence among men and subsequently marketed accordingly
to increase usage.

Do Not Copy
Apply
Finally, this research has implications for male Penalties
and female
patients. While men did not use sunscreen daily, a significant
majority stated certain factors would convince them to use it
daily, with skin cancer risk and anti-aging being the highest.
Such messages, particularly if targeted in a family narrative,
likely resonate with both men and their partners.19,30,31 In
addition, this research has implications for men of certain
subpopulations that may need more intensive sun protective
counseling as well as tailored sunscreen products. Although
skin cancer is less prevalent in people of color, it is still important
for these individuals to wear sunscreen as they are still at risk
of skin cancer.32 Research has also found that gay and bisexual
men, and gender-non-confirming individuals, have increased
self-reported lifetime prevalence of skin cancer.33,34 African
Americans, gay and bisexual individuals in our study reported
unique wants in a sunscreen, being more deterred by lotions
that were thick and had a strong scent. Creation of products that
meet sub-population needs should hopefully result in increased
adherence to sunscreen recommendations. Men may also be
interested in moisturizers that already contain sunscreen.35
Several areas for new research exist. While recent studies
suggest men and women differ in which audiences they trust
most,36 further research should explore which influential
sources, avenues, and locations could have greatest impact,
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Hypercortisolism Associated With Adrenocortical Adenoma:
A Pathophysiological Paradox
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ABSTRACT
Pyoderma gangrenosum (PG) is a challenging, rare, ulcerating skin disease characterized by neutrophilic abundance and absence
of infection, often associated with systemic diseases. We present a 25-year old previously healthy female with a 1.5-year history of
treatment refractory PG. Features of Cushing’s syndrome such as facial plethora, striae, and lipodystrophy were noted on exam, which
prompted several studies that ultimately revealed an adrenal adenoma. Following surgical excision of the adenoma, symptoms rapidly
resolved and systemic immunosuppressants were discontinued. This rare case highlights the importance that adrenal adenoma and
resultant Cushing’s syndrome may be a driver of PG despite the pathophysiologic paradox.
J Drugs Dermatol. 2021;20(1):95-97. doi:10.36849/JDD.2021.5566
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presented
never
had a history of hypertension. Her active wounds were

25-year-old previously healthy
to dermatology with a 1.5-year history of steroidunresponsive PG diagnosed by a previous dermatologist
on her lower extremities. Previous treatment included multiple
oral prednisone tapers, perilesional Kenalog injections, and
topical clobetasol cream with limited to no improvement. On
review of systems, the patient reported increased fatigue, easy
bruisability, striae, facial redness, hip pain, and hair loss over the
past six years; past laboratory testing was unremarkable. The
patient denied any past medical history, including inflammatory
bowel disease (IBD), arthritis, hematologic abnormalities, and
HIV. She reported no relevant family or social history.

Physical examination revealed facial plethora, moon facies, supraclavicular fat pads, macular purpura on the bilateral upper
extremities, truncal wide, purple striae, increased fine hair without terminal hair growth along her upper back, anterior clavicle,
and neck (Figures 1a, b). Her left, distal, anteromedial lower leg
had two cribriform scars from previous ulcers and her right
distal anterior lower leg had two active ulcerations (Figure 2).
Given the prior lack of response to systemic steroids, the patient started on cyclosporine 4 mg/kg daily for one month with
limited to no improvement on wound closure no improvement
on wound closure, at which time it was discontinued as a result of new onset hypertension, and changed to mycophenolate
mofetil (1000mg twice daily). Prior to taking cyclosporine, she

treated with local wound management, which included Santyl,
dapsone, and bandaging with xeroform, non-adherent dressing, and Coban wrap.

FIGURE 1. Physical findings of Cushing’s syndrome at initial visit. (a)
Facial plethora, moon facies, supraclavicular fat pads, and increased
fine hair without terminal hair growth along her anterior clavicle, and
neck. (b) Truncal striae.
(a)

(b)

FIGURE 2. Pyoderma gangrenosum of the right lower extremity at the
initial visit.
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FIGURE 3. Image showing Hematoxylin and Eosin section (40x) of
adrenocortical adenoma (white arrow) surrounded by a thin capsule
and atrophied adrenal cortex (black arrow). Image inset (400x)
demonstrates the histology of the adrenocortical adenoma, showing
lipid-rich cells in nests separated by an abundant vascular network.
The nuclei are small and uniform. The mitotic activity is low.

Simultaneously, given her history and physical signs,
concomitant Cushing’s syndrome was suspected, and the
patient was referred for endocrinology consultation. Laboratory
testing revealed low serum adrenocorticotropic hormone
(ACTH) levels, elevated serum cortisol levels, elevated 24-hour
urine cortisol levels, and failure to suppress on a low-dose
dexamethasone suppression test. This was consistent with an
ACTH-independent Cushing’s syndrome. Abdominal CT-imaging
revealed a 2.8cm x 2.6cm adrenal nodule that enhanced with
contrast, consistent with an adrenal adenoma. She proceeded
to have an adrenalectomy and an adrenocortical adenoma was
confirmed by surgical pathology (Figure 3). Post-operatively,
the patient was given a protracted hydrocortisone taper over
14 months that was titrated in response to constitutional
symptoms. The patient's PG wounds rapidly resolved within a
month and mycophenolate mofetil was discontinued 2 months
post-adrenalectomy.

C. Wei, E. Hazuka, P. DeRosa, et al

year old female that had PG and Cushing’s disease, which both
had resolved after removal of a pituitary microadenoma.2 Cole
and colleagues reported a 55-year old female that also had
PG and Cushing’s syndrome, which both had resolved rapidly
with a subsequent disease-free course after removal of an
adrenocortical carcinoma.3 Similar to these previous studies,
our patient had rapid improvement of both PG and Cushing’s
syndrome following removal of an adrenocortical adenoma.
As PG has been associated with malignancy, the tumor
microenvironment of the patient’s adrenocortical adenoma
may have contributed to both her PG and Cushing’s Syndrome
through the production of tumor necrosis factor-alpha (TNF-α,
a key proponent of PG pathogenesis.1,4,5 In a review by Zhang
and colleagues, the inflammatory microenvironment is an
important part of the tumor microenvironment, contributing
to inflammatory-induced tumorigenesis, tumor progression,
and metastasis.4 TNF-α is one of the inflammatory cytokines
important for mesenchymal stem cell tumorigenesis via the
NFkB pathway, and inducing epidermal-mesenchymal transition
in certain cancer cell types despite also having antineoplastic
roles physiologically.4 Thus, TNF-α may be the potential link
between malignancy and PG.
Additionally, our patient’s hypercortisolism may have been
involved in maintaining an inappropriately high TNF-α state that
exacerbated her PG. In a review article, Valassi and colleagues
proposed that the physiologic interplay between cortisol and
TNF-α is altered in a hypercortisolism state such that TNF-a
levels are inappropriately high from in vivo studies.5 Other
in vivo and in vitro studies and shown that administration of
corticotropin-releasing hormone increased TNF-a levels in
the culture mediums of ACTH-secreting tumors.6 Thus, it may
be possible that the resolution of her Cushing’s syndrome
terminated incessant TNF-α systemic production and resolved
her PG.
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DISCUSSION
Many comorbidities have been associated with PG, including
inflammatory bowel disease (IBD), various arthritides,
hematologic abnormalities and malignancies, hidradenitis
suppurativa, systemic lupus erythematosus, and HIV; it is
important to solicit a comprehensive review of systems and
perform a workup for underlying disease in the setting of PG.1
Although the first-line treatment option for large, progressive
PG is systemic corticosteroids, treatment of the underlying
disease is also important in PG management.1 For our patient,
a thorough workup was not performed for any underlying
disease, such as undiagnosed IBD or irritant dermatitis, before
presenting to our clinic since she was on a prednisone taper.
Interestingly, there are only a few case reports documenting
an association between PG and Cushing’s syndrome, a
disease that manifests from excess endogenous production
of corticosteroids.2,3 De Silva and colleagues reported a 38-

While our patient was exposed to exogenous steroids previously,
given the duration of symptoms, recalcitrance of disease
to common treatment algorithms, and ultimate resolution
following surgical intervention, the adrenocortical adenoma
was likely the source of her PG, highlighting the rare nature of
this presentation. In sum, this case highlights the importance
of considering PG occurring in the setting of hypercortisolism
secondary to an adrenocortical adenoma even amidst the
apparent pathophysiologic paradox.
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ABSTRACT
Broad spectrum tetracyclines are a well-known, widely used, and often successful treatment for use in inflammatory skin pathologies
such as acne and rosacea. However, the steady rise of antibiotic resistance and gut dysbiosis associated with broad spectrum
tetracyclines emphasizes the importance and responsibility of antibiotic stewardship. Narrow spectrum antibiotics have become
increasingly important therapies to slow the progression of resistance as well as decrease negative side effect profiles, particularly
those associated with broad spectrum tetracyclines. This case shows the successful treatment of periorificial dermatitis with a novel,
narrow spectrum tetracycline, sarecycline, in a patient with underlying Crohn’s.
J Drugs Dermatol. 2021;20(1):98-100. doi:10.36849/JDD.2021.5678

INTRODUCTION

P

CASE PRESENTATION

eriorificial dermatitis (POD), also called perioral
dermatitis, is described as tiny erythematous papules
and pustules on a background of pink dry patches that
appear almost eczematous. The eruption often occurs around
the orifices of the face such as the mouth, nose, or eyes. Patients
often describe pruritus or a burning sensation to the affected
areas. While the pathophysiology of POD is not well understood,
it is considered a variant of rosacea and its histopathology is
similar to rosacea.1 Correlation to topical steroid misuse and
changes in facial cosmetics, lotions, and washes have been
reported.1,2 An association with fluorinated mouthwashes and
toothpastes, as well as with inhaled corticosteroids has been
suggested.2

A 31-year-old female with underlying Crohn’s disease was
evaluated via telemedicine for dry pink scaling patches at her
oral commissures that were believed to be consistent with
angular cheilitis. Triamcinolone acetonide 0.1% topical ointment
for no more than five days of use was recommended. Her skin
completely improved, and she discontinued the triamcinolone
within five days. Approximately thirteen days later, the patient
noted self-described “blisters to the cheeks and around lips”.
She was seen in clinic twenty days after her telemedicine visit
for a burning sensation and a large pink shiny patch around
her mouth and many tiny satellite pink papules on her cheeks
(Figure 1). A punch biopsy was performed, and histopathology
was consistent with the suspected diagnosis of POD. Careful
consideration of treatment was discussed with the patient due to
her underlying Crohn’s disease.The patient reported that she took
oral doxycycline in the distant past just prior to her inflammatory
bowel disease diagnosis. At the time of presentation of her rash,
her Crohn’s symptoms were well controlled with infliximab
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Typical treatment for POD includes discontinuation of the
offending agent (if known) as well as discontinuation of all
facial topicals.3 Mild disease may be treated with topical
metronidazole or topical pimecrolimus. More severe disease
is often treated with oral doxycycline.1,2,3 Since doxycycline
is a broad-spectrum tetracycline, clinicians must take special
consideration for patients with inflammatory bowel disease
(IBD). Adverse gastrointestinal effects of doxycycline may
be more pronounced in patients with IBD.4 Broad spectrum
antibiotics may also cause gut flora dysbiosis that can have
long lasting consequences, persisting even after stopping
doxycycline.5,6 This case reports a significant improvement of
POD in a patient with underlying Crohn’s disease using oral
sarecycline, a relatively new, narrow-spectrum tetracycline that
has not previously been reported for use in POD.

Figure 1. Pre-treatment. Photo taken on day of biopsy.

FIGURE 1. Pre-treatment. Photo taken on day of biopsy.
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inflammatory neutrophil response.3,8,9 The accepted treatment
of the perifollicular and perivascular inflammation seen in
POD with doxycycline2 paired with the successful treatment
of symptoms using sarecycline, suggest that sarecycline
has a similar mechanism of anti-inflammatory properties
as doxycycline. More research on the mechanism of antiinflammatory action of sarecycline may help elucidate the
pathophysiology behind POD.

13 days of sarecycline 100mg po qday.
FIGURE 2. Figure
After2.13After
days
of sarecycline 100mg po qday.

infusions. However, we were concerned that her Crohn’s
symptoms may flare with doxycycline and were hesitant to
prescribe a broad-spectrum antibiotic, such as doxycycline, with
gastrointestinal consequences.
In effort to decrease the likelihood of causing a Crohn’s flare
secondary to broad-spectrum antibiotic use, the patient was
prescribed the narrow spectrum antibiotic, sarecycline 100mg
PO qday. Sarecycline was chosen because it is also a member
of the tetracycline family and therefore, we hoped that it would
have a similar effect on POD as doxycycline, yet without the side
effects of a broad-spectrum antibiotic.
The patient returned to clinic five days after starting sarecycline
and already had significant improvement of her POD and
resolution of her burning symptoms. The patient denied
gastrointestinal upset or any symptoms indicative of a Crohn’s
exacerbation. Eight days later, the patient supplied photos
demonstrating almost complete resolution of the periorificial
dermatitis after only thirteen total days of sarecycline use
(Figure 2).

This case study also remarkably demonstrates safe use of
sarecycline with no subsequent Crohn’s flare in a patient with
known IBD. In contrast, the broad-spectrum tetracyclines have
been reported to increase the risk of inflammatory bowel
disease.6 Sarecycline’s inactivity towards gram-negative bacilli
and anaerobic bacteria that compose the normal gut flora6
make it a narrow spectrum antibiotic that minimally disrupts
the gut. Protection of normal gut flora may encourage providers
to choose sarecycline treatment of acneiform inflammatory
skin conditions in patients with underlying IBD and prompt
further investigation. Additionally, sarecycline has shown low
gastrointestinal side effects in phase 3 studies reporting nausea
in 1.9%, dizziness in 0.4%, vomiting in 0.6%, diarrhea in 1.2%,
and esophagitis in 0% of participants.5 Sarecycline may be a
consideration as providers choose a therapy that decreases
negative side effects and discomfort for patients.

Do Not Finally,
Copysarecycline adds an important piece to the ever-growing
concern about antibacterial resistance-particularly tetracycline
Penaltiesresistant
Applybacteria. Sarecycline showed lower spontaneous

DISCUSSION
Sarecycline is currently only FDA-approved and indicated
for moderate to severe acne vulgaris and is the only narrow
spectrum antibiotic in the tetracycline family of antibiotics.5,6
As a narrow spectrum oral antibiotic, sarecycline targets grampositive bacteria linked with acne such as Cutibacterium acnes
and has little to no effect on gram negative bacteria such as those
comprising gut normal flora.5,6,7 Tetracycline, doxycycline, and
minocycline have all demonstrated anti-inflammatory properties
in addition to their antimicrobial effect.8,9 Although there are no
published data about sarecycline’s anti-inflammatory activity, it
is presumed that it shares this similar anti-inflammatory action
with the other tetracyclines.7 POD is an inflammatory disorder
and the standard treatment with doxycycline is presumed to
work via its anti-inflammatory mechanisms.
Doxycycline’s anti-inflammatory mechanism of action includes
down regulation of cytokines including TNF-alpha, interleukin1beta, and interleukin-63 which decreases chemotaxis and

mutation frequency in comparison to doxycycline and
minocycline.6 The decreased spontaneous mutation frequency
paired with gram-positive microbial targeting suggests that
sarecycline is an option that supports responsible antibiotic
stewardship for inflammatory skin conditions and calls for
further investigation into the possible alternative to overuse of
broad spectrum tetracyclines. This is the first published case
to demonstrate successful use of sarecycline to treat POD.
Additionally, we have shown that it was well tolerated, even in
a patient with IBD.
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INTRODUCTION

A

ctinic keratoses (AKs) are common skin lesions
association with increased exposure to ultraviolet
radiation; these lesions have the potential to transform
into squamous cell carcinomas (SCCs).1 Therapeutic options
for AKs vary depending on the number of lesions and overall
skin involvement. Destructive lesion-directed therapies, such as
cryosurgery, are appropriate for patients with few AKs; patients
with a higher number of lesions often require field-directed
therapies, which are capable of treating not only a larger number

of visible lesions over a greater area of skin, but subclinical
disease as well.1 Options for field therapies include patientadministered therapies such as imiquimod, fluorouracil, and
ingenol mebutate, and physician-administered therapies such
as photodynamic therapy (PDT), among others.2 Each treatment
option has distinct advantages and disadvantages with regards
to overall efficacy, safety, cost, and feasibility (Table 1).1-3 Patient
preferences with regards to tolerance of side effects, therapy
convenience, and cost of treatment are important considerations
when choosing a therapy.

TABLE 1.
Field-Directed Therapeutic Options for AKs
Efficacy from direct
comparison study†
(% of patients free
from treatment
failure at 12-months
post-treatment)

Efficacy from
drug labels§
(% of patients
achieving 75%
skin clearance)

Safety

Cost¶

Feasibility

74.7%

Approximately
60% to 80%
at four weeks

Erythema, burning,
pruritus, scaling

$267.32 for
40g of 5% cream*

Twice daily
application for
four weeks

$143.02 for
12 packets of
5% cream*

Once daily
application, three
days a week for
four weeks

$1,299.22 for
three tubes
of 0.015% gel*

Once daily
application for three
consecutive days

$550.00 average
per treatment
session††

One treatment
session lasting one
to three hours every
four to six weeks

Patient-administered
Fluorouracil
(5% cream)
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Erythema, pruritus,
crusting, induration

Imiquimod
(5% cream)

53.9%

58% to 60%
at eight weeks post
16-week treatment

Ingenol mebutate
(0.015% gel)

28.9%

60% to 68%
at day 57

Rarely results in
systemic flu-like
symptoms
Erythema, swelling,
crusting, scaling,
vesiculation, pruritus

Physician-administered
Erythema, pain,
stinging, crusting
Photodynamic therapy

37.7% treated
with MAL-PDT

79% to 81% at three
months post second
treatment session

Strict avoidance of
sun exposure 24–48
hours after treatment

Jansen MHE, Kessels J, Nelemans PJ, et al. Randomized Trial of Four Treatment Approaches for Actinic
Keratosis. N Engl J Med. 2019;380(10):935-946.
Efficacy info for drug labels retrieved from dailymed.nlm.nih.gov/dailymed (accessed 5/19/20)
¶
Drug costs are subject to change and prices listed may not represent contract prices paid by payers and price after rebates
*
Pricing retrieved from GoodRx.com (accessed 5/04/20)
††
Uhlenhake EE. Optimal treatment of actinic keratoses. Clin Interv Aging. 2013;8:29-35.
†

§

AK- actinic keratosis; G- grams; MAL-PDT- methyl aminolevulinate photodynamic therapy
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Although not the most efficacious treatment when compared
to fluorouracil, imiquimod, and methyl aminolevulinate
photodynamic therapy (MAL-PDT) in clinical trials, ingenol
mebutate may be a good option for patients who prefer a
treatment regimen with a relatively short duration, as initial
therapy with 0.015% ingenol mebutate requires only three
consecutive days of topical application over a four week span
compared to twice daily or thrice weekly topical application over
four weeks for 5% fluorouracil and 5% imiquimod, respectively.3
Because all AK treatments have increased efficacy with
retreatment, patients may be more willing to accept retreatment
from an agent with an easier treatment regimen compared
to regimens requiring longer treatment courses. However, in
January 2020, ingenol mebutate (Picato) was withdrawn from
the market by the manufacturer and precautionarily suspended
in the European Union following concerns about increased
rates of skin malignancy (particularly SCCs) associated with
ingenol mebutate use.4,5 In April 2020, the Pharmacovigilance
Risk Assessment Committee (PRAC) of the European Medicines
Agency (EMA) concluded in its safety review of ingenol mebutate
that the drug may carry an increased risk of skin malignancy,
which outweighs possible benefits of the agent.4,6
The EMA reached this conclusion following results of a threeyear two-arm safety study comparing ingenol mebutate
with imiquimod, which demonstrated a higher incidence of
malignancy in patients treated with ingenol mebutate than with
the comparator.5,7 According to the initial EMA press release
recommending suspension of ingenol mebutate, 3.3% of
patients receiving ingenol mebutate developed skin malignancy,
compared to 0.4% of patients receiving imiquimod per both
the preliminary and final results of the study.5,7 The same press
release cited an additional eight week vehicle-controlled trial
including 1,262 patients with a higher incidence of skin tumors
in the ingenol mebutate treatment arm (1% versus 0.1%).5
Lastly, the EMA referenced four clinical trials involving a total
1,234 patients with higher incidences of skin tumors in patients
treated with ingenol disoxate, an ester related to ingenol
mebutate, compared to patients treated with a vehicle control
(7.7% versus 2.9%).5 The EMA determined the similarity between
ingenol mebutate and ingenol disoxate warranted consideration
of those results in the safety review of ingenol mebutate.5

C.E. Heron, S.R. Feldman

overtly causing SCC; this notion may account for the differences
in incidence of skin malignancy between the agents in the
safety study. Additionally, the overall incidence of malignancy
in both groups was small, with 96.7% and 99.6% of patients
without SCC at the time of study completion in the ingenol
mebutate and imiquimod groups, respectively, in populations
at high risk for developing SCC. In an alternate pooled study
of two randomized controlled trials comparing imiquimod and
diclofenac, another field-therapy utilized for the treatment of
AKs, diclofenac-treated patients had a higher incidence of grade
III AK and invasive SCC compared to imiquimod-treatment
patients (11.0% versus 5.4%).9 This result may further suggest an
imbalance in overall incidence of malignancy in clinical trials
comparing imiquimod with other field therapies. In the vehiclecontrolled studies, lesion clearance by ingenol mebutate and
ingenol disoxate may have created an environment in which
residual SCCs were more easily detectable, resulting in a higher
documented incidence of skin tumors in those treatment groups
versus the vehicle groups.
The reproducibility of these findings in multiple clinical trials
warrants consideration when comparing adverse effect profiles
associated with different field-directed therapies. At this time,
ingenol mebutate remains available for treatment of AKs in the
United States, although the Food and Drug Administration is
currently collecting data to further investigate safety and risks
associated with its use.4 However, instead of removing the drug
from the market, it may be more reasonable for physicians and
their patients to weigh the risks and benefits when deciding
whether to treat AKs with ingenol mebutate. Although not the
most effective field-therapy compared to other available agents,
ingenol mebutate has a short course of treatment and an
overall mild side-effect profile, potentially increasing patients’
willingness to treat with the therapy. Thus, the decision to treat
AKs with ingenol mebutate may be best decided on a case-bycase basis after a conversation between patients and providers
outlining efficacy, ease of use, speed of response, cost, and
potential adverse effects.
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Although the results of these studies demonstrate a higher
incidence of skin malignancy in patients receiving ingenol
mebutate or the closely related compound ingenol disoxate
versus the respective comparative agents, patients with multiple
AKs warranting treatment with field-directed therapies such as
ingenol mebutate and imiquimod have an inherently higher
likelihood of developing SCC secondary to disease extent,8
independently of any possible increased risk conferred by a
chosen treatment. Thus, it is possible ingenol mebutate doesn’t
decrease the risk of SCC as much as imiquimod does, rather than
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Prescribing Isotretinoin for Transgender Patients:
A Call to Action and Recommendations
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CASE SCENERIO

A

26-year-old patient presents to the dermatology clinic
with severe nodulocystic scarring acne. The patient
identifies as a transgender male and notes that he
has been receiving hormone replacement therapy for the past
4 years with weekly intramuscular testosterone injections. He
has not had any gender-affirming surgeries and reports being
currently amenorrhoeic. He is currently practicing abstinence.
The patient has had his gender category legally changed
to male on his driver’s license. He reports a long history of
moderate acne, which significantly worsened after beginning
masculinizing hormonal therapy with testosterone. The patient
has tried doxycycline in the past as well as topical therapies
including benzoyl peroxide with limited success and is now
interested in isotretinoin therapy. The dermatologist notes
that iPLEDGE requires physicians to register patients in one of
three categories: male, female of non-childbearing potential, or
female of child-bearing potential. The dermatologist should:

taken steps toward mitigating the barriers to health faced
by transgender individuals, and the field of dermatology is
increasingly recognizing its critical role in providing nondiscriminatory, gender-affirming care for transgender patients.2
The UCLA Williams institute reports there are currently 1.4 million adult Americans who identify as transgender.3 88% of female
to male transgender individuals (transgender men) will develop
acne within 4-6 months of testosterone administration.2,4 Administration of testosterone can increase levels of androgens at
the pilosebaceous unit, leading to androgen-induced sebocyte
growth and differentiation as well as increased sebum production and infundibular keratinization.4 This mechanism is thought
to underlie testosterone-induced acne given the role elevated
sebum excretion plays in acne pathophysiology. Severity of
testosterone-induced acne in transgender men is variable, but it
can be severe with some patients developing severe inflammatory acne with scarring.5 Typical first line agents for acne such
as topical therapies and systemic antibiotics may be insufficient
for complete management of testosterone-induced acne, and
escalation of treatment is often required.4,5

Do Not Copy
Penalties Apply

A.

B.

C.

D.

Agree to start the patient on oral isotretinoin and register
the patient as “female of childbearing potential” according
to the patient’s sex assigned at birth and follow iPLEDGE
requirements for “female of childbearing potential.”
Agree to start the patient on oral isotretinoin and register
the patient as "male” according to their gender identity and
legal gender but follow iPLEDGE requirements for “female
of childbearing potential.”
Agree to start the patient on oral isotretinoin and register
the patient as “male” according to their gender identity and
legal gender and follow iPLEDGE’s requirements for male
patients only.
Not offer oral isotretinoin treatment because the category
of “male of childbearing potential” does not exist within
iPLEDGE’s patient registration schematic.

DISCUSSION
Transgender health has traditionally been neglected in
medicine; however, recent interest in improving health care
for transgender and other gender diverse persons has greatly
increased.1 In the past decade, the medical community has

There are currently no evidence-based best practice guidelines
for the treatment of testosterone-induced acne.2 Thus, the
treatment escalation algorithm is similar for transgender
men and cisgender (non-transgender) individuals, with some
key differences.2 Hormonal therapy with spironolactone
(aldosterone receptor antagonist with anti-androgen activity)
is not appropriate for transgender men who are on hormonal
therapy as it could potentially negate the desired masculinizing
effects of testosterone therapy.6 Furthermore, hormonal
contraceptives such as combined oral contraceptive pills are
not indicated for transgender men on masculinizing therapy.7
Other contraceptive options are less likely to interfere
with masculinizing hormone therapy in transgender men,
including intrauterine devices, injectables (Depo Provera), and
transdermal implants (Nexplanon), however, these may not
necessarily aid in the management of acne vulgaris.6,8 Thus,
isotretinoin remains an effective and viable treatment option
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FIGURE 1. Clinical considerations for managing isotretinoin
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Currently, iPLEDGE does not provide written guidance to
providers on how to register transgender individuals. iPLEDGE
requires patients to be registered according to sex assigned
at birth, which means transgender men must be classified
as females.7 This categorization scheme is incongruent with
transgender men’s gender identity. Misgendering transgender
patients in this manner is a powerful contributor to underlying
gender dysphoria, which may contribute to uncomfortable,
culturally incompetent clinical encounters, and ultimately lead
patients to reject starting treatment with isotretinoin.7
These issues have been raised in the past, with several articles
from 2016 to 2019 urging for gender-neutral registration.10-13 A
gender neutral patient categorization model of iPLEDGE is also
supported by both the American Medical Association (AMA)
and American Academy of Dermatology (AAD).14,15 However,
despite the pleas from clinicians and patients, no change has
yet been made to iPLEDGE.

Post-menopausal
or s/p surgical
sterilization'?

No

D.P. Sanchez, N. Brownstone, Q. Thibodeaux, et al

We add our voices to the echo of frustrated providers who find
themselves forced to choose between prioritizing their patients’
gender identity and FDA regulations. We agree with gender
neutral registration as proposed by the AAD and AMA, and
additionally propose assessing for childbearing potential at
the time of registration to yield a total of two possible patient
registration categories in iPLEDGE: patient of child-bearing
potential and patient of non-childbearing potential. We propose
the following questions as a guide for providers to follow as
part of history taking during the iPLEDGE registration process in
order to assess the reproductive potential of their patients in a
culturally sensitive manner:
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1. What is your current gender identity?
2. What are your chosen pronouns?
3. What is the sex listed on your original birth certificate?
n: hysterectomy;
bilateral
oophorectomy
or
salpingo-oophorectomy;
tubal
ligation;
essure
procedure
Surgical sterilization: hysterectomy; bilateral oophorectomy or salpingo-oophorectomy; tubal
Male/female (for purposes of identifying childbearing
ligation; essure procedure
vaginal sex that can result in pregnancy: cisgender female and cisgender male; transgender male (female to
potential)
er female (male
to female);
transgender
(female
and cisgender
male and cisgender
*Sexual
contact via
vaginal sexmale
that can
resultto
in male)
pregnancy:
cisgender female
4. Have you ever had any of the surgeries listed below? If so,
male; transgender male (female to male) and transgender female (male to female); transgender
male (female to male) and cisgender male
please specify which procedures
a. Hysterectomy (surgery to remove the uterus); bilateral
oophorectomy or salpingo-oophorectomy (surgery to
for testosterone-induced recalcitrant acne. Isotretinoin is highly
remove the ovaries or surgery to remove the ovaries
teratogenic; as a result, the US Food and Drug Administration
and fallopian tubes); tubal ligation (“tying” of the
(FDA) implemented a risk evaluation and mitigation strategy
fallopian tubes); orchiectomy (surgery to remove
(REMS) program (iPLEDGE) in 2006 in order to prevent fetal
testicles); vaginoplasty (surgery to remove the penis,
exposure to isotretinoin and to inform providers as well as
scrotum, and testes, and creates a vulva and vagina)
patients about the drug’s risks.9 Importantly, pre-menopausal
transgender men who have a uterus and ovaries may still
5. What is the sex assigned at birth of your sexual partner(s)?
become pregnant while undergoing masculinizing hormonal
therapy if engaging in vaginal intercourse.10 Registering patients
We suggest asking these questions during monthly iPLEDGE
into iPLEDGE mandates that prescribers classify patients into
visits as the answers to some of these questions may change
1 of 3 mutually exclusive categories: male, female of nonover time, as patients may change sexual partners and/or may
childbearing potential, or female of childbearing potential.
have surgeries later in the course of treatment. Following these
Females of childbearing potential are required to comply with
proposed parameters, a pre-menopausal transgender male with
contraception requirements.
intact uterus and ovaries who is sexually active with a partner
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pairing, which can result in pregnancy, would be categorized as
a patient of child-bearing potential. This patient would continue
to follow iPLEDGE’s requirements and recommendations of
pregnancy testing and contraceptive counseling. Conversely, a
transgender male with intact pelvic organs who is exclusively
sexually active with a partner pairing that cannot lead to
pregnancy would be categorized as a patient of non-childbearing
potential. Although we focus on transgender patients in
this article, similar guidelines may need to be considered for
cisgender female patients who are exclusively engaging in
intercourse with cisgender females, and thus not at risk of
pregnancy. This highlights the importance of taking patient’s
sexual orientation and sexual practices into account during
iPLEDGE registration as part of a patient-centered approach to
care.

CONCLUSION
None of the current 3 patient categories in iPLEDGE seemed
appropriate for our patient, who was a transgender male of
childbearing potential. After an open and very frank discussion
with the patient, he was required to comply with iPLEDGE’s
contraceptive counseling. The patient requested to be
registered as “male,” however doing so would result in provider
noncompliance and subsequent deactivation from the iPLEDGE
system.
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We urge the FDA to consider implementing the AAD and
AMA’s proposed gender-neutral model of registration for
iPLEDGE along with our proposed questionnaire which will
allow providers to assess patient’s childbearing potential by
elucidating whether a pre-menopausal patient has a uterus
and ovaries, and whether the patient is engaging in sexual
practices that can lead to pregnancy. This will accurately
stratify patients’ risk when taking isotretinoin across all gender
identities and types of sexual behaviors. It is important for the
field of dermatology to remain on the leading edge of patient
safety and advocacy issues and to remain compassionate and
adaptable when facing new patient care issues.
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Laboratory Testing in Telogen Effluvium
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INTRODUCTION

T

elogen effluvium (TE) – a common cause of nonscarring hair loss – is managed with varying clinical
protocols given the paucity of evidence-based practices.
While endocrine, vitamin, and mineral abnormalities have
been implicated in TE, whether laboratory testing changes
management or improves outcomes remains unclear. However,
laboratory testing in dermatologic conditions will be under
increased scrutiny by payors and administrators.1 This article
identifies 5 serum laboratory tests commonly performed for TE
and examines the evidence supporting their use.
Ferritin
Iron deficiency is commonly associated with TE with ferritin
measuring the body’s iron stores.2,3 Aside from observational
reports, there are few controlled human studies linking low
ferritin (<40 µg/L) levels to TE.4 Rather, a widely cited controlled
study demonstrated no difference in ferritin values regardless
of the cutoff value.5 While one group has reported that
supplementation with iron and L-lysine may reduce hair shedding
or telogen hairs, there is no controlled study demonstrating
that iron supplementation leads to hair regrowth in TE, with or
without iron deficiency anemia.2 Although controversial, iron
supplementation in the absence of anemia is not recommended
by some hematologic experts.2

D levels were significantly lower in TE patients, especially in
more severe deficiency.4 However, a review highlighted the lack
of evidence supporting vitamin D supplementation by reporting
contrasting studies with higher and lower rates of vitamin D
deficiency amongst TE patients.7 Furthermore, vitamin D levels
may fluctuate based on seasonal changes and ethnicity.8
Thyroid Stimulating Hormone
Thyroid disease is commonly listed as a cause of hair loss,
including TE. The widely cited reference study from 1972
examined thyroid hormone replacement in 9 patients with hair
loss and hypothyroidism and found higher rates of telogen hairs
at baseline with replacement leading to decreased proportion
of telogen hairs.9 Conversely, a longitudinal study of patients
with chronic TE found that hair shedding continued despite
treatment for hypothyroidism in 3 patients.10 A case-controlled
study reported that 24% of chronic TE patients had high levels
of thyroperoxidase antibodies,11 but found a low prevalence of
hyper- or hypothyroidism amongst these subjects. Treatment of
thyroid disorders in patients with TE also has not been further
examined on a larger scale.
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Iron Deficiency Anemia
Iron deficiency anemia (IDA) is a downstream effect of long
term iron deficiency.2 Several uncontrolled studies with small
test populations have demonstrated high rates of anemia
amongst TE patients,6 however a major controlled study found
no difference in hemoglobin levels in patients with chronic TE
and the control populations.5 It is unclear whether population
prevalence estimates of IDA are any different from controlled
studies of subjects withTE.2 While no studies have demonstrated
that iron supplementation promotes hair regrowth in the setting
of TE, when identified, IDA should be treated as the causes may
range from heavy menstrual bleeding to malignant intestinal
bleeding.
Vitamin D
Vitamin D has many pivotal roles for hair follicle development,7
however the association between vitamin D deficiency and TE is
unclear. A prospective, case-controlled study found that vitamin

Zinc
A case series of 5 patients concluded that zinc supplementation
in patients with TE led to increased hair growth.12 However, the
authors acknowledge that 4 of these patients may have had
alopecia areata, rather than TE. Furthermore, the small sample
size limits the validity and generalizability of these results.
Several other case-controlled studies have examined zinc levels
in patients with TE with mixed results.

CONCLUSIONS
Dermatologists often obtain the laboratory tests above to assess
the etiology of TE, however, they should be aware of the limited
evidence supporting their utility. Already, anecdotal experience
from providers indicates potential resistance for insurance to
cover laboratory tests. Although some patients may experience
an emotional benefit of testing, dermatologists must be
cognizant of potential physical, psychological, and financial
stresses like vasovagal potential, needle phobia, and out-ofpocket costs. Prospective controlled studies and clinical trials
for TE should be encouraged for clinical clarity and evidencebased care.
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Dermatology Resident Anxiety
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T

he coronavirus disease pandemic has quickly and
abruptly altered workflow and education across medical specialties. As the health crisis persists in the United
States, change will be the norm for the foreseeable future. Dermatology residents report high levels of anxiety, with concerns
ranging from redeployment to career prospects.1 In this era of
rapidly evolving medical practice and education, the latest cohort entering their first year of dermatology residency still face
all the traditional challenges of entering specialty training, such
as learning the lexicon and the diagnostic skills fundamental to
dermatology.

Various specialties use intensive skills courses, or “boot
camps,” to build the knowledge base and procedural skills
of new residents,2 but creative methods of delivery are
increasingly necessary due to social distancing. We hosted
a virtual dermatology boot camp specifically for PGY-2
dermatology residents, with topics such as the dermatology
lexicon, approaching inpatient consults, common treatment
regimens and introductory dermatopathology. Furthermore,
given the known gaps in training and practice in managing
melanin-rich skin,3 dedicated time was allotted to highlight the
unique nuances of diseases in all skin types and to emphasize
the importance of inclusivity early in training. The interactive
lectures were presented live through a virtual platform,
allowing teaching through the Socratic method and input from
expert speakers in real-time. The event was also recorded with
playback capability for trainees to review any missed portions
or reinforce key concepts. To assess the utility and efficacy of
the virtual boot camp, pre-webinar and post-webinar polling
gauged self-reported preparedness and anxiety related to
starting specialty training.

Sixty-eight dermatology residents participated in the webinar,
and the polling response rate was 63.23%. Before the boot
camp, more then half of attendees reported limited to no
sense of preparedness (51.56%) (Figure 1A), and 62.79%
reported a “high” to “very high” level of anxiety surrounding
dermatology residency (Figure 1B). After the intensive boot
camp, the percentage of residents rating their readiness as
“prepared” increased dramatically from 11.63% to 58.85%, with
an additional 11.54% considering themselves “very prepared”
(Figure 1A). “High” to “very high” reported anxiety levels
decreased to 19.23%, a 43.56% change, after the boot camp,
with more residents overall classifying their anxiety on the
lower end of the spectrum when compared to the pre-webinar
results (Figure 1B). Extrapolating from these data may be
difficult due to self-selection bias, observational bias and the
small proportion of PGY-2 residents captured. We suspect,
however, that the angst surrounding beginning dermatology
residency is underreported and is similar across programs
nationwide.
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The ongoing discussion of ways to minimize disruptions to
trainee education4,5 and our sampling of PGY-2 perspectives
reflect the chance to leverage challenges posed by the
pandemic as opportunities to better transition our residents into
dermatology. Virtual curricula allow robust exposure to expertise
beyond home institutions, convenient playback capability when
schedules are in constant flux, and experience manipulating
technology increasingly integral to professionalism. Despite
the limitations of this study, our findings illustrate compelling
levels of anxiety among incoming first-year dermatology
residents and suggest that formally addressing the tenets of the
specialty at the onset of PGY-2 can strengthen the foundation
and boost the confidence of our trainees.

FIGURE 1. (A) Reported level of preparedness for starting dermatology residency, before vs. after attending PGY-2 boot camp (B) Reported level of
anxiety related to starting dermatology residency, before vs. after attending PGY-2 boot camp.
(A)

(B)
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INTRODUCTION

T

he COVID-19 pandemic has forced healthcare providers
across all specialties to adjust their methods of clinical
practice. In dermatology, focus on the continued safe
usage of immunomodulating biologic therapies has attracted
particular interest as the COVID-19 virus represents a novel
infection risk. While guidance on biologic initiation and
continuation has been established,1 the return to normalcy
will likely involve a safe and effective vaccine. This vaccine(s)
will represent a new clinical hurdle for prescribers who
have continued patients on biologic therapy throughout the
pandemic.

Biologic therapies have become central in the treatment
of many dermatologic diseases. In psoriasis, effectiveness
hinges on directly targeting pathogenic TNF-α – IL-23 – Th17
inflammatory pathways. These same cytokine signals play a
role in natural infection clearance and may alter immunological
memory with vaccination;2 the immune system’s capacity to
respond quickly and unambiguously upon re-encounter with
a pathogen. Post marketing studies establishing the safety
and efficacy of vaccination in patients receiving biologics
are conflicting and occasionally lacking.3,4 FDA prescribing
information of biologic therapies used in the treatment of
psoriasis often provides limited information pertaining to
concurrent administration of commonly administered adult
vaccines (influenza, pneumococcal). A novel COVID vaccine will
certainly also be underrepresented in prescriber information.

3.

A small subset of patients who prioritize high titer immunity
over potential skin flare may consider biologic discontinuation prior to receiving an inactive vaccine. We believe that
regions with high rates of COVID-19 infection, hospitalization, or mortality may justify this unique approach.

Detailed guidance will be required in order to safely vaccinate
biologic-maintained patients. When faced with the possibility
of interrupting immunosuppressive treatments dermatologists
may fear the development of antidrug antibodies (ADAs) that
diminish the efficacy of biologic therapy. Recent studies of
newer biologics, those targeting the IL-23/IL-17 immunological
pathways such as guselkumab, tildrakizumab, and ustekinumab,
reveal less than 6.7% of patients developing ADAs.5 The lower
occurrence of immunogenicity seen with IL-23/IL-17 biologics
and the growing arsenal of available treatments make restarting
or switching biologic therapy after a pause for vaccination a
more plausible therapeutic option. We believe early anticipation
of vaccine scenarios is essential to ensure safe management
of patients on biologic therapies throughout all phases of the
COVID-19 pandemic.
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While the final features of a COVID-19 vaccine are undetermined,
a systematic approach to vaccination in patients on biologic
therapies will be necessary.4 We foresee the following
considerations to be relevant to our biologic-maintained
patients:
1.

2.

If more than one effective COVID-19 vaccine is approved,
patients on a biologic therapy should be administered an
inactive type if the option exists.
If only a live attenuated vaccine is available, biologic discontinuation will be required. Drug properties such as dosage
and pharmacokinetics as well as vaccine characteristics
such as length of vaccine induced viremia and immune
response kinetics should be factored when determining
timing of drug discontinuation to vaccine administration.4
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FROM THE #1 ACNE SKIN CARE BRAND IN EUROPEAN PHARMACIES

NEW – NOW OTC!

EFFACLAR

ADAPALENE GEL 0.1%
ACNE TREATMENT
• Helps clear & prevent acne with
former prescription-strength retinoid
• Oil-free. Fragrance-free
1.6 FL. OZ – SRP $29.99
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ALSO AVAILABLE

EFFACLAR DUO

DUAL ACTION ACNE TREATMENT

1

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

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

Learn more and access exclusive content at our physician website

