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Figure 4: Fontana-Masson stain highlighting free granules of melanin in the dermis as well as a few melanophages without a
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FOR YOUR PATIENTS WITH ACNE VULGARIS

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

SEE WHAT’S POSSIBLE AT ARAZLO.COM
Do Not Copy

Penalties Apply

*Treatment success on the Evaluator’s Global Severity Score (EGSS) was defined as at least a 2-grade improvement from baseline and an EGSS score of clear (0) or almost clear (1).1
Phase 3 study design: The safety and efficacy of ARAZLO Lotion were assessed in 2 multicenter, randomized, double-blind clinical trials of 1,614 subjects aged 9 years and older with facial
acne vulgaris. Subjects had a score of moderate (3) or severe (4) on the EGSS, 20 to 50 inflammatory lesions, 25 to 100 noninflammatory lesions, and 2 or fewer facial nodules.1

†

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

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

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

References: 1. ARAZLO Lotion [prescribing information]. Bridgewater, NJ. Bausch Health US, LLC. 2. Tanghetti EA, Kircik LH, Green LJ, et al. A phase 2,
multicenter, double-blind, randomized, vehicle-controlled clinical study to compare the safety and efficacy of a novel tazarotene 0.045% lotion and tazarotene
0.1% cream in the treatment of moderate-to-severe acne vulgaris. J Drugs Dermatol. 2019;18(6):542-548. 3. Food and Drug Administration. Orange Book:
Approved Drug Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.gov/scripts/cder/ob/index.cfm. Accessed October 20, 2020.
4. Data on file.

ARAZLO is a trademark of Ortho Dermatologics’ affiliated entities.
© 2020 Ortho Dermatologics’ affiliated entities. ARZ.0140.USA.20
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use ARAZLO safely and effectively.
See full Prescribing Information for ARAZLO.

ARAZLO™ (tazarotene) Lotion, 0.045%

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

ABSTRACT
Background: The prevalence and clinical presentation of acne vulgaris in Latin America are comparable to that in Europe and the
United States. This review aims at insight into the role of Over the Counter (OTC) products in acne treatment and maintenance in
Latin America.
Methods: A panel of dermatologists from Latin America employed an online procedure to answer questions on this topic: What is
used, by whom, when, how, and why? Before the meeting, a survey was completed by dermatologists from Latin America on OTC
products for acne recommended by the panel in their clinical practice. The survey information and a literature review on Latin American
acne guidelines and clinical studies were used to address this topic.
Results: The survey responders' choices on OTC products for monotherapy comprised alpha-hydroxy acid and beta-hydroxy acidcontaining serum, ceramides-containing foaming cleanser, a soap-free exfoliating cleanser, adapalene, and benzoyl peroxide-containing
products. The clinicians recommended OTC cleansing products mainly for younger patients at a starter level and for women with adult
acne. The use of these OTC products is similar to practice described in therapeutic acne guidelines and algorithms for Latin American
countries, Spain and Portugal, Europe, and the United States.
Conclusions: Advisors agreed that OTC products and skincare recommendations, in addition to the use of prescription medications, are
a crucial part of successful acne therapy. Participants noted that the use of quality OTC products could improve acne symptomatology
and severity.
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INTRODUCTION

A

cne vulgaris (acne) is an inflammatory skin disorder,
ranked by the Global Burden of Disease Project as the
eighth most prevalent disease worldwide.1,2 Globally
the prevalence of acne is estimated at 9.4% affecting 650
million adolescents and adults.1-4 For adolescent girls, acne's
peak incidence is 14–17-years old and 16- and 19-years-old for
boys.3,4 Although typical for adolescents, this inflammatory skin
disorder is becoming more prevalent in adulthood, especially
in women.4,5

The high prevalence of acne and its presentation is similar in
Latin America and the Iberian Peninsula.6 A prospective study
assessed the demographic and clinical characteristics of 1,384
patients between 25 to 60 years from 21 countries in Latin
America and the Iberian Peninsula.6 The study aimed to identify:

parameters for the severity of acne, its links to demographic,
biological, social, environmental factors, and potential triggers.
The study found that acne was presented similarly in adults
and adolescents.6 The authors concluded that acne severity was
associated with: the male gender, cosmetics, age of onset, and
signs of hyperandrogenism.6
Members of the Iberian-Latin American College of Dermatology
(CILAD) formed the Iberian-Latin American Group for the
Study of Acne (GILEA). They developed a practical treatment
algorithm on acne, adapting it to the reality of Latin American
countries, Spain and Portugal.7 The algorithm addresses mildto-severe acne treatment and includes Over the Counter (OTC)
nonprescription treatment and skincare products (Figure 1).7
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FIGURE 1. Therapeutic algorithm for Latin American countries, Spain and Portugal.
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Adapted from Bagatin et al.7 Benzoyl peroxide (BPO), antibiotics (AB)

As Europe and the United States, in Latin American countries,
OTC acne treatments and skin care, such as non-comedogenic
cleansers and moisturizers, have been successfully used
to reduce skin irritation.7-12 OTC acne treatment, either as
monotherapy or in combination with prescription agents, offers
physicians and patients the opportunity to cover and treat most
of the concerns and side effects that might develop during and
after acne treatment. Therefore, they are extensively used in
acne treatment by dermatologists.11,12
The current review explored the role of OTC products as
mono-treatment, adjunctive, and maintenance treatment in
acne-affected patients in Latin American countries.

MATERIALS AND METHODS
The review aims to better understand the role of OTC products
and skincare in the treatment of acne in Latin America. We tried
to find answers to the questions: What OTC products are advised
for acne, who uses these products, when are they used, how are
they used, and why the OTC products are recommended.

SURVEY
The panel of seven dermatologists from Latin America (the
authors) convened for a Webinar meeting on April 28, 2020.
The online conference replaced a face to face meeting that
was canceled due to COVID-19. Before this Webinar meeting,
the panel members completed a survey on OTC products' role
and skincare in acne treatment in Latin America and specifically
in their practice. The survey examined which OTC products
were recommended for acne monotherapy as an adjunctive
treatment and for maintenance. Further questions addressed
who uses these products, when, how, and why the products are
recommended.
The results of the survey were summarized, presented, and
discussed during the Webinar. The survey results, coupled with
the panel's expert opinion and experience, are presented in the
current review.
Literature Searches
We performed a literature review selecting clinical acne
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TABLE 1.

FIGURE 2. Literature searches results.

Survey Treatment Choice Monotherapy
First
Choice

Second
Choice

Third
Choice

AHA and BHA seruma

1

--

3

Ceramides containing
foaming cleanserb

1

--

--

Exfoliating soap free cleanserc

1

1

--

BPO with or without AB

1

--

--

Retinoid gele

2

1

--

BPO and lipo-hydroxy acid creamf

1

2

--

Lotion

--

1

--

Cleansing gelh

--

1

--

Phytosolution gel cleanseri

--

1

--

j

AHA gel

--

--

1

GA lotion or geld

--

--

1

--

--

1

Product

d

g

Not relevant: Other subject or country/author outside Latin America, low quality, a small
number, case studies.
*

guidelines and algorithms and clinical literature from Latin
American countries on acne. Searches included clinical acne
guidelines, algorithms, clinical studies, and review articles on
acne prevention, treatment, and maintenance using OTC and
skincare. For this purpose, searches on August 11 and 12, 2020,
using PubMed and Google Scholar as a second source explored
for English-language, Spanish and Portuguese literature using
the following terms: "Latin American articles on Acne vulgaris,
acne pathogenesis, acne therapy with OTC regimens, active
cosmetics, acne guidelines, algorithms." Exclusion criteria
included: Not addressing Latin American patients, no original
data (unless a review article was deemed relevant), and not
dealing with the clinical management of acne. Two clinicians
manually reviewed the selected publications for additional
resources. The literature searches yielded thirty-two papers.
After excluding duplicates and papers deemed not relevant,
five papers remained (Figure 2). Articles from other countries
were used to provide information where needed and for the
discussion. The results of the searches were summarized,
presented, and discussed during the Webinar meeting.

Spot gel

k

Who?

Younger patients, starter level,
women adult acne

When?

Mild to moderate but mostly
mild acne

Where?

Face and chest

How?

Once or twice a day

Do Not Copy
Penalties Apply

Results of the Survey
OTC Monotherapy
Topical acne treatment can be given as monotherapy or
combined with systemic therapy, depending on the acne type.7-11
The survey completed by the panel of dermatologists from Latin
American countries asked which type of OTC acne monotherapy
would be the physician's first, second, and third choice. The
responders' first and second choices did not show a clear
tendency to use a single acne product. Still, their third most
prescribed product of choice was a serum of alpha hydroxy acid
(AHA) and beta-hydroxy acid (BHA).

Why?

Easy/pleasant to use, texture,
tolerance, anti-inflammatory
properties and results

aBlemish and age serum, SkinCeuticals; bCeraVe foaming cleanser; cSebiaclear
cleanser, SVR; dNo brand ; eDifferin, Adapalene gel, Galderma; fEffaclar Duo
SPF, LRP; gDry lotion, Secatriz; hEffaclar cleansing gel, LRP; iNormaderm gel
cleanser, Vichy; jNeostrata CLARIFY 15 AHA gel; kBABE stop AKN stop Control,
BABE; Benzoyl peroxide (BPO); Alpha hydroxy acid (AHA); Beta hydroxy acid
(BHA); Antibiotics (AB); Glycolic acid (GA); La Roche-Posay (LRP).

As a first choice, the respondents further recommended AHA
and BHA containing serum, ceramides-containing foaming
cleanser, a soap-free exfoliating cleanser, adapalene, and
benzoyl peroxide (BPO) containing products. As a second and
third choice, the dermatologists recommended BPO and lipohydroxy acid cream, a purifying gel cleanser, AHA containing
gel, glycolic acid (GA) containing lotion or gel, and a spot
treatment gel. Most of the formulations have a combination
of AHA and GA. However, in the survey, AHA and GA were
mentioned as two separate products.
BPO and lipo-hydroxy acid cream was recommended by the
respondents for mild-to-moderate acne as, according to their
experience, it is well-tolerated and has anti-inflammatory
activity (Table 1).
The clinicians recommended OTC cleansing products mainly for
younger patients at a starter level and for women with adult acne.
The use of these OTC products is similar to practice described
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TABLE 2.
Survey Adjunctive Treatment Choice
First
Choice

Second
Choice

Third
Choice

Phytosolution gel cleansera

1

1

--

BPO and lipo-hydroxy acid creamb

1

1

--

Ceramides containing
foaming cleanserc

1

--

--

Serum niacinamidd

1

--

--

Retinoid + BPOe

1

--

--

BPO and lipo-hydroxy
acid and SPFf

--

1

--

Ceramides containing
micellar cleanserg

--

1

--

Tonic with purified waterc

--

1

--

Formulated products
containing tretinoinc

--

1

--

Lotion with SAh

--

1

--

Sunscreeni

--

--

1

HA containing serumj

--

--

1

Exfoliating moisturizer

--

--

1

Serumc

--

--

1

SPF producti

--

--

1

--

--

1

Product

k

BPO 5%

l

Who?

All patients

When?

Moderate-to-severe but mostly
moderate acne

Where?

Face

How?

Once or twice a day, morning
or evening, full face or spot
treatment, preparation for
other products

Why?

Cosmetically elegant (texture),
non-irritating well tolerated,
anti-inflammatory, repairs skin
barrier, hyperchromia post
acne, follicular occlusion,
seboregulatory

A. Andriessen, A.C. Rodas Diaz, P. Castaneda Gameros, et al

the recommendation given for mild to moderate acne in Latin
American countries, Spain, and Portugal.7 The algorithm further
suggests the treatment is to be used in combination with skin
care, such as gentle cleansers and moisturizers.7
When asked, panel members answered that the ceramidescontaining cleansers were used for those that did not have oily
skin and might be sensitive to BPO containing cleansers. Washes,
scrubs, and topical medications, such as retinoids, antibiotics,
and BPO, may alter the skin barrier, causing irritation and dry
skin.12-14 Especially in individuals with skin prone to irritation,
these products possibly reduce adherence to treatment and
therapeutic outcomes.12-14
OTC Products for Adjunctive Treatment
As their first choice adjunctive treatment, the respondents
recommended OTC products, such as ceramides-containing
cleansers or thermal water. They further advised the adjunctive
use of creams or serums with BPO and AHA or adapalene and
BPO or niacinamide. As a second and third choice, various
cleansing agents were recommended, such as those containing
thermal water or micellar technology. Other recommended
products included HA containing serum, SA containing
lotion, exfoliating moisturizer, and sunscreen. Most of the
products were used on the face for moderate-to-severe acne in
combination with prescription products. The OTC products were
applied once or twice a day, morning or evening on the full
face or spot treatment, and for preparation of the skin for other
products. As a rationale for their choice, the dermatologists
answered that these OTC products are cosmetically elegant
(texture), non-irritating well-tolerated, anti-inflammatory, repair
the skin barrier, post-inflammatory hyperchromia, follicular
occlusion, sebum-controlling purposes (Table 2).

Do Not Copy
Penalties Apply

aNormaderm gel cleanser, Vichy; bEffaclar Duo, LRP; cCeraVe foaming cleanser;
d
Local formulation; eEpiduo, Galderma; fEffaclar Duo SPF, LRP; gCeraVe micellar
cleansing water; hNormaderm Skin Corrector, Vichy; iVichy ideal soleil, antiacne; jMineral 89 Serum, Vichy; kEffaclar K, LRP; lClindoxyl control 5%, Stiefel;
Benzoyl peroxide (BPO); Salicylic acid (SA); Sun protection factor (SPF);
Hyaluronic acid (HA); La Roche-Posay (LRP).

OTC Maintenance Treatment
As their first OTC choices for maintenance treatment, the
respondents mentioned a cleansing gel, creams or serums with
BPO and AHA and BHA or an OTC strength topical retinoid.
The respondents recommended a ceramide containing cleanser,
SA containing lotion, an AHA-containing product, and sunscreen
as a second and third choice.
The respondents noted that most products were used for the
face twice daily.

in Europe and by an international panel of dermatologists.11,12
The survey respondents used AHA and BHA containing serums
for their efficacy and ease of use by teenagers and adult women.
Respondents recommended topical OTC strength retinoids
for full-face application for mostly young patients with noninflammatory acne. The recommended treatment is similar to

When asked why these OTC products were used, the
dermatologists answered that the products have attractive
features, such as not oily, a suitable texture, and non-irritating.
The respondents further noted that in their experience, the OTC
products help to prevent acne flares, are anti-inflammatory,
anti-follicular occlusion, control oily skin, and minimize scars
(Table 3).
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TABLE 3.
Survey Maintenance Treatment Choice
First
Choice

Second
Choice

Third
Choice

AHA and BHA seruma

1

--

--

SPF 50b

1

--

--

Product

Blemish cleansing gel

1

--

--

Glycolic gelc

1

--

--

BPO 5%d

1

--

--

BPO and lipo-hydroxy
acid creame

1

--

--

Retinoid gel

1

2

--

Ceramides containing
foaming cleanserg

--

1

1

Exfoliating soap free cleanserh

--

1

--

Lotion with SAi

--

1

--

Gel

--

1

--

SPF anti-acnek

--

1

--

Lotionl

--

--

1

SPF 30

--

--

1

Pore creamn

--

--

1

Azaleic acid

--

--

1

Sebium Biodermap

--

--

1

a

f

j

m

o

When?

For patients with a few or no
lesions or dilated pores.

Where?

Face

How?

Why?

A. Andriessen, A.C. Rodas Diaz, P. Castaneda Gameros, et al

linoleic acid (LA), and zinc-based formulations.15 BPO, available
as creams, gels, lotions, and washes, can treat mild acne. The
antimicrobial agent BPO is active against Cutibacterium acnes
(C. acnes) by releasing reactive oxygen species (ROS) and has
a slight comedolytic effect.16 Additionally, BPO, in combination
with topical or systemic antibiotics, prevents and treats bacterial
resistance.16 A caveat to BPO is that it stains fabric, and for that
reason, patients are advised not to use it in the evening to avoid
staining bed-linens.
Fixed combinations such as BPO plus antibiotics or adapalene
have advantages over monotherapy because they act on a
variety of pathogenic factors.16
Hormonal acne therapy may be beneficial for females with
hormonal changes.7
Oral antibiotics are recommended for moderate-to-severe
papulopustular acne, not responding to topical treatment,
and for patients with mild nodulocystic acne.7 Patients with
moderate-to-severe nodulocystic acne who lack success with
topical therapeutics should be treated with oral isotretinoin, oral
antibiotics, or oral dapsone.7
The algorithm emphasizes skincare importance, such as
gentle cleansers and moisturizers, skin barrier repair agents,
OTC keratolytic agents, and sunscreen. These OTC products
can be applied as monotherapy for mild acne, adjunctive, or
maintenance treatment.7

Do Not Copy
Apply
Once or twice a day, Penalties
morning
or evening.

Not oily, pleasing texture,
non-irritating, prevents acne
recurrence, anti-inflammatory,
anti-follicular occlusion, controls
oil, and minimizes scars

aBlemish and age serum and cleansing gel, SkinCeuticals; bAnthelios Shaka
SPF 50 LRP; cLocal brand; dClindoxyl control 5%, Stiefel; eEffaclar Duo SPF,
LRP; fDifferin, Adapalene Galderma; gCeraVe foaming cleanser; hSebiaclear
cleanser, SVR; iNormaderm Skin Corrector, Vichy; jSalises gel, Sesderma; kVichy
ideal soleil, anti-acne; lDry lotion, Secatriz; mCetaphil AC SPF 30; nSebiaclear
cream, SVR; oAzeleic acid; pSebium, Bioderma Benzoyl peroxide (BPO); Alpha
hydroxy acid (AHA); Beta hydroxy acid (BHA); Antibiotics (AB); Glycolic acid
(GA); La Roche-Posay (LRP).

DISCUSSION
The panel recommended similar OTC products for monotherapy
for mild-to-moderate acne, to recommendations given in the
therapeutic algorithm for Latin American countries, Spain, and
Portugal (Table 4).7 The algorithm recommends topical retinoids,
antimicrobials, or fixed combinations for comedonal acne and
mild-to-moderate papulopustular acne.7
Benefits were shown of various topical OTC acne products, such
as SA, niacinamide, BPO, lipohydroxy acid (LHA), AHAs, retinoid,

Adjunctive OTC treatment recommended by the dermatologists
who completed the survey is similar to the algorithm's
recommendations. This is also the case for maintenance
treatment, where the algorithm recommended gentle cleansers,
moisturizers, topical retinoids, and BPO as the first line and
azelaic acid as the second-line option.7
Topical retinoids normalize infundibular keratinization, inhibit
comedogenesis and inflammation.17 Retinoids act by binding to
cytoplasmic and nuclear receptors and regulate the expression
of genes related to cell differentiation, lipid metabolism,
apoptosis, and cell cycle.17,18 Adverse events resulting from
retinoids use such as irritant contact dermatitis, erythema,
pruritus, desquamation, an increased risk of photosensitivity,
and postinflammatory pigmentation may be reduced by the use
of moisturizers and sunscreen.13,18
Topical antibiotics have anti-inflammatory and antimicrobial
effects but should not be used as monotherapy due to bacterial
resistance; combinations with BPO and antibiotics seem to be a
better choice.
In mild and comedonal acne, SA-based OTC products, lipo-
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TABLE 4.
Acne Cleansers and Moisturizers Action and Features
Type of OTC Acne Treatment

Action/Features of the Products

Monotherapy: Mainly used for mild acne

Well tolerated, anti-inflammatory, easy and comfortable to use, cosmetically pleasant texture

Adjunctive therapy: Mainly used for
moderate acne in combination with
prescription treatment

Non-irritating, well tolerated, anti-inflammatory, repairs skin barrier, addresses hyperchromia
post-acne, follicular occlusion, seboregulatory, and pleasant texture.

Maintenance therapy

Anti-inflammatory action, prevention of acne flares, oil control, and minimization of scars.
Features include: texture, non-oily, and non-irritating.

BPO containing products

Available as creams, gels, lotions, and washes, can treat mild acne, or can be used as adjunctive
treatment or as component of fixed combinations. Is effective but may cause irritation

SA containing products

Salicylic acid, available in creams, lotions, and pads, helps resolve the irregular shedding of
cells. For mild acne, it can unclog pores at it is fat soluble, but has no antimicrobial activity.

GA containing products

Available as creams, gels, lotions, accelerates collagen synthesis by fibroblasts and also
modulation of matrix degradation and collagen synthesis through keratinocyte-released
cytokines. There is a risk for increased UV-induced pigmentation when using these products.

Retinoid containing products

Topical retinoids decrease the formation of acne by changing cell-growth and decreasing
inflammation. They are used to treat moderate-to-severe acne often in combination with other
products, such as BPO and oral antibiotics. AEs include dryness, pruritus, and erythema.

Azaleic acid containing products

Azelaic acid helps normalizing follicular hyperkeratinization by a cytostatic effect on
keratinocytes. It decreases proliferation of C.. acnes by inhibiting protein synthesis and reduces
inflammation. Effective for mild to moderate papular-pustular acne, particularly in patients with
sensitive and darker skin, as well as in adult acne in women.

Ceramides containing cleansers
and moisturizers

Acne affected skin may have reduced ceramide levels resulting in skin barrier dysfunction which
correlates with hyperkeratinization and comedone formation. A ceramide containing skincare
regimen supports the removal of excess sebum and debris on the skin surface (cleansing) and
improves skin barrier (moisturizing) function.

Cleansers and moisturizers containing TSW
AHA and BHA containing products

Do Not Copy
Available as creams, gels, serums, and lotions, they are both exfoliants and moisturizers and
Penalties Apply
may have antiaging properties. In OTC products low concentrations (4%–10%) are used.
May help restore the skin microbiome reducing inflammation.

Sunscreen with an SPF of at least 30

Sunscreens prevent postinflammatory hyperpigmentation.

HA containing products

HA encompasses a large volume of water giving solutions high viscosity, even at low
concentrations. Used as a moisturizer to help improve skin hydration.

Benzoyl peroxide (BPO); Alpha hydroxy acid (AHA); Beta hydroxy acid (BHA); Glycolic acid (GA); Salicylic acid (SA); Sun protection factor (SPF); Hyaluronic acid (HA);
Adverse events (AEs); Thermal spring water (TSW)

hydroxy-acids, glycolic acid (in low concentrations), and
nicotinamide may be able to control the disorder. SA, available
in creams, lotions, and pads, helps unclog pores resolve lesions
but lacks bactericidal activity.7 SA is the most common form of
BHA, and concentrations can range between 0.5 and 5 percent,
depending on the product type.7 Formulations containing AHA
are suitable for dry skin, and surface-level skin concerns like
acne scars and BHAs containing products are suitable for oily
and acne-prone skin types. Both AHA and BHA are available
in combined formulations or can be used by alternating two
products.7 When using these products, sunscreen should be
applied daily.13,18
The panel recommends that cleansing agents and moisturizers
suitable for oily skin or sensitive skin, with ingredients that
help control sebaceous secretion, are the right choice for acne
patients.

Barrier dysfunction correlates with hyperkeratinization and
comedone formation.14 Increased trans-epidermal-water-loss
(TEWL) and inconsistent ceramide content in the stratum
corneum are well characterized in acne patients.14 Therefore,
an effective adjuvant skincare regimen must focus on removing
excess sebum and debris on the skin surface (cleansing) and
improving skin barrier (moisturizing).12,13
Improving skin barrier function is important for increasing
tolerability, leading to enhanced adherence to treatment and
efficacy.19 The primary goal of adjunctive skincare focuses on
repairing the epidermal barrier to reduce TEWL and improve
epidermal hydration. Ceramides containing products help to
reduce TEWL and to improve skin barrier function.13
The number one attribute for a cleanser to be considered
adjunctive therapy is the lack of irritation to exacerbate the
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drying and irritating issues related to prescription acne products.
Important features of OTC products used for acne patients
include: non-irritating, well-tolerated, anti-inflammatory, repairs
skin barrier, addresses hyperchromia post-acne, follicular
occlusion, sebum regulatory, and pleasant texture.

CONCLUSION

OTC monotherapy is used for mild acne, and OTC adjunctive
therapy is mainly applied for moderate acne in combination
with prescription treatment.
Reasons for using OTC maintenance therapy are antiinflammatory action, prevention of acne flares, oil control, and
minimization of scars.
Common ingredients in acne products (eg, BPO and retinoids)
are effective but may cause skin irritation and impair the skin
barrier function. Ceramides containing skincare may offer acne
patients benefits to help restore skin barrier function.

All authors contributed to the development, writing, and
reviewing the article and agree with its content.
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ABSTRACT
Background: Psoriasis is a chronic, inflammatory disease that may differ in prevalence and clinical presentation among patients from
various racial and ethnic groups. Two phase 3 studies demonstrated efficacy and safety of halobetasol propionate (HP) 0.01% lotion in
the treatment of moderate-to-severe plaque psoriasis (NCT02514577, NCT02515097). These post hoc analyses evaluated HP 0.01%
lotion in Hispanic participants.
Methods: Participants were randomized (2:1) to receive once-daily HP or vehicle lotion for 8 weeks, with a 4-week posttreatment
follow-up. Post hoc efficacy assessments in Hispanic participants (HP, n=76; vehicle, n=43) included treatment success (≥2-grade
improvement in Investigator’s Global Assessment and score of ‘clear’ or ‘almost clear’), psoriasis signs, and affected body surface area
(BSA). Treatment-emergent adverse events (TEAEs) were evaluated.
Results: At week 8, 38.8% of participants achieved treatment success with HP versus 10.3% on vehicle (P=0.001). HP-treated
participants achieved greater improvements in psoriasis signs, compared with vehicle (P<0.01 all). HP group had a greater reduction
in affected BSA versus vehicle (P=0.001). Treatment-related TEAEs with HP were application site infection and dermatitis (n=1 each).
Conclusions: Once-daily HP 0.01% lotion was associated with significant reductions in disease severity in Hispanic participants with
moderate-to-severe psoriasis, with good tolerability and safety over 8 weeks.
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INTRODUCTION

P

soriasis is a chronic, inflammatory immune-mediated
disease that occurs throughout the world.1 Although
dermatologic disorders are common in all racial and
ethnic groups,2 clinical data on psoriasis in skin of color
is limited. From the data that are available, it appears that
differences pertaining to prevalence, affected body surface
area (BSA), clinical presentation, and quality of life exist among
patients with psoriasis from various racial and ethnic groups.3-6
For example, the estimated prevalence of psoriasis among
adults in the United States (US) is higher in the White population
(3.6%) than in Black/African American (1.9%) and Hispanic (1.6%)
populations.3 However, because psoriasis is more frequently
undiagnosed in people of color, the prevalence of psoriasis in
non-White populations is likely to be underestimated.7,8

evidence regarding the efficacy and safety of psoriasis therapies
in this population.4,11,12 In Hispanic patients of any race, psoriasis
is the third leading diagnosis in dermatology clinics, even
though Hispanic patients may be less likely to seek dermatologic
care compared with other races or ethnicities.2 Further, data
have shown greater disease severity, worse psoriasis-related
quality of life, and higher levels of undertreatment for psoriasis
among Hispanic patients compared with other racial and ethnic
groups.2,4,13,14 Given the rapid growth of the Hispanic population,
the characteristic nature of psoriasis in Hispanic patients, and
undertreatment in this ethnic subgroup, additional studies of
psoriasis are warranted so ethno-racial differences in psoriasis
may be better understood and treatment disparities among
Hispanic patients can be addressed.

Although the Hispanic population is the largest and fastest
growing ethnic group in the US,9,10 there is little available

Topical corticosteroids are the mainstay of psoriasis treatment,
providing a high efficacy-to-safety ratio during daily use.15

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

253
Journal of Drugs in Dermatology
March 2021 • Volume 20 • Issue 3

Halobetasol propionate (HP) 0.01% lotion (Bryhali®, Ortho
Dermatologics, Bridgewater, NJ) was developed as a
cosmetically appealing, once-daily, lower concentration topical
formulation to treat adult patients with psoriasis. Approved by
the US Food and Drug Administration in 2018, HP 0.01% lotion
provides significant, rapid, and sustained reduction in disease
with a favorable safety profile.16 HP 0.01% lotion is formulated
using an innovative polymeric emulsion technology, allowing
for simultaneous delivery of the active ingredient and
moisturizing and hydrating agents; the lotion has a lower
drug concentration than conventional HP topical formulations,
reducing the potential for adverse events (AEs) without
diminishing efficacy.17,18 Unlike more potent corticosteroids that
are only recommended for 2-4 weeks of treatment,15 HP 0.01%
lotion is approved for up to 8 weeks of treatment, providing a
longer-term topical treatment option for this chronic condition.
HP 0.01% lotion has demonstrated efficacy versus vehicle in
two phase 3 studies of patients with moderate-to-severe plaque
psoriasis.19,20
Health disparities related to dermatologic conditions continue
to be seen in the Hispanic population, while only limited data
pertaining to the efficacy and safety of topical therapies for
psoriasis in this ethnic subgroup are available. To add Hispaniccentric information to the literature, we performed a post hoc
analysis of pooled data from the phase 3 trials to evaluate the
efficacy and safety of a once-daily application of HP 0.01% lotion
in Hispanic patients with moderate-to-severe plaque psoriasis.

MATERIALS AND METHODS

S.R. Desai, B. Glick, J.Q. Del Rosso, et al

cover bony prominences (eg, elbows or knees) was chosen.
Target lesions must have had a score of ≥3 on a 5-point scale
(0=clear to 4=severe) for at least 2 of 3 signs of psoriasis, with a
score sum of at least 8 across the 3 signs, and no individual sign
with a score of 0 or 1.
Written informed consent was required from participants before
any study-related procedures. The protocol was approved
by an institutional review board or ethics committee at all
investigational sites. Studies were conducted in accordance
with the protocol, the ethical principles of Good Clinical Practice,
International Council for Harmonisation, and the Declaration of
Helsinki.
Post Hoc Analyses
The post hoc analysis evaluated the percentage of self-identified
Hispanic participants who achieved IGA-assessed treatment
success at week 8 (≥2-grade improvement from baseline in
IGA score and a score of ‘clear’ or ‘almost clear’ [0 or 1]). Signs
of psoriasis (erythema, plaque elevation, and scaling) were
evaluated at the identified target lesion; treatment success at
the target lesion was defined as the percentage of participants
with a ≥2-grade improvement from baseline on a 5-point scale
ranging from 0 (clear) to 4 (severe) for each sign of psoriasis.
Change from baseline in overall mean BSA and the IGAxBSA
composite tool (ie, multiplying IGA score by total BSA) were
also evaluated. The percentage of participants achieving ≥50%
(IGAxBSA-50) and ≥75% (IGAxBSA-75) reduction from baseline
in the IGAxBSA composite score was calculated. Safety was
evaluated via assessment of AEs.
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Study Design and Participants
Pooled data from two phase 3, randomized, double-blind,
vehicle-controlled studies (NCT02514577 and NCT02515097) of
HP 0.01% lotion in patients with moderate-to-severe psoriasis
were analyzed in this post hoc investigation.19,20 Detailed
methods from the constituent studies have been previously
published19,20 and are briefly summarized here. Participants in
these studies were randomized (2:1) to receive either HP 0.01%
lotion or vehicle lotion once daily for 8 weeks of double-blind
treatment; data from a 4 week no-drug follow-up period were
also analyzed for efficacy persistence. Investigators instructed
participants to apply HP 0.01% or vehicle lotion in a thin layer
over affected areas; the maximum weekly HP 0.01% usage was
50 g. CeraVe® hydrating cleanser and CeraVe® moisturizing
lotion (L’Oreal, NY) were provided for optional use as needed
for optimal moisturizing/cleaning of the skin.
Participants in these studies were ≥18 years with an Investigator’s
Global Assessment (IGA) score of 3 or 4 (5-point scale; 0=clear to
4=severe), and an affected BSA of 3% to 12%; psoriasis present
on the face, scalp, palms, soles, axillae, and other intertriginous
areas were excluded from assessment. To investigate the signs
of psoriasis (erythema, plaque elevation, and scaling), an
investigator-identified target lesion (16-100 cm2) that did not

Statistical Analyses
Post hoc analyses were conducted on the subset of Hispanic
participants from the pooled intent-to-treat (ITT) population (all
randomized self-identified Hispanic participants who received
study drug); safety analyses were based on the Hispanic subset
from the pooled safety population (all subjects who were
randomized, received ≥1 confirmed dose of study drug, and had
≥1 postbaseline safety assessment). For efficacy parameters,
the Markov Chain Monte Carlo (MCMC) multiple imputation
method was used to impute missing values. Signs of psoriasis
and overall treatment success were analyzed using CochranMantel-Haenszel (CMH) tests stratified by analysis center with
values adjusted for multiple imputations. Due to lack of betweenimputation variability at weeks 2 and 4 in overall treatment
success, P values were calculated by averaging the CMH P
values across imputations. Affected BSA was assessed using an
analysis of covariance (ANCOVA) with factors of treatment and
study center and baseline affected BSA as a covariate; missing
data were not imputed. The IGAxBSA composite tool was
examined using CMH tests with last observation carried forward
used to impute missing IGA and BSA data through week 8 prior
to analysis. No imputations were made for missing safety data.
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RESULTS
Participant Disposition and Baseline Characteristics
In the constituent studies, 430 participants were randomized to
once-daily HP 0.01% or vehicle lotion. Of these participants, 311
self-identified as non-Hispanic (not included in these analyses)
and 119 (27.7%) self-identified as Hispanic; race was additionally
self-identified, with ethnic and racial designations not mutually
exclusive. Among Hispanic participants, 76 received once-daily
HP 0.01% lotion and 43 received once-daily vehicle lotion.
Baseline demographics and disease characteristics are presented
in Table 1. The majority of participants were male and White. At
baseline, nearly 90% had a moderate IGA score of 3 and mean
affected BSA was 5.7%, although the vehicle lotion group had

TABLE 1.
Demographics and Baseline Characteristics in Hispanic Participants
(ITT Population, Pooled)
HP 0.01%
Lotion
(n=76)

Vehicle
Lotion
(n=43)

Total
(n=119)

48.9 (14.2)

47.3 (12.5)

48.3 (13.6)

Male

53 (69.7)

26 (60.5)

79 (66.4)

Female

23 (30.3)

17 (39.5)

40 (33.6)

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

Race, n (%)
White

70 (92.1)

S.R. Desai, B. Glick, J.Q. Del Rosso, et al

slightly higher mean BSA than the HP 0.01% lotion group. Each
sign of psoriasis (erythema, plaque elevation, scaling) was
categorized as mild or moderate in >80% of participants.
Efficacy Evaluations
At week 8, IGA-assessed treatment success was achieved
by 38.8% of HP-treated participants compared with 10.3% of
vehicle-treated participants (P=0.001); the difference between
HP 0.01% lotion and vehicle lotion was significant at week 4,
with statistical separation maintained through the 4-week
follow-up period (Figure 1).
At the end of the 8-week treatment period, a significantly
greater proportion of participants receiving HP 0.01% lotion
compared with vehicle lotion achieved treatment success in
signs of psoriasis at the target lesion (≥2-grade reduction in
erythema, plaque elevation, and scaling severity; P<0.01 all),
with significant differences versus vehicle observed by week 4
for all signs (Figure 2). The therapeutic effects of HP 0.01% lotion
were sustained through the 4-week follow-up (week 12) in the
psoriasis signs of erythema and plaque elevation (P<0.05 both).
Figure 3 illustrates improvement over time with HP 0.01% lotion
on a target lesion on the arm.
At week 8, mean percent reduction in overall affected BSA was
33.1% in HP 0.01% lotion-treated participants compared with
9.7% in vehicle lotion-treated participants (P=0.001; Figure 4).
Reductions in BSA were significantly greater for participants
treated with HP 0.01% lotion compared with participants treated
with vehicle as early as week 2, with statistical separation
maintained through the 4-week follow-up period (week 12).
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40 (93.0)
110 (92.4)
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1 (2.3)
3 (2.5)

Black/African American

2 (2.6)

Other

4 (5.3)

2 (4.7)

6 (5.0)

67 (88.2)

39 (90.7)

106 (89.1)

4 – Severe

9 (11.8)

4 (9.3)

13 (10.9)

Overall BSA, mean (SD), %a

5.5 (2.7)

6.0 (3.2)

5.7 (2.9)

39.8 (24.3)

38.7 (23.5)

39.4 (23.9)

IGA, n (%)
3 – Moderate

Size of Target Lesion,
mean (SD), cm2

A significantly greater percentage of participants in the HP 0.01%
lotion group compared with the vehicle group achieved a ≥50%

FIGURE 1. Treatment successa by study visit in Hispanic participants
(ITT population, pooled).

Erythema, n (%)b
2 – Mild
3 – Moderate
4 – Severe

5 (6.6)

2 (4.7)

7 (5.9)

66 (86.8)

39 (90.7)

105 (88.2)

5 (6.6)

2 (4.7)

7 (5.9)

Plaque Elevation, n (%)

b

2 – Mild

6 (7.9)

4 (9.3)

10 (8.4)

3 – Moderate

56 (73.7)

35 (81.4)

91 (76.5)

4 – Severe

14 (18.4)

4 (9.3)

18 (15.1)

Scaling, n (%)b
2 – Mild

6 (7.9)

4 (9.3)

10 (8.4)

3 – Moderate

59 (77.6)

34 (79.1)

93 (78.2)

4 – Severe

11 (14.5)

5 (11.6)

16 (13.4)

aExcludes face, scalp, palms, soles, axillae, and other intertriginous areas. bSign
of psoriasis on the target lesion.
BSA, body surface area; HP, halobetasol propionate; IGA, Investigator’s Global
Assessment; ITT, intent to treat; SD, standard deviation.

P<0.05; ***P≤0.001 vs vehicle. aTreatment success is defined as a ≥2-grade improvement from
baseline in IGA score and a score of ‘clear’ or ‘almost clear’ (0 or 1). HP, halobetasol propionate;
IGA, Investigator’s Global Assessment; ITT, intent to treat.
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FIGURE 2. Treatment successa in signs of psoriasis by study visit in Hispanic participants (ITT population, pooled).

reduction from baseline in IGAxBSA score (IGAxBSA-50) at
weeks 8 and 12 (P<0.05; Figure 5). The percentage of participants
who achieved IGAxBSA 75 at week 8 was also significantly in
favor of HP 0.01% lotion versus vehicle (P<0.01).
Safety Evaluations
Treatment-emergent AEs (TEAEs) were reported in 17.1% of
Hispanic participants treated with HP 0.01% lotion compared
with 14.3% of those treated with vehicle;TEAEs were categorized
as mild or moderate in severity in most patients (Table 2). No
participants in either group reported a serious AE following
treatment. Two participants (2.6%) in the HP 0.01% lotion group
and 1 (2.4%) in the vehicle lotion group discontinued the study
drug due toTEAEs.Treatment-relatedTEAEs with HP 0.01% lotion

Do Not Copy
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*
P<0.05; **P<0.01; ***P<0.001 vs vehicle. aTreatment success is defined as a ≥2-grade improvement from baseline in each individual sign of psoriasis at the target lesion. HP, halobetasol
propionate; ITT, intent to treat.

FIGURE 3. Psoriasis improvement over time on the target lesion of a Hispanic participant.

Photographs of a representative Hispanic participant. Individual results may vary. At baseline, participant had an IGA score of 3 (moderate) and a BSA of 7%. At week 8, participant had an IGA score
of 1 (almost clear) and a BSA of 1%. At week 12 (4 weeks posttreatment), participant had an IGA score of 2 (mild) and a BSA of 1%. BSA, body surface area; IGA, Investigator’s Global Assessment.
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FIGURE 4. Mean percent change in overall affected body surface area
by study visit in Hispanic participants (ITT population, pooled).

S.R. Desai, B. Glick, J.Q. Del Rosso, et al

through week 8 were application site infection and application
site dermatitis (n=1 each); the one treatment-related TEAE with
vehicle was severe worsening of psoriasis. No events of skin
atrophy were noted in either treatment group.

DISCUSSION

*

P<0.05; ***P≤0.01; ***P=0.001 vs vehicle. HP 0.01%, halobetasol propionate; ITT, intent to treat.

FIGURE 5. Achievement of ≥50% (IGAxBSA-50) and ≥75% (IGAxBSA-75)
reduction in IGAxBSA at weeks 8 and 12 in Hispanic participants (ITT
population, pooled).

Although psoriasis is common in all racial and ethnic groups,
few studies have evaluated psoriasis treatment in skin of color.
Given the rapid growth of the Hispanic population and evidence
suggesting that psoriasis among Hispanic individuals is more
severe and related to worse quality of life,2,4,13,14 it is crucial for
clinicians to understand the effect of treatments in this ethnic
subgroup. As such, we conducted a pooled analysis of data
from Hispanic individuals with moderate to severe psoriasis
who participated in the phase 3 clinical studies of once-daily HP
0.01% lotion.
After 8 weeks of treatment, post hoc analyses demonstrated
significantly greater overall treatment success in Hispanic
participants who were treated with HP 0.01% lotion compared
with those who were treated with vehicle lotion. Significant
therapeutic effects that were observed as early as week 4 were
sustained through 4 weeks of posttreatment follow-up (week 12).
In addition, treatment success for the signs of psoriasis, reduction
in overall affected BSA, and the percentage of participants with
IGAxBSA-50 and -75 were statistically significant in favor of
HP 0.01% lotion versus vehicle. HP 0.01% was well tolerated
in Hispanic participants, with minimal safety concerns. The
most common treatment-related TEAEs associated with HP
0.01% lotion in Hispanic participants were application site
infection and dermatitis (1 each). No events of application site
discoloration were reported, which is an interesting finding since
dyspigmentation related to the application of topical steroids
can occur and is more common in patients with darker skin
tones.21 Atrophy, a common side effect of topical corticosteroids,
was also not reported in either treatment group. Efficacy and
safety findings were generally consistent with HP 0.01% lotion
data in non-Hispanic participants (not shown) and in the overall
population of the studies pooled for these investigations.19,20
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P<0.05; **P<0.01; ***P<0.001 vs vehicle. BSA, body surface area; HP, halobetasol propionate; IGA,
Investigator’s Global Assessment; ITT, intent to treat.

*

TABLE 2.
Treatment-Emergent Adverse Events Through Week 8 (Safety Population,
Pooled)

Any TEAE
SAEs

HP 0.01%
Lotion
(n=76)

Vehicle
Lotion
(n=42)

13 (17.1)

6 (14.3)

0

0

2 (2.6)

1 (2.4)

Mild

7 (9.2)

2 (4.8)

Moderate

5 (6.6)

3 (7.1)

Severe

1 (1.3)

1 (2.4)

2 (2.6)

1 (2.4)

11 (14.5)

5 (11.9)

Application site infection

1 (1.3)

0

Application site dermatitis

1 (1.3)

0

0

1 (2.4)

Discontinuation of study drug due to TEAE
Severity of TEAEs reported

Relationship of TEAEs to study drug
Related
Unrelated
Treatment-related TEAEs

Psoriasis

HP, halobetasol propionate; SAE, serious adverse event; TEAE, treatment-emergent adverse event.

Although topical corticosteroids are recommended for the
treatment of plaque psoriasis,15 prolonged use is restricted to
avoid increased risk of cutaneous side effects and systemic
absorption.15,22 The unique polymeric emulsion technology
applied to HP 0.01% lotion allows simultaneous delivery of
the active ingredient and moisturizing ingredients, which
means that lower drug concentrations can be used compared
with conventional formulations.18 In a 2-week head-to-head
comparison study, once-daily HP 0.01% lotion was shown to
be as efficacious as once-daily HP 0.05% cream in achieving
treatment success, reducing signs of psoriasis at the target
lesion, and improving affected BSA despite a five-fold difference
in HP concentration.17 Furthermore, both concentrations
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were well tolerated with no AE reports of skin atrophy, striae,
telangiectasia, or folliculitis.17 Due to the lower concentration
of active drug in this new formulation, HP 0.01% lotion can
be used daily for up to 8 weeks16 instead of the typical limited
use recommended for other topical corticosteroids.15 This is
particularly relevant to the treatment of psoriasis, a chronic
condition that may require longer-term treatment. In addition,
the lotion formulation is aesthetically appealing (eg, hydrating/
moisturizing and not sticky or greasy)18 and convenient (eg,
once-daily application), which may drive product acceptance
and improve treatment compliance in affected individuals,
resulting in more effective treatment.23
These post hoc analyses add valuable information to the limited
literature describing treatment effects and tolerability of topical
corticosteroid treatments for Hispanic individuals with psoriasis.
Superior efficacy of HP 0.01% lotion versus vehicle, along with
good tolerability, suggest that it may be a good treatment
option for Hispanic individuals. This is important information
since clinical trials in psoriasis have typically only enrolled a low
proportion of individuals with skin of color (7%-15%),4,11,12 despite
demonstrated racial/ethnic differences that influence the impact
of psoriasis.3-6 In our investigation, the Hispanic population was
well represented, with 28% of the overall ITT population selfidentifying as Hispanic. Of interest, 92% of Hispanic participants
also self-identified their race as White, which is comparable
to other Hispanic studies reporting race.12 Additional analyses
by skin pigmentation were not possible as Fitzpatrick skin
type information was not collected from participants in these
studies. Further limitations of these analyses include their post
hoc nature and the fact that the constituent studies were not
powered to detect treatment differences in Hispanic subgroups.
Additionally, inclusion and exclusion criteria in the constituent
studies limits the generalizability of these results to the wider
Hispanic population. Future prospective studies investigating
HP 0.01% lotion in larger populations of Hispanic participants
are warranted given that ethnic differences have been noted in
psoriasis and available data are limited.

S.R. Desai, B. Glick, J.Q. Del Rosso, et al

versus vehicle were observed in IGA-rated treatment success,
signs of psoriasis, and affected BSA. Further, good safety and
tolerability in Hispanic participants was noted for HP 0.01%
lotion, with few treatment related TEAEs reported over 8
weeks. Our results suggest that HP 0.01% lotion may be a safe
and effective treatment option for Hispanic individuals with
moderate-to-severe psoriasis.
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Considering past growth and projected increase in the Hispanic
population, the percentage of Hispanic participants in these
analyses might be representative of the population in the
future.9,10 As such, this investigation is particularly relevant to
psoriasis treatment since the importance of understanding
psoriasis in the Hispanic population will only increase as this
population grows. Findings showing that HP 0.01% lotion was
efficacious and safe in a population of Hispanic individuals with
moderate-to severe psoriasis may help guide treatment decisions
for clinicians treating patients from this large ethnic group.
In these pooled, post hoc subgroup analyses investigating the
efficacy and safety of HP 0.01% lotion in Hispanic participants
with moderate-to-severe psoriasis, significant improvements
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Employing Topical Imiquimod, 5-Fluorouracil, and Tretinoin
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ABSTRACT
Background: Minimally invasive alternative approaches to treat non-melanoma skin cancers remain limited and unproven.
Objective: We aim to assess the efficacy of varying combinations of anti-tumor agents—imiquimod 5% cream, 5-fluorouracil 2%
solution, and tretinoin 0.1% cream—with brief cryotherapy in treating non-melanoma skin cancers.
Methods: This retrospective study included 690 cases of non-melanoma skin cancers in 480 patients who received a diagnosis of a
basal cell carcinoma or squamous cell carcinoma during a ten-year period. During treatment period, patients applied 30 applications of
one of three combinations (imiquimod/tretinoin, 5-fluorouracil/tretinoin, or imiquimod/5-fluorouracil/tretinoin) and had cryotherapy every
2 weeks. Each patient had a clinical examination at least three years post-treatment or documented treatment failure. Clearance was
defined by a lack of persistence or recurrence for 3 years following the completion of treatment. The likelihood of lesion clearance was
evaluated using multivariable logistic regression analysis.
Results: A total of 186 cases (97; basal cell carcinoma and 89; squamous cell carcinoma) in 133 patients [37% women and 63%
men; median (interquartile range) age, 77 (69, 83) years] met the inclusion criteria. Multivariable logistic regression analysis adjusting
for clinical and lesion variables demonstrated that, relative to the imiquimod/5-fluorouracil/tretinoin treatment approach, imiquimod/
tretinoin (odds ratio, 0.05; 95% confidence interval, 0.00-0.99) and 5-fluorouracil/tretinoin (0.02; 0.00–0.45) were associated with lower
likelihoods of lesion clearance. Likewise, morpheaform basal cell carcinoma had a lower probability of clearance (0.05; 0.00–0.72).
Conclusions: The combination of imiquimod/5-fluorouracil/tretinoin with cryotherapy had high clearance rates and was the most
effective treatment regimen.
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INTRODUCTION

N

on-melanoma skin cancers (NMSCs), predominately
comprised of basal cell carcinoma (BCC) and
squamous cell carcinoma (SCC), are the most
common malignancies, affecting around 5.4 million people
a year in the United States (US).1,2 The incidence of NMSCs
continues to rise with estimates suggesting over 2 million and
1 million new cases of BCC and SCC, respectively, in the US
each year.3-5 From 2000 to 2010, the BCC incidence rose 145%
and SCC incidence rose 263%.4,6 Similar, but less dramatic, rises
were seen worldwide.7

The annual expenditure to treat NMSCs is increasing more
rapidly than those to treat any other cancers, with average
costs approaching $4.8 billion per year in the US. This number
highlights the considerable health and economic burden
of these malignancies.8 Surgical excision including Mohs
micrographic surgery (MMS) remain the standard for the
treatment of NMSCs.9,10 However, surgical approaches are
associated with direct high financial costs, indirect costs such
as lost work productivity, complications such as infections, and
potentially poor cosmetic outcomes. Other treatment options

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

261
Journal of Drugs in Dermatology
March 2021 • Volume 20 • Issue 3

include cryotherapy, curettage and electrodesiccation, topical
therapies, radiation therapy (RT), laser treatment, intralesional
interferon-alpha, electrochemotherapy, intralesional 5-FU,
intralesional methotrexate, intralesional bleomycin, combined
systemic and intratumoral human papillomavirus vaccine, and
photodynamic therapy.9,11-16 These treatments, however, are
often not approved by the US Food and Drug Administration
for the treatment of skin cancers, and their clearance rates are
often limited and unknown.
Performing a retrospective review, we sought to evaluate the
effectiveness and tolerability of varying combinations of topical
therapy [imiquimod 5% cream (IMI), 5-fluorouracil 2% solution
(5-FU), and tretinoin 0.1% cream (TRET)] and cryotherapy used
to treat NMSCs. The effectiveness of the differing combinations
of topicals was determined by their rates of tumor clearance
over a three-year post-treatment period.

MATERIALS AND METHODS
Study Design
Data originated from the charts of patients in a dermatology
practice seen from September 1, 2009 to December 31, 2019.This
study was approved by the University of Miami’s Institutional
Review Board.
We identified 480 patients with 690 cases of NMSC who had
a diagnosis of BCC or SCC that were treated with topical
combinations. BCCs were classified into superficial (sBCC),
nodular (nBCC), and morpheaform (mBCC). SCCs were
subdivided into invasive (ISCC) and in situ (SCCIS).11,17 Patient
characteristics, including age, gender, immunosuppression, and
smoking history, were noted. Additional data collected were the
date of the diagnostic biopsy, size of the tumor (pre-treatment),
treatment regimen, start and completion dates of therapy, the
outcome of treatment, follow-up duration, side effects, presence
of post-treatment cosmetic acceptability, and clinical images.

W.J. Nahm, J. Shen, P.M. Zito, et al

days a week for 6 weeks. Specified amounts of the medications
included 1/5 of a pea-sized amount of TRET and/or 1/5 of a packet
of IMI and/or 1 drop of 5-FU. The medications were combined on
a bandage that was placed on the lesion overnight. Cryotherapy
was performed for 1 second with 1-2 mm margins on the lesion
before initiating topical treatment and at each visit.
All patients experienced some amount of local skin reactions
that included erythema, scaling, burning, erosion, and pain. If
any adverse effects caused significant discomfort, patients were
advised to stop the applications until the symptoms subsided
and to reduce the frequency of applications to 2 or 3 days/week
resulting in an extended treatment period.
Patients were evaluated at the clinic every 2 weeks during the
treatment course and were treated with brief cryotherapy.
Clinical images were taken before a biopsy, before initiating
treatment, and at every visit. Some patients opted to use a
store-and-forward application to decrease visit-associated
costs. The application allowed patients to answer questions
about their adverse events, upload photos of their treatment
sites, and receive prescribing information. Following treatment,
patients and their treatment sites were periodically monitored
for a minimum of 3 years. If tumor persistence or recurrence
was suspected clinically after completion of therapy, the lesion
was re-biopsied.
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primary outcome, clearance, was defined by a lack of clinical

To be eligible for study inclusion, the patients must have
had completed exactly 30 treatments of a combination of
topical therapy with lesional cryotherapy, occurring every two
weeks (n=265 cases excluded) within 76 days after starting
the first treatment (n=15 excluded). Also, patients needed to
have a clinical examination three years post-treatment or a
documented treatment failure, which was defined as persistence
or recurrence of the tumor within three years (n=224 excluded).
Treatments
Patients with NMSC who declined surgical and other treatment
options were prescribed one of three topical combination
regimens: IMI/TRET, 5-FU/TRET, or IMI/5-FU/TRET. Each treatment
regimen was determined by the patient’s insurance or ability
to afford each of the medications. Patients were instructed to
apply the combination of topical medications to the tumor 5

evidence of persistence or recurrence following the completion
of treatment to the follow-up examination of at least 3 years.
Treatment duration was calculated from the first application of
therapy to the last of the 30 applications. The follow-up period
was determined by calculating the days from the final treatment
to the last visit when the lesion was evaluated. Chi-square tests
were used to compare clearance rates of treatment groups to
determine if there were significant variability in the effectiveness
of the three combinations (IMI/TRET; 5-FU/TRET; IMI/5-FU/TRET)
for each cancer subtype. Multivariate logistic regression was
used to model the likelihood of clearance among the full study
cohort. The regression adjusted for the treatment group, lesion
subtype, location, gender, smoking status, immunosuppression
status, and quadratic transformation of age. Akaike information
criterion (AIC) minimization was used to compare differences
in model fit when variables were evaluated for inclusion as
covariates within the model. For descriptive statistics, bivariate
differences between treatment groups were assessed using chisquared-tests and Kruskal-Wallis tests, as appropriate. Statistical
analysis was performed using Stata version 16.1 (Stata Corp,
College Station, TX).

RESULTS
Patient and clinical characteristics of 186 cases of NMSC (97
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TABLE 1.
Patient Characteristics by Skin Cancer and Treatment Group
Treatment Group
BCC (N = 97)

Overall
(N = 186)†

Variable

SCC (N = 89)

IMI/TRET
(n = 51)

5-FU/TRET
(n = 13)

IMI/5-FU/
TRET
(n = 33)

IMI/TRET (n
= 39)

5-FU/TRET
(n = 15)

IMI/5-FU/
TRET
(n = 35)

P Value
(BCC; SCC)

77 (69, 83)

72 (61, 80)

82 (75, 85)

74 (65, 79)

79 (71, 83)

81 (71, 90)

79 (73, 83)

.04; .68

6 (3, 10)

4 (3, 10)

8 (3, 10)

4 (3, 8)

7 (3, 10)

8 (4, 10)

7 (4, 10)

.59; .77

Woman

68 (37%)

20 (39%)

2 (15%)

7 (21%)

17 (44%)

5 (33%)

17 (49%)

Man

118 (63%)

31 (61%)

11 (85%)

26 (79%)

22 (56%)

10 (67%)

18 (51%)

No

140 (75%)

38 (75%)

9 (69%)

26 (79%)

28 (72%)

12 (80%)

27 (77%)

Yes

46 (25%)

13 (25%)

4 (31%)

7 (21%)

11 (28%)

3 (20%)

8 (23%)

No

177 (95%)

51 (100%)

13 (100%)

32 (97%)

39 (100%)

11 (73%)

31 (89%)

Yes

9 (5%)

0 (0%)

0 (0%)

1 (3%)

0 (0%)

4 (27%)

4 (11%)

Age, median
(interquartile range)
Lesion Size (mm), median
(interquartile range)
Gender

.10; .61

Smoking History
.78; .78

Immunosuppressed
.38; .007

Lesion Subtype
Superficial BCC

14 (8%)

8 (16%)

2 (15%)

4 (12%)

--

--

--

Nodular BCC

72 (39%)

38 (75%)

8 (62%)

26 (79%)

--

--

--

11 (6%)

5 (10%)

3 (23%)

3 (9%)

--

--

--

SCC In Situ

Morpheaform BCC

38 (20%)

--

--

--

26 (67%)

7 (47%)

18 (51%)

Invasive SCC

51 (27%)

--

13 (33%)

8 (53%)

17 (49%)
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Lesion Location

.66; .27

Head/Neck

92 (49%)

32 (63%)

7 (54%)

23 (70%)

10 (26%)

3 (20%)

17 (49%)

Trunk

24 (13%)

8 (16%)

2 (15%)

5 (15%)

6 (15%)

1 (7%)

2 (6%)

Upper Extremity

48 (26%)

7 (14%)

3 (23%)

4 (12%)

16 (41%)

9 (60%)

9 (26%)

22 (12%)

4 (8%)

1 (8%)

1 (3%)

7 (18%)

2 (13%)

7 (20%)

Lower Extremity
Treatment Period > 42 days

.92; .15

‡

No

59 (32%)

17 (33%)

6 (46%)

6 (18%)

12 (31%)

9 (60%)

9 (26%)

Yes

127 (68%)

34 (67%)

7 (54%)

27 (82%)

27 (69%)

6 (40%)

26 (74%)

.13; .06

Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma; IMI, Imiquimod 5% cream; 5-FU, 5-Fluorouracil 2% solution; TRET, Tretinoin 0.1% cream.
†
In 133 patients. ‡Completed 30 treatments of topical therapy between 42 and 76 days.

TABLE 2.
Clearance Rates by Topical Therapy, Stratified by Type and Subtype of Skin Cancer†
BCC

Treatment Group

Overall

Total

In Situ*

Invasive

Total

97% (37/38)

60% (3/5)

94% (48/51)

92% (12/13)

96% (25/26)

95% (37/39)

94% (85/90)

75% (6/8)

100% (3/3)

85% (11/13)

63% (5/8)

86% (6/7)

73% (11/15)

79% (22/28)

100% (4/4)

100% (26/26)

67% (2/3)

97% (32/33)

100% (17/17)

100% (18/18)

100% (35/35)

99% (67/68)

100% (14/14)

96% (69/72)

73% (8/11)

94% (91/97)

89% (34/38)

96% (49/51)

93% (83/89)

94% (174/186)

Nodular**

IMI/TRET

100% (8/8)

5-FU/TRET

100% (2/2)

IMI/5-FU/TRET
Overall

SCC

Morpheaform

Superficial

Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma; IMI, imiquimod 5% cream; 5-FU, 5-fluorouracil 2% solution; TRET, tretinoin 0.1% cream.
†
Clearance rates of each treatment group, stratified by skin cancer subtype, were compared using chi-square tests. *P≤.05. **P≤.01.
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TABLE 3.
Treatment Failures
Case

Age

Gender

Size (mm)

Subtypes

Location

Topical Therapy

Smoking History‡

Immunosuppressed

1

82

M

3

nBCC

Head/Neck

5-FU/TRET

No

No

2

74

M

20

nBCC

Head/Neck

5-FU/TRET

No

No

3

80

M

10

nBCC

Lower Extremity

IMI/TRET

Yes

No

4

87

M

10

mBCC

Head/Neck

IMI/TRET

Yes

No

5

81

M

12

mBCC

Head/Neck

IMI/TRET

Yes

No

6

75

M

6

mBCC

Head/Neck

IMI/5-FU/TRET

No

No

7†

81

M

10

SCCIS

Upper Extremity

5-FU/TRET

No

Yes

8†

81

M

10

SCCIS

Upper Extremity

5-FU/TRET

No

Yes

9†

81

M

10

SCCIS

Upper Extremity

5-FU/TRET

No

Yes

10

85

M

2

SCCIS

Head/Neck

IMI/TRET

No

No

11

88

M

10

ISCC

Upper Extremity

IMI/TRET

No

No

12

67

W

10

ISCC

Lower Extremity

5-FU/TRET

No

No

Abbreviations: nBCC, nodular basal cell carcinoma; mBCC, morpheaform basal cell carcinoma; SCCIS, squamous cell carcinoma in situ;
ISCC, invasive squamous cell carcinoma; IMI, imiquimod 5% cream; 5-FU, 5-fluorouracil 2% solution; TRET, tretinoin 0.1% cream.
†
Cases were from the same patient. ‡Greater than 10 pack years.

BCC; 89 SCC) are presented in Table 1 [in 133 patients; 37%
women and 63% men; median (interquartile range; IQR) age,
77 (69, 83) years]. Three-quarters of the cases (140/186) involved
patients who were nonsmokers, and 5% of cases (9/186)
involved immunosuppressed patients. The median (IQR) size of
all lesions treated was 6 (3,10) mm. The majority of NMSCs were
nBCCs (n=72, 39%). ISCCs (n=51, 27%), SCCISs (n=38, 20%),
sBCCs (n=14, 8%), and mBCCs (n=11, 6%) followed accordingly
(Table 1). Significant variability in the effectiveness of the
three topical therapies was found for nBCC (P≤0.01) and SCCIS
(P≤0.05) (Table 2).

recurrences were in men treated with IMI/TRET, and one was in
a woman treated with 5-FU/TRET (Table 3).
Multivariate analysis demonstrated variability with the
effectiveness of the treatment combinations with the likelihood
of NMSC clearance (Table 4). Patients in certain groups were
less likely to have NMSC clearance. Relative to IMI/5-FU/TRET
patients, both IMI/TRET (odds ratio [OR], 0.05; 95% CI, 0.00–
0.99) and 5-FU/TRET (OR, 0.02; 95% CI, 0.00–0.45) had lower
odds of clearance, adjusting for other factors. Holding other
variables constant at their means, the clearance rate with 5-FU/
TRET was 95.0%, IMI/TRET was 97.0%, and IMI/TRET/5-FU was
99.9%. Relative to being diagnosed with a nBCC, having a mBCC
resulted in a lower chance for clearance (OR, 0.05; 95% CI,
0.00–0.72); none of the other lesion subtypes were significantly
different from nBCC. The rest of the factors adjusted for in the
regression were not found to be associated with the likelihood
of clearance. However, the area under the receiver operating
characteristic curve was 0.91, indicating that the model has a
very high degree of predictive accuracy.
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All 97 cases of BCC were treated with either IMI/TRET (n=51),
5-FU/TRET (n=13), or IMI/5-FU/TRET (n=33) (Table 1). The total
clearance rate of all three treatment groups for BCC was 94%.The
clearance rates were as follows for each treatment group: IMI/
TRET, 94%; 5-FU/TRET, 85%; and IMI/5-FU/TRET, 97% (Table 2).
A total of 6 BCC (nBCC, 3; mBCC, 3) recurrences were identified
among the 97 cases. Five of the recurrences were found on the
head/neck area, and 1 was found on the lower extremity. The 6
recurrent cases involved men greater than 70 years of age, of
which 3 had a history of smoking >10 pack years. Three of the
recurrences occurred in the IMI/TRET group, 2 in the 5-FU/TRET
group, and 1 in the IMI/5-FU/TRET group (Table 3).
A total of 89 cases of SCC were treated with one of the following
combinations IMI/TRET (n=39), 5-FU/TRET (n=15), or IMI/5-FU/
TRET (n=35) (Table 1). A clearance rate of 93% was determined
for all the SCC groups. The clearance rates were as follows for
each treatment group: IMI/TRET, 95%; 5-FU/TRET, 73%; and
IMI/5-FU/TRET, 100% (Table 2). A total of 6 SCC recurrences were
found among the 89 cases. Three recurrences occurred in an
immunosuppressed elderly man treated with 5-FU/TRET. Two

With each case, every patient reported a cosmetically acceptable
final appearance of their treated site (Figure 1). There was no
significant difference in lesion size between cases that failed
treatment and cases that succeeded. Most patients in the study
spread out their 30-application treatment course beyond the
minimum treatment period (Table 1). The percentage of patients
that extended their treatment period was 68% (127/186) overall.
Extending the treatment period up to 76-days was not found
to reduce treatment efficacy, and the categorical variable was
excluded from the model after conducting AIC minimization.
In the IMI/5-FU/TRET treatment group, which had an overall
clearance rate of 99% (Table 2), most patients (84%, BCCs; 74%,
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TABLE 4.
Multivariate Analysis of Factors Associated With Likelihood of Having
Non-melanoma Skin Cancer Clearance†
Odds Ratio
(95% Confidence
Interval)

P Value

IMI/TRET

0.05 (0.00,0.99)

.05

5-FU/TRET

0.02 (0.00,0.45)

.01

1 [Reference]

--

1 (1.00,1.00)

--

Variable

Treatment Group

IMI/5-FU/TRET
Lesion Subtype
BCC
Superficial‡
Nodular

1 [Reference]

--

0.05 (0.00,0.72)

.03

In Situ

0.93 (0.07,12.71)

.96

Invasive

0.60 (0.06,6.41)

.67

1 [Reference]

--

1 (1.00,1.00)

--

Upper Extremity

3.31 (0.32,34.44)

.32

Lower Extremity

0.89 (0.06,12.72)

.93

Morpheaform

W.J. Nahm, J. Shen, P.M. Zito, et al

FIGURE 1. Clinical images of NMSCs on the face before, during,
and after treatments with combination topical therapies. (A) BCC
(morpheaform; red circle) on the left superior cheek at the infraorbital
margin. (B) BCC (morpheaform) treated with IMI/5-FU/TRET after
30 applications (red circle), demonstrating erythema, scaling, and
crusting. (C) Post-treatment area (red circle) 3 years after the last
treatment application with good cosmetic outcome. (D) A BCC
(nodular, red circle) on the left nasofacial sulcus and a SCC (invasive,
blue circle) on the left malar cheek area. (E) A BCC (red circle) and
an SCC (blue circle) treated after 30 applications of IMI/5-FU/TRET,
demonstrating erythema, erosion, and eczematous-like reaction. (F)
Post-treatment areas after 3 years, demonstrating no clinical signs
of recurrence and good cosmesis. (G) SCC (invasive, blue circle)
on the right lower extremity. (H) SCC treated with IMI/TRET after 20
applications showing purpura and ulceration. (I) Post-treatment area
after 3 years demonstrating acceptable cosmetic outcome.

SCC

Lesion Location
Head/Neck
Trunk§

Gender
W

1 [Reference]

M

0.12 (0.01,2.27)

Smoking History

-Do
Not Copy
.16
Penalties Apply

No

1 [Reference]

--

Yes

6.91 (0.67,70.91)

.10

Immunosuppressed
No

1 [Reference]

--

Yes

0.08 (0.00,2.64)

.16

Age

0.18 (0.02,1.76)

.14

Age2

1.01 (1.00,1.03)

.14

Size (mm)

0.87 (0.74,1.03)

.12

Abbreviations: BCC, basal cell carcinoma; SCC, squamous cell carcinoma; IMI,
imiquimod 5% cream; 5-FU, 5-fluorouracil 2% solution; TRET, tretinoin 0.1%
cream.
†
Treatment period greater than 42 days was excluded from the multivariable
model after Akaike information criterion minimization. ‡14 cases with superficial
BCC were omitted because all had clearance. §19 cases with a trunk location
were omitted because all had clearance.

SCCs) extended their treatment period (Table 1). The 5-FU/TRET
and IMI/TRET treatment groups had lower combined clearance
rates of 79% and 94%, respectively, despite having a lower
proportion of patients with extended treatment periods (Table 2).
In the 5-FU/TRET group, 54% of the patients with BCCs and 40%
of the patients with SCCs extended their treatment period. In the
IMI/TRET group, 67% of the patients with BCCs and 69% of the
patients with SCCs extended their treatment period (Table 1).

Abbreviations: NMSCs, non-melanoma skin cancers; BCC, basal cell carcinoma; SCC, squamous cell carcinoma; IMI, imiquimod 5% cream; 5-FU, 5-fluorouracil 2% solution; TRET, tretinoin
0.1% cream.

DISCUSSION
The incidence of skin cancers is on the rise, with a correlated
increased economic burden to society.18 Furthermore, surgery is
the gold standard for the treatment of NMSCs, but patients can
also incur significant costs with these procedures.19,20 Although
all the patients with NMSCs were encouraged to undergo
standard of care surgical treatments for their NMSCs, many
of these patients due to insurance issues or lack of insurance
could not afford such treatments and therefore declined such
procedures. In addition, some patients, for various reasons,
were totally unwilling to have a surgical procedure.
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Our therapies involving office visits, intermittent cryotherapy,
and combination of topicals [99213*6*($79.43*6=$476.58);
17000*6*($70.79*6=$424.74); 5-fluorouracil 2% solution (10
ml) – $29.25; imiquimod 5% (30 pack) – $28.18; tretinoin 0.1%
cream (20 gm) – $35.30] would cost minimally around $994.05.
Also, the implementation of a store-and-forward technology
was employed at the behest of the patients to reduce visit
costs from $476.58 to $50.00.21 Typical treatment for a facial
NMSC with Mohs surgery (2 stages) and flap reconstruction
in a surgery center would cost around 3-4 times ($3131.58)
as much. Radiation therapy, which includes superficial or
orthovoltage RT, electron beam therapy, and high dose-rate
brachytherapy, requires many fractionated treatments (up to 17
fractionations).22 These treatment costs are up to 13–14 times
greater than the combination modalities. Interferon-alpha-2b
injections23,24 can cost up to 2–3 times more than our treatment
modalities. Moreover, intralesional interferon requires weekly
lab monitoring.25 Intralesional methotrexate (1–5 injections)
is less costly, but intralesional methotrexate has been only
used to treat keratoacanthomas26 Intralesional bleomycin and
fluorouracil also have costs that are similar to our treatment
modality and may require weekly blood monitoring.27 These
costs were derived from Medicare rates (California, Area 72,
2019), and medication costs were derived from GoodRx.
Imiquimod and 5-fluorouracil are approved by the FDA to treat
actinic keratoses (AKs) and sBCC.28 Imiquimod, 5-fluorouracil,
and retinoids all possess anti-tumor properties. Imiquimod is a
topical immune response modifier that binds to toll-like receptors
on phagocytes and activates both the innate and adaptive
immunity.29 It has been shown to recruit specific populations of
effector T-cells that infiltrate SCCs, release cytotoxic cytokines,
and inhibit anti-inflammatory signals, ultimately leading to
tumor regression.30 5-fluorouracil is an antineoplastic agent
that induces a cytotoxic effect by forming metabolites that
interfere with the synthesis and function of RNA and DNA.31
Retinoids can downregulate keratinocyte differentiation and
proliferation and may lead to necrosis and apoptosis of atypical
lesions.32 Retinoids are also thought to enhance penetration
of other topically applied medications through their ability to
reduce epidermal hyperkeratinization.33 Most studies show no
difference in the primary outcomes for new BCCs or ISCCs with
tretinoin 0.1% cream.1,25

W.J. Nahm, J. Shen, P.M. Zito, et al

Success rates of 87-88% for sBCC and 75% for nBCC have been
reported for imiquimod 5% treatments.35 Although excision has
higher clearance rates than topical imiquimod treatments for
BCC, the cosmetic outcome with imiquimod treatments was
found to be significantly better in one study.35 In another study,
topical 5-fluorouracil 5% and imiquimod 5% were found to have
similar clearance rates and cosmetic outcomes for BCCs.36 The
addition of TRET and cryotherapy to IMI may have increased the
clearance rate for BCCs in comparison to those of imiquimod
monotherapy.35
Imiquimod 5% and 5-fluorouracil 5% have also been
successfully used off-label as monotherapy and in a mixture for
the treatment of SCCIS and ISCC.28,34,37-42 Clearance rates of 70%100% were reported in several studies of SCCIS or ISCC.25,39-41
Lower clearance rates were observed when topicals were used
as monotherapy, although monotherapy with imiquimod seems
to be more effective than monotherapy with 5-fluorouracil for
SCCs.25,39-41 These results are consistent with our study, in which
we observed lower clinical clearance rates for the IMI/TRET
group and the 5-FU/TRET group. Our study demonstrated a
clearance rate of 100% in 35 cases of SCC treated with IMI/5-FU/
TRET and cryotherapy (Tables 1,2). The only other comparable
study to this treatment showed that a combination of imiquimod
5% and 5-fluorouracil 5% had a 100% clearance rate of SCCIS in
four patients.34

Do Not Copy
The triple combination of IMI/5-FU/TRET was the most effective
Penaltiestreatment
Applyregimen, with little to no NMSC recurrence and

It has been hypothesized that combining these topical
medications may be more effective than monotherapy through
synergism. Imiquimod induces the production of several
inflammatory cytokines, such as IFN and IL-12, that upregulate
the enzyme thymidine phosphorylase, which is responsible
for converting 5-fluorouracil to its active metabolite, therefore
enhancing its therapeutic effects.33,34 Our combination of IMI/5FU/TRET resulted in a high overall clearance rate, which is
consistent with this purported synergism.

the highest adjusted probability of tumor clearance (99.9%)
among the three therapies (Tables 1,2). IMI/TRET was less
effective, with clearance rates approaching 94% for BCCs and
95% for SCCs and a lower likelihood of clearance (97.6%).
The 5-FU/TRET combination was the least effective in the
treatment of BCCs (85%) and SCCs (73%) (Table 2) with the
lowest likelihood of clearance (95%). These lower observed
clearance rates were consistent with previous studies involving
monotherapy with imiquimod or 5-fluorouracil over much
more prolonged periods.28,34,35,37-42 Although IMI/5-FU/TRET
was effective in the treatment of mBCCs (Table 2), multivariate
analysis demonstrates this high-risk morpheaform subtype
was associated with a lower likelihood of clearance relative to
the other subtypes (Tables 4). Considering this, Mohs surgery
should still be given the greatest consideration in the treatment
of high-risk mBCC.
Both topical 5-fluorouracil and imiquimod are associated with
side effects of inflammatory reactions.25,37-39 These adverse
effects prevented many patients from completing their treatment
protocols, which, in some studies lasted as long as 16 weeks (224
applications).42 As such, our treatment protocol was limited to
30 applications so that patients could reasonably complete the
process with limited side effects. Although most of the patients
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did extend the treatment period of 30 applications beyond the
42-day minimum treatment period, no patient who extended
their treatments beyond 42 days was unable to complete a total
of 30 applications. From our previous experience, patients did
not seem to be able to tolerate or complete a greater number
of applications of the combination. Moreover, poorer clearance
rates were seen when extending the 30 treatment applications
beyond 76 days (data not shown).
Cryotherapy as monotherapy has been shown to have varying
recurrence rates for SCCIS from 0% to 50%.38,43 For BCCs, the
recurrence rate with cryotherapy ranged from 5% to 39%.44,45
Intralesional cryotherapy to treat SCCs has been described with
2 freeze-thaw cycles of 30 to 60 seconds.46 Also, cryotherapy with
20 seconds of freeze, 60 seconds of thaw with 2 cycles had no
difference in recurrence rates compared with standard surgical
excision for sBCCs or nBCCs.47 The drawbacks of the prolonged
cryotherapy with multiple freeze-thaw cycles were unacceptable
cosmetic outcomes and persistent pain.38,45 We did not employ
prolonged cryotherapy because of the increased morbidity.
Instead, cryotherapy was administered briefly to increase the
local penetration of topical medications. Moreover, cryotherapy
is thought to release tumor antigens, stimulating an immune
response that can be enhanced by the immunostimulant effects
of anti-tumor topical medications.48,49

W.J. Nahm, J. Shen, P.M. Zito, et al
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This was an observational study with non-random assignment
of patients to determine the efficacy of non-invasive therapies
to treat NMSCs. Although all covariates available in the charts
were controlled for in the multivariable model, it is still possible
that the findings are a result of an unmeasured confounder and
not a true association between the likelihood of clearance and
treatment groups. A potential unmeasured confounder could be
the innate immune response of an individual against NMSCs.
Using subtype of skin cancer as an interaction term for the type
of the topical therapy may be a preferred modeling approach,
but the sample sizes within the interacted groups were relatively
small and resulted in too many perfect predictions. In light of
the new need for social distancing, further studies using these
combinations for the treatment of NMSCs without cryotherapy
and with telehealth are needed.

CONCLUSION
We present evidence of a therapy for low-risk NMSCs that
combines imiquimod, 5-fluorouracil, and tretinoin with brief
cryotherapy that is highly effective, cost-efficient, minimally
invasive, less irritating, and favorable for a good cosmetic
outcome. Considering the rapidly increasing costs of treating
both BCCs and SCCs, this approach to treating NMSCs may
become more warranted.
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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

Do Not Copy
Penalties Apply
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.
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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.
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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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PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION
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
Ref: 03-B871/20030443 Revised January, 2019
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ABSTRACT
Background: Skin care regimens with multiple active ingredients offer a multimodal approach to anti-aging treatments.
Objective: The objective of this research was to investigate the efficacy of a multimodal skincare regimen on facial skin appearance
after 12 weeks of twice daily use as compared to baseline.
Method: 35 healthy female subjects 35–65 years of age of Fitzpatrick skin types I–III with mild to moderate facial photoaging
characterized by hyperpigmentation were enrolled. Subjects were seen at baseline, week 6, and week 12, and underwent subject and
investigator assessments along with noninvasive evaluations (elasticity, corneometry, dermaspectrophotometer) and photography.
Results: Most notable at week 12 was a 60% improvement in smoothness, 82% improvement in dryness, 30% improvement in fine
lines, and 24% improvement in crow’s feet. There was an 8% reduction in macule hyperpigmentation (P<0.001) at week 12, supporting
excellent pigment lightening qualities for the regimen There was a statistically significant increase in skin firmness (decrease in
elasticity) as early as week 6 of 6% with further improvement observed at week 12 of 16% (P=0.002).
Summary: A multimodal skincare regimen with antioxidants, retinol, hydrolyzed pearl, caviar extract, peptides, and growth factors
including EGF and TGF-β results in an improvement in the appearance of photoaged skin after 12 weeks of twice daily use.
J Drugs Dermatol. 2021;20(3):274-278. doi:10.36849/JDD.2021.5791

INTRODUCTION

T
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The clinical appearance of aging skin is the result of
natural aging superimposed with the effects of the
environment or extrinsic aging. While solar radiation
remains the most important factor in extrinsic aging, pollution
including particulate matter, and ozone also play a role.1
Intrinsically aged skin is characterized by thinning, increasing
fragility, paleness, loss of elasticity, and fine wrinkling. In
contrast, extrinsically aged skin has course deep wrinkles,
mottled pigmentation, brown spots, sallowness, roughness,
and dryness. Accordingly, extrinsic aging is often cited as the
primary contributor to prematurely aged skin.
While the pathogenesis of intrinsic and extrinsic skin aging has
some differences, oxidative stress is common to both. Skin is
protected by an array of antioxidants that neutralize reactive
oxygen species (ROS) and help prevent oxidative stress.2
Ultraviolet light is the most potent initiator of ROS in skin,
however recent data suggests visible and infrared radiation
also play a role.3 With aging, antioxidants are diminished,
leaving skin more vulnerable to damaging ROS and oxidative
stress.4 Accumulation of ROS in the skin can oxidize important
biologic molecules such as DNA, proteins, and membrane
lipids damaging skin directly. Additionally, in response to
oxidative stress, transcription factors in keratinocytes and
fibroblasts such as activator protein 1 (AP-1) are upregulated.

AP-1 is responsible for the synthesis of the metalloproteinases
enzymes (MMPs) that breakdown collagen.5 AP-1 also inhibits
transforming growth factor beta (TGF-β) and reduces collagen
production. These effects result in a net loss of dermal collagen,
weakening the supporting structure of the skin, and wrinkling.
Oxidative stress also upregulates nuclear factor kappa
beta (NF-kB) triggering keratinocytes to release a variety of
inflammatory mediators such as tumor necrosis factor alpha
(TNFα) and interleukin 1 (IL-1).6 This signaling pathway brings
activated macrophages, monocytes, and lymphocytes into the
skin as well as neutrophils containing collagenases involved in
collagen degradation. ROS also contribute to melanogenesis
by increasing α-melanocyte stimulating hormone.7
In view of the mechanisms in play that contribute to skin aging,
an effective treatment regimen must provide a multimodal
approach by combining a variety of active agents to achieve a
final positive appearance effect. In this study, we evaluated a
treatment regimen with novel ingredients to both protect and
repair aging skin. The morning regimen included a serum with
a unique combination of antioxidants and peptides to defend
against the effects of solar light, pollution, and glycation.8,9,10
This serum also contained encapsulated maslinic acid for skin
brightening.11 An elixir containing hydrolyzed pearl, caviar
extract, and epidermal growth factor (EGF) was also applied
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as part of the morning regimen. Hydrolyzed pearl provided
skin brightening and hydration.11 Caviar combined with EGF
was used to improve barrier function.13 In the evening, a balm
with a combination of retinol and a natural retinol booster,
Bidens pilosa extract,14,15 was applied. Finally, a diamond elixir
with growth factor and peptides was applied under the retinol
balm. Diamond nanoparticles have been used extensively for
drug delivery and were included in this formulation to facilitate
delivery of the peptide to the skin.16
The objective of this study was to investigate the efficacy of
a novel skincare regimen on facial skin appearance after 12
weeks of twice daily use as compared to baseline.

MATERIALS AND METHODS
35 healthy female subjects 35–65 years of age of Fitzpatrick
skin types I–III with mild to moderate facial photoaging
characterized by hyperpigmentation were enrolled. Subjects
who were pregnant, planning a pregnancy, or nursing were
eliminated, in addition to subjects who received treatment with
sympathomimetics, antihistamines, vasoconstrictors, nonsteroidal anti-inflammatory agents, and/or systemic or topical
corticosteroids within one week prior to initiation of the study.
Subjects who had a history of acute or chronic dermatologic,
medical, physical conditions, which would preclude application
of the test material and/or could influence the outcome of the
study, were not enrolled as were subjects who had undergone
facial cosmetic surgery, laser resurfacing, energy based

P. Farris, Z.D. Draelos, L. Felipe de Oliveira Stehling

treatments, or injectable fillers. Subjects must not have used
facial retinoids within the last 3 months or received excessive
sun exposure.
Subjects completed an IRB approved consent and photography
consent (Allendale Institutional Review Board (AIRB), Old
Lyme, CT). Subjects were asked to continue their self-selected
cosmetics and sunscreen unchanged during the 12-week study.
At baseline visit, all subjects received the identical study skincare
regimen for application to the face morning and evening along
with instructions (Table 1). A compliance diary was provided. The
dermatologist investigator and subjects assessed the following
facial efficacy parameters: dryness, lack of tactile smoothness,
lack of visual smoothness, lack of softness, lack of luminosity,
lack of radiance, lack of firmness, poor skin texture, fine facial
lines, crow's feet, lateral eye wrinkles, and overall skin problem
assessment. All assessments were made on a 5-point ordinal
scale (0=none, 1=minimal, 2=mild, 3=moderate, 4=severe).
In addition, the dermatologist investigator and the subjects
assessed tolerability in terms of the following parameters:
itching, stinging burning, redness, swelling. All assessments
were made on the aforementioned 5-point ordinal scale.
Visia CR 4.3 photographs (Canfield Scientific, Parsippany, NJ)
were taken with standard lighting 1 of the front, right, and left
face in addition to the following noninvasive assessments:
elasticity, corneometry, and dermaspectrophotometer (DSP)
readings for erythema and melanin (Dermalab, Cortex
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TABLE 1.
Treatment Regimen
Regimen

Morning routine

Key Ingredients

Products (in order of use)

1. Cleanser (Perfect Gentle Cleanser)

Calendula extract; Fennel extract; Chamomile extract, and Witch Hazel extract.

2. Toner (Perfect Hydra Calming Toner)

Pomegranate extract; Mallow extract; Linen extract; Amino-acids blend (serine,
glycine, threonine, glutamic acid, arginine, alanine, lysine, and proline); Fucose
and Rhamnose rich polysaccharides.

3. Precious Elixir Infusion Pearl and Caviar

Hydrolyzed pearl; Caviar extract; Epidermal Growth Factor (EGF) and Fucose rich
polysaccharides

4. Advanced Defense Booster

Ferulic acid encapsulated; Maslinic acid encapsulated; Olive leaf extract, peptides (Glutamylamidoethyl Imidazole and Decarboxy Carnosine), trace minerals
(Zinc, Copper, Manganese, and Magnesium), and vectorized hyaluronic acid.

5. Self-selected sunscreen SPF 30

Self-selected product (chemical either/both physical filters) unchanged throughout the 12-week study.

1. Cleanser (Perfect Gentle Cleanser)

--

2. Toner (Perfect Hydra Calming Toner)

--

3. Precious Elixir Infusion Diamond

Diamond nanoparticles combined with Sirtuin-1 analogue peptide (Acetyl pentapeptide-35); Growth factor analogue peptide (Caprooyl tetrapeptide-3); Beta
transformational growth factor (TGF- β) and Fucose rich polysaccharides.

4. Advanced Retinol Restorer

Retinol encapsulated; Bidens pilosa extract; Alpha-arbutin; Tranexamic acid; Olive leaf extract; Alfa-bisabolol; Glycyrrhizinate from Licorice extract (Glycyrrhiza
glabra); Alteromonas macleodii exopolysaccharide; ECM mimetic tripeptide
(Palmitoyl Tripeptide-38); Purified oligo galactomananas from Ceratonia Siliqua
Seed Extract; Sodium PCA and Tocopheryl acetate.

Evening routine
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Technologies, Handsund, Denmark). Each measurement was
taken on a predetermined facial target spot for consistency.
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FIGURE 1. Investigator efficacy results.
week 12

Subjects returned to the research center at week 6 and week 12
for the same study activities as conducted at baseline.

week 6

Crepey Skin
Crow's Feet

RESULTS

Lines

35 of 35 subjects successfully completed the 12-week
study without the occurrence of adverse events or adverse
experiences. Several subjects experienced some burning
around the eyes during the first days of the trial. The investigator
advised applying less product around the eyes and the problem
resolved as the skin became more retinized with continued
retinol use. No other investigator assessed tolerability issues
arose. There were no statistically significant tolerability issues
noted by the subjects at any time point.
The investigator and subjects assessed efficacy (Figure 1, Figure
2). The study product regimen was assessed by the investigator
as effective at week 6 with highly statistically significant
improvement noted in all attributes including dryness, tactile
smoothness, visual smoothness, softness, luminosity, radiance,
firmness, texture, lines, crow’s feet, and crepey skin. This
improvement continued into week 12 with higher percentage
improvement rated by the dermatologist investigator. Most
notable at week 12 was a 60% improvement in smoothness,
82% improvement in dryness, 30% improvement in fine lines,
and 24% improvement in crow’s feet.
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FIGURE 2. Subject efficacy results.
week 12
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The subject efficacy results nicely mirrored the investigator
efficacy results. The subjects rated statistically significant
improvement in all attributes assessed beginning at week 6. This
improvement was cumulative, remained statistically significant,
and continued into week 12. Most interesting data points
were a 59% improvement in luminosity, a 54% improvement
in radiance, a 50% improvement in skin texture, a 53%
improvement in tactile smoothness, and a 54% improvement
in visual smoothness. The product regimen received very high
marks from the subjects.
The DSP was used to assess both melanin and erythema.
The melanin readings (Figure 3a) were taken from the same
investigator-selected pigmented target spot at each visit. The
erythema readings were taken from the same cheek area at each
visit. At week 6, there was a statistically significant 3% (P=0.017)
reduction in macule hyperpigmentation. In addition, there was
a statistically significant 13% increase in erythema (P<0.001),
probably due to the early phases of facial retinization at week 6.
There was a further 8% reduction in macule hyperpigmentation
(P<0.001) at week 12, supporting excellent pigment lightening
qualities for the regimen. By week 12, the retinization of the face
was complete and the erythema was decreased over baseline
by 6%, but the reduction was not statistically significant.

Luminosity
Visual Smoothness
Tactile Smoothness
Dryness
0%

20%

40%

FIGURE 3. Noninvasive assessments: melanin and firmness.
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FIGURE 4. Before and after 12 weeks. Demonstrates marked
improvement in facial pigmentation.

FIGURE 5. Before and after 12 weeks. Demonstrates improvement in
facial lines and wrinkles.

P. Farris, Z.D. Draelos, L. Felipe de Oliveira Stehling

value to patients desiring anti-aging consultations. In this
study, we report a novel skincare regimen that produced highly
statistically significant improvements in the clinical signs of
aging in 6 weeks.These improvements persisted for the duration
of the 12-week study demonstrating cumulative improvement.
The clinical improvement seen with this skincare regimen can
be attributed to the composition and synergy of many active
ingredients. The daytime serum contained Olea europaea
leaf extract, Vitis vinifera seed oil and ferulic acid. These
botanicals provide polyphenolic and phenolic antioxidants
with anti-inflammatory properties.17 The serum also contained
carnosine, a dipeptide associated with cellular longevity due
to suppression of cellular senescence and telomere shortening
inhibition.18 These effects are attributed to carnosine’s activity as
an antioxidant, metal chelator and glycation inhibitor.19,21
This formulation also contains maslinic acid, a natural triterpene
found in olive skin that inhibits tyrosinase and melanin
synthesis.22 Maslinic acid is also an antioxidant with broad antiinflammatory activity.23
A concentrated elixir containing pearl powder, caviar and EGF
was applied under the antioxidant serum to complete the
morning regimen. Pearl powder has long been valued in Chinese
medicine for skin rejuvenating benefits.12 Pearl powder contains
calcium carbonate, many amino acids and trace minerals
including magnesium and potassium that help maintain skin
health.24 Pearl powder also contains conchiolin that contains
the organic substances found in shells and pearl. Comparative
studies on pearl powder show it is a potent free radical scavenger,
tyrosinase inhibitor, metal chelator and improves skin hydration
and barrier function.12 Caviar is rich in essential fatty acids that
have multiple skin benefits. Omega-3 and Omega-6 PUFAs
improve skin barrier function, inhibit UV-induced inflammation,
attenuate dry skin and pruritus associated with dermatitis,
accelerate wound healing, lighten hyperpigmentation and
prevent skin cancer.25 The final ingredient in this formulation
is EGF. Growth factors are signaling molecules that mediate
inter and intracellular signaling pathways involved in wound
healing.26 Several growth factors including epidermal growth
factor (EGF) modulate pathways involved in collagen synthesis
making them of interest as cosmeceutical ingredients.27
Although growth factors are generally regarded as far too large
to penetrate the stratum corneum, nanoencapsulated EGF was
used in this formulation to increase bioavailability.
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The corneometry demonstrated a reduction in skin water content
over the 12 weeks of the study. With corneometry, a higher
number is indicative of a higher skin water content. There was
a statistically significant reduction by week 12 of 10% (P=0.016).
This was felt to be due to the aggressive retinization of the face
that occurred with the treatment regimen. Rather than being a
simple facial moisturizer, this regimen was designed to improve
skin texture and pigmentation, which was achieved based on
other measurement methods.
The elasticity measurement (Figure 3b) demonstrated increased
skin firmness over the 12-week duration of the study. Firmness
is indicated by a decrease in the skin elasticity measurement.
This is representative of increased skin rigidity. There was a
statistically significant increase in skin firmness (decrease in
elasticity) as early as week 6 of 6% with further improvement
observed at week 12 of 16% (P=0.002). This could be due to the
both the retinoid and growth factor effects on the skin.

DISCUSSION
Cosmeceuticals are now an important part of the treatment
armamentarium for aesthetic patients. Well tolerated, highly
efficacious and clinically proven cosmeceutical regimens offer

Topical retinoids are still considered the gold standard for skin
rejuvenation. Prescription retinoids such as tretinoin work by
increasing dermal function, boosting the extracellular matrix,
reducing inflammation and acting as an antioxidant.28 Although
the benefits of tretinoin have been well documented, many have
turned to retinols as they provide the same skin benefits with far
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less irritation.29 The evening balm couples encapsulated retinol
with a natural retinol booster Bidens pilosa extract (BPE). BPE
has retinoid-like effects including enhancing collagen and elastin
in the extracellular matrix by modulating TGF-β, FGF-β, and
EGF.14 BPE also boosts the efficacy of retinol by increasing RXR
gene expression and synthesis.15 Retinoid effects were clearly
noted in our subjects including an increase in skin firmness.
Skin lightening agents including alfa-arbutin, tranexamic acid,
and olive leaf extract complete this formulation. Studies have
demonstrated improvement in skin tone and a reduction of
MASI by 30% with continued use of this whitening balm [data
on file].30 In this study, a statistically significant reduction in suninduced pigmentation as measure by DSP was seen as early as
6 with further improvement at 12 weeks.
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10.
11.
12.
13.
14.

15.
16.

The final product in the regimen is the evening elixir. Diamond
nanoparticles were used to deliver pentapeptide-35 to the skin.
Pentapeptide-35 has been shown to activate fibroblasts in tissue
culture and upregulate sirtuin-1 levels comparable to resveratrol
[data on file].31 Nanoencapsulated TGF-β and its derivative
peptide (Tetrapeptide-3) were included in this formulation to
help modulate production of collagen and the key components
of DEJ (collagen VII, lamin-5, and fibronectin) [data on file].32

17.
18.
19.
20.
21.

CONCLUSION
This multimodal approach to skin care, achieved by selecting a
variety of active ingredients incorporated into a unified skin care
regimen, produced statistically significant improvement in facial
appearance after 12 weeks of twice daily use. With an excellent
tolerability profile, this skincare regimen is designed to provide
ongoing skin improvement with long term continuous use.
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An IL-23 inhibitor for adults with moderate to severe plaque
psoriasis who are candidates for systemic therapy or phototherapy2
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EVE
EVERYTHING
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Nothing less than the opportunity
for durable skin clearance.2
For your patients, that’s everything.

DURABLE

RAPID

Most patients achieved
PASI 90 at Week 16
and maintained it at
Week 522,3

Co-primary endpoints of
PASI 90 and sPGA 0/1 at Week
16,1,2 including response 4
weeks after first dose3,4

CLEAR
The majority of
patients achieved
PASI 100 at
Week 52 2,3

4 DOSES PER YEAR
Reliable 3-month dosing
after 2 initiation doses
at Weeks 0 and 4
(150 mg per dose)2

TURN THE PAGE TO VIEW THE LONG-TERM DATA
SAFETY CONSIDERATIONS2
SKYRIZI may increase the risk of infection. Instruct patients to report signs or symptoms of clinically important infection
during treatment. Should such an infection occur, discontinue SKYRIZI until infection resolves. Evaluate patients for
tuberculosis infection prior to initiating treatment with SKYRIZI. Avoid use of live vaccines in SKYRIZI patients.
Please see additional Important Safety Information on the inside spread.
Please see the Brief Summary of the full Prescribing Information on the last page of this ad.
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AN IL-2 3 INHIBITOR FOR ADULTS WITH MODER AT E TO SE V ERE PL AQUE PSORIASIS 2

ACHIEVEMENTS AT WEEK 16 IN ULTIMMA-1 & ULTIMMA-2 (NRI) 3
CO-PRIMARY ENDPOINTS (P<0.0001)

PASI 90 at Week 16

SKYRIZI

75%

PLACEBO

ULTIMMA-1

5%
5%
(5/102)

(229/304)

SECONDARY ENDPOINT (P<0.001)

sPGA 0/1 at Week 16

ULTIMMA-2

ULTIMMA-1

75%

88%

2%

8%
8%
(8/102)

(267/304)

(220/294)

(2 /98)

ULTIMMA-2

PASI 100 at Week 16
ULTIMMA-1

ULTIMMA-2

84%

36%
(109/304)

(149/294)

5%
5%
(5/98)

0%
0%
(0/102)

2%
2%
(2 /98)

(246/294)

51%

NRI=Non-Responder Imputation.
Study Design: UltIMMa-1 (N=506) and ultIMMa-2 (N=491) were replicate phase 3, randomized, double-blind, placebo- and activecontrolled studies to evaluate the efficacy and safety of SKYRIZI (150 mg) vs placebo over 16 weeks and biologic active control over
52 weeks in adult patients with moderate to severe plaque psoriasis. SKYRIZI (150 mg) was given as 2 subcutaneous injections at
Weeks 0, 4, and every 12 weeks thereafter. 3

CONSISTENT PASI 90/100 RATES AT 2.5 YEARS IN OPEN-LABEL EXTENSION5,6
INTEGRATED RESULTS FROM ULTIMMA-1 AND 2—ALL DATA ARE AS OBSERVED
Participants received treatment at Week 0, Week 4, and every 12 weeks thereafter
100
80
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0

STUDY WEEK

(n=598)

4

SKYRIZI (150 mg) PASI 90

16

28

40

Double-Blind RCT

SKYRIZI (150 mg) PASI 100

INDICATION 2
SKYRIZI is indicated for the treatment of moderate
to severe plaque psoriasis in adults who are
candidates for systemic therapy or phototherapy.
IMPORTANT SAFETY INFORMATION 2
Infection
• SKYRIZI® (risankizumab-rzaa) may increase the risk
of infection. Do not initiate treatment with SKYRIZI
in patients with a clinically important active
infection until it resolves or is adequately treated.
• In patients with a chronic infection or a history of
recurrent infection, consider the risks and benefits
prior to prescribing SKYRIZI. Instruct patients to

52

(n=524)

64

RCT=Randomized Controlled Trial.

seek medical advice if signs or symptoms of
clinically important infection occur. If a patient
develops such an infection or is not responding to
standard therapy, closely monitor and discontinue
SKYRIZI until the infection resolves.
Pre-Treatment Evaluation for Tuberculosis (TB)
• Prior to initiating treatment with SKYRIZI,
evaluate for TB infection and consider treatment
in patients with latent or active TB for whom an
adequate course of treatment cannot be
confirmed. Monitor patients for signs and
symptoms of active TB during and after SKYRIZI
treatment. Do not administer SKYRIZI to patients
with active TB.
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MAINTENANCE OF RESPONSE
AT WEEK 52

AT WEEK 136

In the randomized controlled trials,
among patients who achieved PASI 90
and PASI 100 at Week 16, level of
response was maintained at Week 52
by 88% (n=398/450) and 80%
(n=206/258), respectively. 2

In an observed analysis, among patients who
achieved PASI 90 and PASI 100 at Week 52
and had available data at Week 136 in the
open-label extension, level of response was
maintained at Week 136 by 94% (n=375/398)
and 82% (n=232/282), respectively.5,6

PASI 90

88

%

(n=408/464)

KEY VARIABLES (AS MEASURED
EVERY 12 WEEKS) OF OLE
sPGA 0/1, sPGA 0, PASI 75, PASI 90, and PASI 100
OLE LIMITATIONS: In an open-label extension,
there is potential for enrichment of the long-term
data in the remaining patient populations since
patients who are unable to tolerate or do not
respond to the drug often drop out.

Do Not Copy
PASI 100
STUDY DESIGN: The data presented here are
a sub-analysis of LIMMitless (OLE) and
Penalties Apply
%
include only patients from ultIMMa-1 and 2

64

(n=295/464)
STUDY WEEK

88

100

112

124

136

Open-Label Extension

who were originally randomized to SKYRIZI,
completed the RCT, and enrolled in the OLE.
LIMMitless is an open-label extension for
which patients who completed either
ultIMMa trial, IMMhance, or IMMvent were
eligible to participate.

(Analysis 6/28/2019)

Immunizations
• Prior to initiating SKYRIZI, consider completion of
all age appropriate immunizations according to
current immunization guidelines. Avoid use of live
vaccines in patients treated with SKYRIZI.

Adverse Reactions
• Most common (≥1%) adverse reactions associated
with SKYRIZI include upper respiratory infections,
headache, fatigue, injection site reactions, and
tinea infections.

Please see the Brief Summary of the Full Prescribing Information on the following page.
References: 1. Data on file, AbbVie Inc. In-play patient share. 2020. 2. SKYRIZI [package insert]. North
Chicago, IL: AbbVie Inc. 3. Gordon KB, Strober B, Lebwohl M, et al. Efficacy and safety of risankizumab in
moderate-to-severe plaque psoriasis (UltIMMa-1 and UltIMMa-2): results from two double-blind, randomised,
placebo-controlled and ustekinumab-controlled phase 3 trials. Lancet. 2018;392(10148):650-661. 4. Lebwohl
M, Bachelez H, Valdecantos WC, Wu T, et al. Efficacy and safety of risankizumab in moderate-to-severe
plaque psoriasis: an integrated analysis of UltIMMa-1 and UltIMMa-2. Poster presented at: American
Academy of Dermatology Annual Meeting; March 1-5, 2019; Washington, DC. 5. Data on file, ABVRRTI69209.
6. Leonardi C, Lebwohl M, Bachelez H, et al. Maintenance of response through 136 weeks of long-term
continuous risankizumab treatment: an analysis of patients from UltIMMa-1 and UltIMMa-2. Poster presented
at: Virtual Annual Meeting of the American Academy of Dermatology; June 12-14, 2020.
©2021 AbbVie Inc.
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SKYRIZI® (sky-RIZZ-ee) (risankizumab-rzaa) injection, for subcutaneous use
INDICATIONS AND USAGE
SKYRIZI® is indicated for the treatment of moderate-to-severe plaque
psoriasis in adults who are candidates for systemic therapy or phototherapy.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infections
SKYRIZI may increase the risk of infections. In clinical studies, infections
occurred in 22.1% of the SKYRIZI group compared to 14.7% of the placebo
group through 16 weeks of treatment. Upper respiratory tract infections and
tinea infections occurred more frequently in the SKYRIZI group than in the
placebo group. Subjects with known chronic or acute infections were not
enrolled in clinical studies [see Adverse Reactions].
The rate of serious infections for the SKYRIZI group and the placebo group
was ≤ 0.4%. Treatment with SKYRIZI should not be initiated in patients with
any clinically important active infection until the infection resolves or is
adequately treated.
In patients with a chronic infection or a history of recurrent infection,
consider the risks and benefits prior to prescribing SKYRIZI. Instruct patients
to seek medical advice if signs or symptoms of clinically important infection
occur. If a patient develops such an infection or is not responding to
standard therapy, monitor the patient closely and do not administer SKYRIZI
until the infection resolves.
Pre-treatment Evaluation for Tuberculosis
Evaluate patients for tuberculosis (TB) infection prior to initiating treatment
with SKYRIZI. Across the Phase 3 psoriasis clinical studies, of the
72 subjects with latent TB who were concurrently treated with SKYRIZI and
appropriate TB prophylaxis during the studies, none developed active TB
during the mean follow-up of 61 weeks on SKYRIZI. Two subjects taking
isoniazid for treatment of latent TB discontinued treatment due to liver
injury. Of the 31 subjects from the IMMHANCE study with latent TB who did
not receive prophylaxis during the study, none developed active TB during
the mean follow-up of 55 weeks on SKYRIZI. Consider anti-TB therapy prior
to initiating SKYRIZI in patients with a past history of latent or active TB
in whom an adequate course of treatment cannot be confirmed. Monitor
patients for signs and symptoms of active TB during and after SKYRIZI
treatment. Do not administer SKYRIZI to patients with active TB.
Immunizations
Prior to initiating therapy with SKYRIZI, consider completion of all age
appropriate immunizations according to current immunization guidelines.
Avoid use of live vaccines in patients treated with SKYRIZI. No data are
available on the response to live or inactive vaccines.
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other
sections of labeling:
• Infections [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse drug reaction rates observed in the clinical trials of a drug cannot
be directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
A total of 2234 subjects were treated with SKYRIZI in clinical development
studies in plaque psoriasis. Of these, 1208 subjects with psoriasis were
exposed to SKYRIZI for at least one year.
Data from placebo- and active-controlled studies were pooled to evaluate
the safety of SKYRIZI for up to 16 weeks. In total, 1306 subjects were
evaluated in the SKYRIZI 150 mg group.
Table 1 summarizes the adverse drug reactions that occurred at a rate of at
least 1% and at a higher rate in the SKYRIZI group than the placebo group
during the 16-week controlled period of pooled clinical studies.
Table 1. Adverse Drug Reactions Occurring in ≥ 1% of Subjects on
SKYRIZI through Week 16
Adverse Drug Reactions
Upper respiratory infectionsa

SKYRIZI
N = 1306
n (%)

Placebo
N = 300
n (%)

170 (13.0)

29 (9.7)

Headacheb

46 (3.5)

6 (2.0)

Fatiguec

33 (2.5)

3 (1.0)

Injection site reactionsd

19 (1.5)

3 (1.0)

Tinea infectionse

15 (1.1)

1 (0.3)

a

Includes: respiratory tract infection (viral, bacterial or unspecified),
sinusitis (including acute), rhinitis, nasopharyngitis, pharyngitis (including
viral), tonsillitis
b Includes: headache, tension headache, sinus headache, cervicogenic
headache
c Includes: fatigue, asthenia
d Includes: injection site bruising, erythema, extravasation, hematoma,
hemorrhage, infection, inflammation, irritation, pain, pruritus, reaction,
swelling, warmth
e Includes: tinea pedis, tinea cruris, body tinea, tinea versicolor, tinea
manuum, tinea infection, onychomycosis
Adverse drug reactions that occurred in < 1% but > 0.1% of subjects in the
SKYRIZI group and at a higher rate than in the placebo group through Week
16 were folliculitis and urticaria.
Specific Adverse Drug Reactions
Infections
In the first 16 weeks, infections occurred in 22.1% of the SKYRIZI
group (90.8 events per 100 subject-years) compared to 14.7% of the
placebo group (56.5 events per 100 subject-years) and did not lead to
discontinuation of SKYRIZI. The rates of serious infections for the SKYRIZI
group and the placebo group were ≤0.4%. Serious infections in the SKYRIZI
group included cellulitis, osteomyelitis, sepsis and herpes zoster. In
ULTIMMA-1 and ULTIMMA-2, through Week 52, the rate of infections
(73.9 events per 100 subject-years) was similar to the rate observed during
the first 16 weeks of treatment.

Safety through Week 52
Through Week 52, no new adverse reactions were identified and the rates
of the adverse reactions were similar to those observed during the first 16
weeks of treatment. During this period, serious infections that led to study
discontinuation included pneumonia.
Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity.
The detection of antibody formation is highly dependent on the sensitivity
and specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced
by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies
described below with the incidence of antibodies in other studies or to other
products, including other risankizumab products, may be misleading.
By Week 52, approximately 24% (263/1079) of subjects treated with
SKYRIZI at the recommended dose developed antibodies to risankizumabrzaa. Of the subjects who developed antibodies to risankizumab-rzaa,
approximately 57% (14% of all subjects treated with SKYRIZI) had antibodies
that were classified as neutralizing. Higher antibody titers in approximately
1% of subjects treated with SKYRIZI were associated with lower
risankizumab-rzaa concentrations and reduced clinical response.
DRUG INTERACTIONS
Live Vaccinations
Avoid use of live vaccines in patients treated with SKYRIZI [see Warnings
and Precautions].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Limited available data with SKYRIZI use in pregnant women are insufficient
to evaluate a drug associated risk of major birth defects, miscarriage,
or adverse maternal or fetal outcome. Human IgG is known to cross the
placental barrier; therefore, SKYRIZI may be transmitted from the mother to
the developing fetus.
In an enhanced pre- and post-natal developmental toxicity study, pregnant
cynomolgus monkeys were administered subcutaneous doses of 5 and
50 mg/kg risankizumab-rzaa once weekly during the period of
organogenesis up to parturition. At the 50 mg/kg dose [20 times the
maximum recommended human dose (MRHD); 2.5 mg/kg based on
administration of a 150 mg dose to a 60 kg individual], increased
fetal/infant loss was noted in pregnant monkeys (see Data). No
risankizumab-rzaa-related effects on functional or immunological
development were observed in infant monkeys from birth through 6 months
of age. The clinical significance of these findings for humans is unknown.
All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The estimated background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general
population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to
20%, respectively.
Data
Animal Data
An enhanced pre- and post-natal developmental toxicity study was
conducted in cynomolgus monkeys. Pregnant cynomolgus monkeys were
administered weekly subcutaneous doses of risankizumab-rzaa of 5 or
50 mg/kg from gestation day 20 to parturition and the cynomolgus monkeys
(mother and infants) were monitored for 6 months after delivery. No
maternal toxicity was noted in this study. There were no treatment-related
effects on growth and development, malformations, developmental
immunotoxicology or neurobehavioral development. However, a dosedependent increase in fetal/infant loss was noted in the risankizumabrzaa-treated groups (32% and 43% in the 5 mg/kg and 50 mg/kg groups,
respectively) compared to the vehicle control group (19%). The increased
fetal/infant loss in the 50 mg/kg group was considered to be related to
risankizumab-rzaa treatment. The no observed adverse effect level (NOAEL)
for maternal toxicity was identified as 50 mg/kg (20 times the MRHD,
based on mg/kg comparison) and the NOAEL for developmental toxicity was
identified as 5 mg/kg (2 times the MRHD, based on mg/kg comparison).
In the infants, mean serum concentrations increased in a dose-dependent
manner and were approximately 17-86% of the respective maternal
concentrations. Following delivery, most adult female cynomolgus monkeys
and all infants from the risankizumab-rzaa-treated groups had measurable
serum concentrations of risankizumab-rzaa up to 91 days postpartum.
Serum concentrations were below detectable levels at 180 days postpartum.
Lactation
Risk Summary
There are no data on the presence of risankizumab-rzaa in human milk, the
effects on the breastfed infant, or the effects on milk production. Maternal
IgG is known to be present in human milk. The developmental and health
benefits of breastfeeding should be considered along with the mother’s
clinical need for SKYRIZI and any potential adverse effects on the breastfed
infant from SKYRIZI or from the underlying maternal condition.
Pediatric Use
The safety and efficacy of SKYRIZI in pediatric patients less than 18 years of
age have not yet been established.
Geriatric Use
Of the 2234 subjects with plaque psoriasis exposed to SKYRIZI, 243 subjects
were 65 years or older and 24 subjects were 75 years or older. No overall
differences in risankizumab-rzaa exposure, safety or effectiveness were
observed between older and younger subjects who received SKYRIZI.
However, the number of subjects aged 65 years and older was not sufficient
to determine whether they respond differently from younger subjects.
OVERDOSAGE
In the event of overdosage, monitor the patient for any signs or symptoms
of adverse reactions and administer appropriate symptomatic treatment
immediately.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity and mutagenicity studies have not been conducted with
SKYRIZI.
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PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR FULL
PRESCRIBING INFORMATION
No effects on male fertility parameters were observed in sexually mature
male cynomolgus monkeys subcutaneously treated with 50 mg/kg
risankizumab-rzaa (at 20 times the clinical exposure at the MRHD, based on
mg/kg comparison) once weekly for 26 weeks.
PATIENT COUNSELING INFORMATION
Advise the patient and/or caregiver to read the FDA-approved patient
labeling (Medication Guide and Instructions for Use) before starting SKYRIZI
therapy and to reread the Medication Guide each time the prescription is
renewed. Advise patients of the potential benefits and risks of SKYRIZI.
Infections
Inform patients that SKYRIZI may lower the ability of their immune system
to fight infections. Instruct patients of the importance of communicating
any history of infections to the healthcare provider and contacting their
healthcare provider if they develop any symptoms of an infection [see
Warnings and Precautions].
Administration Instruction
Instruct patients or caregivers to perform the first self-injected dose under
the supervision and guidance of a qualified healthcare professional for
training in preparation and administration of SKYRIZI, including choosing
anatomical sites for administration, and proper subcutaneous injection
technique.
Instruct patients or caregivers to administer two 75 mg single-dose syringes
to achieve the 150 mg dose of SKYRIZI.
Instruct patients or caregivers in the technique of needle and syringe
disposal.
Manufactured by:
AbbVie Inc.
North Chicago, IL 60064, USA
US License Number 1889
SKYRIZI® is a registered trademark of AbbVie Biotechnology Ltd.
© 2019-2020 AbbVie Inc.
Ref: 20063596-R1 Revised March, 2020
LAB-3552 MASTER
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Characteristics of Superficial Basal Cell Carcinomas
Containing More Aggressive Subtypes on Final
Histopathologic Diagnosis
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aUniversity of California San Diego, Department of Dermatology, San Diego, CA
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ABSTRACT
Background: The prognosis and treatment of basal cell carcinoma (BCC) are largely dependent on tumor subtype, which is typically
determined by punch or shave biopsy. Data regarding concordance between BCC subtype on initial biopsy and final histopathology for
Mohs micrographic surgery (MMS) or excision with frozen sections (EFS) are limited.
Objectives: To determine the concordance between initial biopsy and final MMS or EFS subtyping of BCC. We aim to investigate
the incidence and clinical characteristics of lesions initially diagnosed as superficial BCC (sBCC) that are later found to have a nodular,
micronodular, or infiltrative component.
Methods: We conducted a retrospective review of all MMS or EFS cases performed at a single academic center from August 1, 2015
to August 31, 2017. Inclusion criteria were a biopsy-proven diagnosis of sBCC and presence of residual tumor following stage I of MMS
or EFS. Fisher’s exact test was used to evaluate significance of clinical characteristics and outcomes associated with the presence of
a nodular, micronodular, or infiltrative BCC component.
Results: A total of 164 MMS or EFS cases had an initial biopsy showing sBCC. Of these, 117 had residual BCC on stage I, and 43 (37%)
were found to have a nodular, micronodular, or infiltrative component. Significant predictors of reclassified BCC subtype included age
over 60 years (P=0.006) and location on the head or neck (P=0.043). Reclassified lesions required significantly more stages of MMS to
clear (P=0.036). Shave biopsy was used to diagnose 114 (98%) of the included cases.
Conclusions: Over one third of shave biopsies that initially diagnosed sBCC failed to detect a nodular, micronodular, or infiltrative
component. Management of biopsy-proven sBCC should take into account the possible presence of an undiagnosed deeper tumor
component with appropriate margin-assessment treatment modalities when clinically indicated.
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INTRODUCTION

I

nitial diagnosis of basal cell carcinoma (BCC) and its histopathologic subtype is typically made by punch or shave
biopsy.1–4 Prior studies have shown that the agreement between BCC subtype in the initial biopsy specimen and subsequent excision specimen to be only 60.9% to 72.3%.5–8 Accurate
pre-operative diagnosis of BCC subtype is important for the
dermatologist’s clinical management as treatment options differ depending on subtype.
The treatment of choice for most BCC subtypes, including
nodular, micronodular, and infiltrative, is standard excision or
Mohs micrographic surgery (MMS).9–11 However, there remains
debate regarding the most appropriate treatment for superficial BCC (sBCC). Some authors claim that sBCCs represent
indolent, low-risk tumors that may be inappropriate for MMS,12

while others argue that a significant number of sBCCs contain
concurrent, more aggressive tumor subtypes undiagnosed on
initial biopsy that warrant MMS.13,14
In an effort to shed further light on this debate and better characterize the accuracy of a diagnosis of sBCC on initial biopsy,
this study aims to determine the concordance between the initial biopsy and final MMS or excision with frozen sections (EFS)
subtyping of BCC. Specifically, we strive to investigate the incidence and clinical characteristics of lesions initially diagnosed
as sBCC that are later found to have an additional nodular, micronodular, or infiltrative tumor component.

MATERIALS AND METHODS
We performed a retrospective review of all MMS and EFS cases
performed at a single academic tertiary referral center (Univer-
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sity of California San Diego [UCSD] Dermatologic and Mohs
Micrographic Surgery Center) from August 1, 2015, to August
31, 2017. The medical records, operative reports, and frozen section slides were reviewed for all cases with a pre-operative,
biopsy-proven diagnosis of sBCC. Inclusion criteria consisted of
a biopsy-proven diagnosis of sBCC and presence of tumor at
stage I of MMS or EFS to determine the residual BCC subtype.
This study was considered exempt from review by the UCSD
Institutional Review Board.
Upon review of all included cases, the following data were
collected for each case: age at date of MMS or EFS, sex, immunosuppressed status (defined as HIV positive, organ transplant
recipients, immunosuppressive agents, diabetes mellitus, leukemia, lymphoma), skin biopsy technique performed, time
interval between initial biopsy and MMS or EFS, pre-operative
histopathological diagnosis, post-operative histopathological
diagnosis, pre- and post-operative sizes, final surgical margin
(defined as the difference between pre- and post-operative sizes), total number of MMS or EFS stages, and photograph of the
lesion prior to initial tissue biopsy.
Slides for all included cases were reviewed by a double boardcertified dermatopathologist and fellowship-trained Mohs
surgeon, who determined the classification of tumors as superficial, nodular, micronodular, or infiltrative. Morpheaform
subtypes were grouped as infiltrative. sBCCs were defined as
lesions with tumor foci proliferating on an axis parallel to the
epidermal surface while maintaining their attachment to its base,
while non-superficial tumors were defined as rounded masses
of neoplastic cells deep in the dermis without this attachment to
the epidermis. Notably, frozen sections in our lab are routinely
cut at 4–5 μm to start and then at increasing thickness to check
for residual tumor in deeper cuts of the tissue block.

G.K. Sohn, K. Keniston, S. Kannan, et al

confidence intervals (CI) were calculated for each factor in the
model. In addition, multivariable models controlling for patient
age and gender were performed for each of the clinical characteristics. Adjusted ORs with 95% CI were calculated in the model
with P-value less than 0.05 considered statistically significant.

RESULTS
A total of 3,203 MMS or EFS cases were performed at the UCSD
Dermatologic and Mohs Micrographic Surgery Center from August 1, 2015, to August 31, 2017. Of these, 164 cases had an initial
biopsy showing sBCC. Of these 164 cases, 117 had residual BCC
noted on frozen section slides for stage I of MMS or EFS either
at the true surgical margin or in deeper cuts. Patient characteristics of the 117 cases included in our study are displayed in Table
1. Seventy-two patients (61.5%) were male, and the mean age
(standard deviation) for all cases was 63.7 (11.7) years. The mean
age was 67.2 (7.9) years for the reclassified BCC group and 61.9
(12.9) for the definite sBCC group. For tumor location, 62.4% of
lesions were on the head or neck, and 37.6% were on the trunk
or extremities. The mean pre-operative size (long edge) for all
cases was 11.5 mm. In the vast majority of cases (97.4%), the
initial BCC diagnosis was made by shave biopsy.
Of the 117 included cases, 43 (37%) were reclassified during
MMS or EFS as they were found to contain a nodular, micronodular, or infiltrative component. Three cases included elements
of squamous cell carcinoma in situ (SCCIS) in addition to BCC.
Seventy-four cases (63%) were confirmed as sBCC during MMS
or EFS and were thus, concordant with the initial biopsy. For
lesions on the trunk or extremities, 23% was reclassified compared to 45% for lesions on the head or neck. Of the 3 cases in
which punch biopsy was used to make the initial diagnosis, one
case was found to have an undiagnosed nodular component,
while the other two cases were confirmed as sBCC.
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Included cases were divided into two groups: definite sBCC or
reclassified BCC. The former included cases that maintained a
diagnosis of sBCC after MMS or EFS concordant with the initial
biopsy subtype, while the latter consisted of cases that had a
nodular, micronodular, or infiltrative component noted during
MMS or EFS and were deemed discordant with the initial biopsy
subtype.
Statistical analyses were performed to determine the
significance of multiple clinical predictors and outcomes associated with reclassification of lesions initially diagnosed as
sBCC. Analyses were conducted in the program R Studio. Logistic regression was used to identify pre-operative factors and
post-operative outcomes associated with the reclassified BCC
group through creation of a logistic regression model with the
generalized estimating equation. Univariate analyses were performed to identify the individual effects of clinical characteristics
on reclassification of BCC subtype. Odds ratios (ORs) with 95%

Table 2 displays the crude and adjusted ORs as well as 95% CIs
for various clinical predictors of reclassified BCC compared to
definite sBCC. Age greater than or equal to 60 years was significantly associated with reclassified BCC (OR=3.667; P=0.010).
Compared to the trunk or extremities, tumor location on the
head or neck was also significantly associated with reclassified
BCC (OR=2.764, P=0.022). This finding was especially true for
lesions located on the ear, nose, lips, or eyelids (OR = 4.048,
P=0.008). In addition, reclassified BCC cases were more likely
to have a final surgical margin less than 10 mm (OR=0.317;
P=0.019), although reclassified cases were also more likely to
have a smaller pre-operative size with an average length of 10.3
mm compared to 12.2 mm for the definite sBCC group.
Figure 1 shows two example images of MMS frozen section
slides for tumors initially diagnosed as sBCC and ultimately
categorized as reclassified BCC (left) or definite sBCC (right).
The lesion reclassified as nodular BCC demonstrates rounded

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

285
Journal of Drugs in Dermatology
March 2021 • Volume 20 • Issue 3
TABLE 1.
Patient Characteristics of Reclassified and Definite Basal Cell
Carcinomas
Total No.
(%)
(N = 117)

Reclassified
BCC (%)
(N = 43)

Definite sBCC
(%)
(N=74)

Male

72 (61.5)

27 (62.8)

45 (60.8)

Female

45 (38.5)

16 (37.2)

29 (39.2)

Characteristic
Sex

G.K. Sohn, K. Keniston, S. Kannan, et al

FIGURE 1. Frozen section images. In this lesion (left) initially diagnosed
as superficial basal cell carcinoma (sBCC) on biopsy and later
reclassified as nodular during Mohs surgery, there are rounded
masses of neoplastic cells deep in the dermis. In contrast, the image
on the right displays a definite sBCC with tumor foci proliferating on an
axis parallel to the epidermal surface while maintaining their epidermal
attachment.

Age (years)
18–60

37 (31.6)

7 (16.3)

30 (40.5)

>60

80 (68.4)

36 (83.7)

44 (59.5)

Location
Head or neck

73 (62.4)

33 (76.7)

40 (54.1)

Forehead or cheek

28 (23.9)

13 (30.2)

15 (20.3)

Ear, nose, lips,
or eyelids

30 (25.6)

16 (37.2)

14 (18.9)

Scalp or neck

15 (12.8)

4 (9.3)

11 (14.9)

Trunk or extremities

44 (37.6)

10 (23.3)

34 (45.9)

Immunosuppression status
Immunosuppressed

34 (29.1)

11 (25.6)

23 (31.1)

Non-immunosuppressed

83 (70.9)

32 (74.4)

51 (68.9)

Never

85 (72.6)

30 (69.8)

55 (74.3)

Former or current

32 (27.4)

13 (30.2)

FIGURE 2. Clinical photographs of reclassified basal cell carcinomas.
These four cases were initially diagnosed as superficial basal
cell carcinoma on biopsy but ultimately reclassified as nodular,
micronodular, or infiltrative during Mohs surgery. A nodular component
can be visualized as a raised portion of the lesion in (a), (b), and (d). In
(c), the lesion contains crusting, scale, and pearliness. These images
demonstrate visual indications on clinical exam suggestive of a
nodular, micronodular, or infiltrative tumor component.

Smoking status

Max preoperative size (mm)

Do Not Copy
Penalties Apply
19 (25.7)

0–10

65 (55.6)

27 (62.8)

11–20

36 (30.8)

12 (27.9)

24 (32.4)

38 (51.4)

>20

16 (13.7)

4 (9.3)

12 (16.2)

114 (97.4)

42 (97.7)

72 (97.3)

3 (2.6)

1 (2.3)

2 (2.7)

Biopsy technique
Shave
Excision or punch

Duration from biopsy to MMS (days)
0–30

18 (15.4)

7 (16.3)

11 (14.9)

31–60

55 (47.0)

24 (55.8)

31 (41.9)

61–90

29 (24.8)

9 (20.9)

20 (27.0)

>90

15 (12.8)

3 (7.0)

12 (16.2)

1–2

74 (63.2)

20 (46.5)

53 (71.6)

3–6

43 (36.8)

23 (53.5)

21 (28.4)

Total MMS stages

Final surgical margin (mm)
<10

79 (67.5)

34 (79.1)

45 (60.8)

>10

38 (32.5)

9 (20.9)

29 (39.2)

Basal cell carcinoma (BCC); superficial BCC (sBCC); Mohs micrographic
surgery (MMS)

masses of neoplastic cells deep in the dermis, while the definite
sBCC exhibits tumor foci proliferating on an axis parallel to the
epidermal surface and maintaining their attachment to the base
of the epidermis. Note that these images were taken of deeper

cuts where sections are thicker and have missing tissue due to
block exhaustion.
Photographs taken of lesions prior to initial biopsy of four cases
that were initially diagnosed as sBCC but later reclassified as
nodular, micronodular, or infiltrative during MMS are shown in
Figure 2. In Figure 2(a), (b), and (d), the nodular component can
be visualized as a raised portion of the lesion. In Figure 2(c), the
lesion has identifiable crusting, scale, and pearliness. Together
these images demonstrate various visual indications on clinical
exam that are suggestive of a nodular, micronodular, or infiltrative BCC component prior to initial biopsy.

DISCUSSION
In this single center, retrospective review of sBCC cases referred
for MMS or EFS, we found a significant association between
specific clinical characteristics and the presence of an undiag-
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TABLE 2.
Univariate and Multivariate Analyses of Clinical Predictors of Reclassified Basal Cell Carcinoma
Clinical Predictor

Crude OR (95% CI)

P-value

Adjusted OR (95% CI)

P-value

Male

1.009
(0.457–2.260)

0.983

0.805
(0.347–1.868)

0.611

Age ≥60 years

3.667
(1.445–10.668)

0.010

3.788
(1.474–11.169)

0.009

Head or neck

2.764
(1.189–6.911)

0.022

2.665
(1.090–6.974)

0.037

Forehead or cheek

3.022
(1.063–8.943)

0.040

2.852
(0.968–8.726)

0.060

Ear, nose, lips,
or eyelids

4.048
(1.469–11.801)

0.008

3.932
(1.333–12.311)

0.015

Scalp or neck

0.944
(0.187–3.804)

0.939

0.986
(0.188–4.173)

0.986

1
(reference)

--

1
(reference)

--

0.762
(0.319–1.746)

0.528

0.763
(0.309–1.818)

0.547

1.254
(0.537 – 2.878)

0.594

0.855
(0.334–2.112)

0.738

0–10

1
(reference)

--

1
(reference)

--

11–20

0.608
(0.242–1.456)

0.273

0.558
(0.213–1.387)

0.219

>20

0.507
(0.130–1.642)

0.282

0.487
(0.121–1.646)

0.271

1.041
(0.097–22.823)

0.974

1.340
(0.117–30.588)

0.819

1
(reference)

--

1
(reference)

--

0–30

1
(reference)

--

1
(reference)

--

31–60

1.260
(0.414–4.127)

0.689

1.036
(0.313–3.596)

0.954

61–90

0.733
(0.201–2.735)

0.637

0.531
(0.132–2.117)

0.365

>90

0.458
(0.081–2.193)

0.342

0.303
(0.049–1.570)

0.169

1–2

1
(reference)

--

1
(reference)

--

3–6

2.707
(1.216–6.126)

0.040

0.317
(0.114–0.795)

0.019

<10

1
(reference)

--

1
(reference)

--

>10

0.387
(0.149–0.924)

0.040

0.317
(0.114–0.795)

0.019

1

1
(reference)

--

1
(reference)

--

2

1.198
(0.360–4.689)

0.778

1.065
(0.305–4.316)

0.976

3

1.125
(0.119–8.779)

0.911

1.033
(0.104–8.530)

0.924

Location

Trunk or extremities
Immunosuppressed status
Smoking
Pre-operative size (mm)

Biopsy technique
Shave
Excision or punch
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Duration from biopsy to MMS (days)

Total MMS stages

Final surgical margin (mm)

Fitzpatrick Skin Type

Odds ratio (OR); confidence interval (CI); Mohs micrographic surgery (MMS); excision with frozen sections (EFS)
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nosed nodular, micronodular, or infiltrative BCC component. In
multivariable analysis, age greater than or equal to 60 years as
well as tumor location on the head or neck were significant predictors of reclassified BCC. This finding corroborates a similar
observation by Petersen et al. in their study, which reported a
significantly higher rate of sBCCs harboring concurrent, more
aggressive growth patterns (so-called mixed histology [MH] tumors) among lesions located in anatomical Zone H compared
to Zone M or Zone L across all patients, healthy patients, and
immunocompromised patients.14 These authors reported an
overall rate of 58% of MH across all sBCC biopsies. Our study
found a lower rate of 37%, which is more in line with previous
studies evaluating MH in BCC in general with reported rates of
32% to 40%.15–17 Nevertheless, we are in agreement with Petersen et al. that a significant proportion of sBCCs (almost 40% in
our study) demonstrate a concurrent, more aggressive subtype
and may receive insufficient treatment if universally graded as
inappropriate for MMS.
Although sBCCs located on the head or neck were more likely to
be reclassified than those on the trunk or extremities, our study
still demonstrated that 23% of tumors on the trunk or extremities initially diagnosed as sBCC ultimately contained a nodular,
micronodular, or infiltrative component. This finding argues
that more aggressive treatment for sBCCs, such as MMS, may
be warranted in almost a quarter of patients with a seemingly
low-risk tumor in Zone L, especially in the presence of other
high-risk features (eg, immunosuppressed status, history of
prior radiation, recurrent lesion, large size with incomplete or
partial biopsy).

G.K. Sohn, K. Keniston, S. Kannan, et al

subset of sBCCs with residual tumor in deeper cuts, not all treated sBCCs. Although they required a greater number of stages
for clearance, reclassified BCCs were also more likely to have
a smaller final surgical margin, likely as a result of a smaller
average initial tumor size. This finding may be in part due to
the higher incidence of reclassified BCCs on the head or neck,
where more conservative margins tend to be taken.
There are several important limitations of our study, including
small sample size and limited generalizability given our study
setting at a single academic institution. In addition, we included
only cases of sBCCs treated with MMS or EFS and excluded
those treated with standard excision or electrodessication and
curettage due to lack of available tissue samples. Although our
lab does routinely process deeper cuts approaching exhaustion
of tissue, the goal of MMS and EFS is tumor clearance at the
margins so the entire tissue block for each tumor may not have
been examined, leading to underestimation of the true incidence of reclassified BCC. This incidence may have been further
underestimated given that we excluded cases negative fur tumor on the first stage that may have contained an undiagnosed
BCC subtype in the original lesion.
Future studies may include larger sample sizes across multiple
practice types. Larger datasets will almost certainly improve
our understanding of the impact of specific high-risk features,
such as immunosuppressed status or prior radiation, on the
incidence of reclassified BCCs and better inform our recommendations for the treatment of sBCCs.
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A shave biopsy was performed to establish the initial sBCC
diagnosis in the vast majority (97%) of cases included in this
study. This biopsy technique is frequently chosen due to its
ease of use, low complication rate, and efficiency compared
to other techniques. Our finding of a higher rate of reclassified
BCCs among tumors located on the head or neck (especially on
the ear, nose, lips, or eyelids) may in part be a result of dermatologists’ tendency to perform more conservative biopsies
for cosmetic reasons in these anatomic areas. Clinicians should
be mindful of the limitations of shave biopsies on the head or
neck in establishing BCC subtype when interpreting histopathology results. The clinical photographs of reclassified BCC lesions
(Figure 2) are informative about exam findings that suggest the
presence of a more aggressive BCC subtype, including a raised
or nodular appearance to the tumor. These examples may remind dermatologists to correlate histopathologic results with
the actual clinical appearance of a lesion.

CONCLUSION
In this study, we found that more than one third of tumors initially diagnosed as sBCC and treated in our academic practice
were later found to have a concurrent, more aggressive BCC
subtype during MMS or EFS. These reclassified tumors were
more likely to occur on the head or neck, where dermatologists may be prone to under-sampling the entire lesion on initial
shave biopsy for cosmetic reasons. Almost one quarter of sBCCs
on the trunk or extremities were reclassified, suggesting that
more aggressive treatment may be warranted even for sBCCs
in Zone L, especially in the presence of other high-risk features.
Further studies with larger, more diverse samples are needed to
establish accurate guidelines for skin cancer treatment.
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ABSTRACT
Afamelanotide (SCENESSE®) is a synthetic analogue of α‐melanocyte-stimulating hormone that is FDA-approved to increase pain-free
sunlight exposure in adult patients with erythropoietic protoporphyria. Its dual photoprotective and anti-inflammatory effects also make
it a promising therapy for other photosensitive dermatologic diseases that are resistant to treatment. The PubMed/MEDLINE and
ClinicalTrials.gov databases were searched for literature and ongoing trials describing the use of afamelanotide in treating cutaneous
diseases. There is randomized controlled trial (RCT) evidence for the successful use of afamelanotide in several conditions beyond
erythropoietic protoporphyria, including polymorphic light eruption and vitiligo. Smaller studies have also demonstrated its efficacy
in treating acne vulgaris, Hailey-Hailey disease, and solar urticaria. No serious adverse effects with afamelanotide use have been
reported, though diffuse hyperpigmentation is experienced by almost all patients. Larger scale studies are needed to confirm the
efficacy of afamelanotide in treating dermatologic conditions beyond erythropoietic protoporphyria, and further research should focus
on determining the safety, efficacy, and optimal dosing of afamelanotide for pediatric patients.
J Drugs Dermatol. 2021;20(3):290-294. doi:10.36849/JDD.2021.5526

INTRODUCTION

A

famelanotide (SCENESSE®) is a synthetic analogue
of α‐melanocyte‐stimulating hormone (α-MSH) that
induces tanning of the skin. α-MSH is a product of the
proopiomelanocortin gene (POMC), which is cleaved into the
peptide hormones adrenocorticotropic hormone (ACTH), α-,
β-, and γ-MSH, β-endorphin, and β-lipotropin. Damage to the
skin by ultraviolet radiation (UVR) is sensed by p53, which
can enhance expression of the POMC gene.1 α-MSH acts as a
paracrine hormone on melanocytes by binding to their surface
MC1R receptors, inducing the expression of enzymes required
for the synthesis of melanin and photoprotective eumelanin.1
Transfer of melanosomes to keratinocytes produces tanning.
Afamelanotide binds MC1R and leads to the same downstream
effects as α-MSH.2

Due to its favorable safety profile and dual tanning and anti-
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Copy effects on the skin, afamelanotide has potential
broad efficacy in treating a variety of cutaneous conditions.
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α-MSH has also been shown to decrease cutaneous
inflammation,3-4 and thus afamelanotide has been used
to treat dermatologic diseases that have photosensitive
and/or inflammatory components, such as erythropoietic
protoporphyria (EPP) and Hailey-Hailey disease. Various dose
efficacy studies have shown that a 16-mg afamelanotide
implant applied subcutaneously has maximal tanning efficacy.5
Afamelanotide, designated as an orphan drug, was approved
by the European Medicines Agency for treatment of EPP in 2014
and by the U.S. Food and Drug Administration for treatment of
EPP in 2019. There are no contraindications to afamelanotide
use, with adverse reactions limited to implant site reactions,
nausea, and hyperpigmentation.6 However, patients who are
receiving the implant should receive total body skin exams
twice a year due to the risk of darkening of pre-existing nevi.6

This review seeks to characterize the existing literature on the
uses of afamelanotide in treating dermatologic diseases.

MATERIALS AND METHODS
The PubMed/MEDLINE and ClinicalTrials.gov databases were
queried with the term “afamelanotide.” All non-duplicate
citations were screened by full text for clinical results of
afamelanotide use. Articles not written in English were excluded
(Figure 1).

FIGURE 1. Article selection methodology for identifying articles
describing uses of afamelanotide in dermatology.
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RESULTS
Acne Vulgaris
In a phase II open-label pilot study, afamelanotide (16 mg) was
inserted in three patients with mild or moderate acne vulgaris
for 56 days. The total number of facial acne lesions declined in
all participants, while quality of life (QOL) as measured by the
Dermatology Life Quality Index (DLQI) improved over the course
of treatment. Although all patients experienced tanning of the
face and darkening of existing moles, none were distressed by
this secondary effect.7
Erythropoietic Protoporphyria (EPP)
The earliest published study that investigated afamelanotide
use for EPP enrolled five patients in a phase II open-label trial.
Over the course of treatment, patients developed improved
tolerance to photoprovocation with white light irradiation and
to natural sunlight by up to 24 times.8
These results were confirmed in two phase III, multicenter,
RCTs. The length of time during which patients were pain-free in
direct sunlight increased by 70% in the United States (U.S.) trial
and also significantly increased in the European Union (E.U.)
group. Quality of life as measured with DLQI did not change
over the course of the study, but evaluation with the EPP-QOL
questionnaire demonstrated improvement in the afamelanotide
group in both the E.U. and U.S. trials. Adverse effects were
mild and limited to headache, nausea, nasopharyngitis, and
back pain, with no significant inter-group differences except for
hyperpigmentation at the implant site in one-third of patients
who received afamelanotide.9

J. Wu, R. Cotliar

one phase II and one phase III, demonstrated increased tolerance
to sunlight, improved QOL, and decreased pain as evaluated by
the Likert scale in patients receiving afamelanotide compared
to placebo. However, these results have not been published in
peer-reviewed journals.12-13
Hailey-Hailey Disease
In a phase II open-label study, two female patients with
familial Hailey-Hailey disease received two injections of the
16-mg afamelanotide implant at 30-day intervals. Both patients
experienced decreasing size of their lesions during the initial
treatment period with complete resolution of lesions by day
60. They also reported significant improvement in quality of
life as measured by the Medical Outcome Survey Short Form36 (SF-36). There were no adverse effects noted, though both
patients experienced skin tanning. Remission of disease was
sustained for eight months after afamelanotide withdrawal,
with subsequent recurrence.14
Solar Urticaria
In a phase II open-label study, five participants with solar
urticaria received a single 16-mg subcutaneous implant of
afamelanotide and were monitored for 60 days. Melanin
density was assessed periodically throughout the study using a
hand-held spectrophotometer, and photoprovocation to assess
efficacy of the implant was performed with a xenon arc lamp that
delivered narrowband radiation at various wavelengths to the
skin of the back. The minimum urticarial dose (MUD), the lowest
dose that provoked a visible wheal, was recorded for different
wavelengths, while the area of wheal and flare was measured
using planimetry. Average melanin density peaked at 60 days
postimplant, and all participants demonstrated increases in
MUD at various wavelengths by 30 days. Participants also
observed darkening of existing nevi without serious adverse
effects.15
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The positive impact of afamelanotide on quality of life in patients
with EPP was highlighted in a long-term observational study
that followed 115 patients for up to 8 years. Only 27 patients
discontinued treatment during the observation period, most for
compelling reasons such as a planned pregnancy or prohibitive
cost of treatment. Quality of life scores were measured by an
EPP-specific questionnaire and increased throughout treatment,
with mean QOL higher in the winter than in the summer. The
most common adverse events were nausea and headache.10
The most recent study evaluating the use of afamelanotide for
EPP was a prospective postauthorization safety and efficacy
cohort study that enrolled 117 adults. Patients were able to
significantly increase the amount of time spent outside by week
5, with concomitant improvement in quality of life. Pain scores
as evaluated by the Likert scale decreased, though there was
no relationship between treatment and number or duration of
phototoxic reactions. The most commonly reported adverse
effects, all of which were self-limited, included nausea in 11.4%,
fatigue in 9.7%, and flushing in 8.8%.11
Two more studies on the use of afamelanotide in EPP patients,

Vitiligo
The earliest study evaluating the use of afamelanotide for vitiligo
was a case series of four patients, all of whom were concurrently
enrolled in a larger randomized clinical trial described by
Lim et al. below. All patients experienced confluent areas of
repigmentation starting two days after the initial implant, with
repigmentation continuing throughout treatment.16
Lim et al. conducted a phase I RCT, in which patients with
nonsegmental vitiligo involving 15% to 50% of total body surface
area received either combination therapy with afamelanotide and
NB-UVB or monotherapy with a placebo implant and NB-UVB for
6 months. At the end of the active treatment phase, both groups
experienced statistically significant repigmentation. However,
beginning on day 56, the combination group demonstrated a
statistically superior response in repigmentation compared to
the NB-UVB monotherapy group. Time to repigmentation of the
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TABLE 1.
Uses of Afamelanotide in Dermatology
Disease

Population

Study Type
(# of patients)

Efficacy

Acne vulgaris

Males,
unspecified
age

Phase II openlabel (n=3)

Total number of facial acne lesions declined (68 +/- 27.6
vs 30 +/- 19.7; means +/- SEM)
All patients had improved DLQI (7.7 +/- 4.7 vs 4.3 +/- 2.8)

Erythropoietic
protoporphyria

Adults

Phase II openlabel (n=5)

Treatment Dose
and Duration

Citation

16-mg implant q3 weeks
(n=2) and q4 weeks (n=1)
for 56 days

Böhm et al7

Improved tolerance to sunlight by up to 24x
Improved tolerance to white light irradiation (P=0.007)

20-mg implant
given twice over a
60-day interval

Harms et al8

16-mg implant
q60 days, followed
for 270 days

Langendonk
et al9

16-mg implant
q60 days, followed
for 180 days

Langendonk
et al9

16-mg implant q60
days for up to 8 years

Biolcati et al10

Erythropoietic
protoporphyria

Adults

Phase III RCT
(n=74)

Increase in median pain-free time in sunlight (6.0 hours
vs 0.6 hours, P=0.005)
Reduction in number of phototoxic reactions after 9
months (77 vs 146, P=0.04)
Improvement in EPP-QOL (79.7 vs 67.2, P=0.06)

Erythropoietic
protoporphyria

Adults

Phase III RCT
(n=94)

Increase in median pain-free time in sunlight by 70%
(69.4 hours vs 40 hours, P=0.04)
Improvement in EPP-QOL (51.1 vs. 36.8, P=0.02)

Erythropoietic
protoporphyria

Adults

Observational
(n=115)

27 patients discontinued treatment during observation
period
QOL measured by EPP-specific questionnaire increased
from 31+/-24% of maximum to 74% +/- 17%

Postauthorization cohort
(n=117)

Time spent outside increased by 6.14 hours per week
by week 5 (95% CI, 3.62–8.7 hours; P<0.001)
QOL increased by 14.01% (95% CI, 4.53%–23.50%;
P<0.001), effect increased with age
Likert scale pain score decreased by 0.85 points (95%
CI, -1.43 to -0.26; P<0.001)

16-mg implant with interval
of at least 60 days (maximum 4/year), monitored for
≥2 years

Wensink et al11

Female
adults

Phase II openlabel (n=2)

Complete resolution of lesions by day 60 with significant improvement in quality of life, as evaluated by
SF-36
Remission sustained for 8 months after afamelanotide
withdrawal
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16-mg implant on
days 0 and 30,
monitored for 60 days

Biolcati et al14

Adults

Phase II openlabel (n=5)

All had increases in minimum urticarial dose (MUD)
at various wavelengths by 30 days, with significant
decrease in wheal area across 300–600 nm at 60
days postimplant and across 320–500 nm at 30 days
postimplant

16-mg implant on day 0,
monitored for 60 days

Haylett et al15

Adults

Case series
(n=4) of
patients in
Lim et al study

Confluent areas of repigmentation within 2 days to 4
weeks after first implant, which increased throughout
treatment

NB-UVB 3x/wk and
monthly implants of
16-mg x4 months

Grimes et al16

Phase I RCT
(n=56)

Relative reduction in VASI of 48.64% (95% CI, 39.49%–
57.80%) on day 168 in combination group vs 33.26%
(95% CI, 24.18%–42.33%) in NB-UVB group.
Time to repigmentation of the face and upper extremities faster in combination group compared to monotherapy group (face, 41 vs 61 days [P=0.001]; upper
extremities, 46 vs 69 days [P=0.003])

16-mg implant q28
days (4 total) or placebo
with NB-UVB 3x/wk
for 6 months

Lim et al17

Phase II with 2
parts
Part 1: RCT
(n=8)
Part 2: openlabel (n=13)

Median VASI scores 3 points lower in combination
group (afamelanotide + NB-UVB) compared to placebo
group (placebo + NB-UVB) (P<0.05), with repigmentation beginning on upper extremities (median 10.5 days)
and later progressing to the trunk (median 13 days),
hands, and feet (median 36 days for both)
Reductions in VETF score for total body, head and neck,
and trunk from day 196 onwards (P<0.05) in combination group

16-mg implant q28 days for
6 cycles; NB-UVB 2x/wk for
7 months

Toh et al18

Erythropoietic
protoporphyria

Hailey-Hailey
disease

Solar urticaria

Vitiligo

Vitiligo

Vitiligo

Adults

Adults

Adults

DLQI: Dermatology Life Quality Index; EPP: erythropoietic protoporphyria; MUD: minimum urticarial dose; NB-UVB: Narrow-Band Ultraviolet-B; QOL: quality of life;
SEM: standard error of the mean; SF-36: Medical Outcome Survey Short Form-36; VASI: Vitiligo Area Scoring Index; VETF: Vitiligo European Task Force
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TABLE 2.
Clinical Trials on Afamelanotide Recruiting, In Progress, or Completed and Without Results Published in a Journal
Disease

Study Type

Number of Patients
(actual or estimated)

Study Number

Citation

Actinic keratoses in
organ transplant recipients

Phase II RCT

200

NCT00829192

20

Adjunctive therapy for photodynamic
therapy using porfimer sodium

Phase II RCT

16

NCT04425746

21–22

Erythropoietic protoporphyria

Phase II RCT

77

NCT01097044

12

Erythropoietic protoporphyria

Phase III RCT

100

NCT04053270

13

Polymorphic light eruption

Phase III RCT

36

CUV015 (European and Australian trial)

23

Polymorphic light eruption

Phase III RCT

18

NCT00472901

24

Vitiligo

Phase II RCT

15

NCT01382589

19

face and upper extremities was also faster in the combination
group compared to the monotherapy group. All patients in the
combination group experienced subjective hyperpigmentation.
Nausea was another adverse effect unique to the combination
therapy group, reported by 18% of patients.17
The most recent study examining the use of afamelanotide
for vitiligo took place in Singapore; the study location had
significant implications for the results of the vitiligo quality
of life instrument scores employed after the completion of
treatment. All patients had non-segmental vitiligo, with the
majority (76%) having long-standing disease (>5 years). Median
Vitiligo Area Scoring Index (VASI) scores were 3 points lower
in the combination group compared to the placebo group, with
reductions in the Vitiligo European Task Force (VETF) score
recorded for the total body, head and neck, and trunk from
day 196 onwards in the combination group. Side effects were
minor and included erythema, pruritus, and nail pigmentation.
Notably, the difference in vitiligo-specific quality of life scores
was not statistically significant between the treatment and
placebo groups, which the authors postulate may have been
due to darkening of nonlesional skin and cultural preference for
lighter skin in Asian countries.18

received afamelanotide (n=7) reported increased tolerance to
light. Improvement in quality of life assessment after 60 days of
treatment was significant (P=0.02), and no drug-related adverse
events were reported.21-22
A phase III trial evaluating the use of an afamelanotide 20-mg
implant in 36 patients with polymorphic light eruption (PLE)
revealed promising results that have not yet been primarily
published. Evaluation of patients using the physician’s Global
Severity Index after 120 and 150 days of treatment revealed a
more marked reduction in symptom severity in those receiving
afamelanotide compared to those receiving placebo.23 Another
phase III trial evaluating the 16-mg implant in patients with PLE
commenced in 2010 with as yet unreported results.24
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Another phase II study that enrolled 15 patients has been
completed, though results have not been published in a peerreviewed journal.19
Miscellaneous
A phase II trial for the use of afamelanotide to treat actinic
keratoses in organ transplant recipients was started in 2009 with
unreported study conclusions.20
A phase II trial that evaluated the photoprotective effect of a single
afamelanotide 16-mg implant in cancer patients undergoing
photodynamic therapy with porfimer sodium demonstrated
promising results that have not yet been primarily published.
Patients were followed for 90 days, with nine patients receiving
afamelanotide and seven receiving placebo. Most patients who

DISCUSSION

There is strong evidence for the use of afamelanotide in
treating various dermatologic diseases beyond EPP, with RCT
evidence for its use in vitiligo and polymorphic light eruption.
Its use as a photoprotective agent in cancer patients undergoing
photodynamic therapy is also supported by RCT evidence.
Smaller open-label studies have demonstrated its efficacy
in acne vulgaris, Hailey-Hailey disease, and solar urticaria.
Afamelanotide is exceptionally safe, with the most commonly
reported side effect being diffuse hyperpigmentation.17 Other
adverse effects were self-limited and included nausea and
flushing.11 It is important to note that hyperpigmentation of the
skin can be distressing in some cultures, and thus afamelanotide
use did not always improve quality of life.18
Limitations of studies on afamelanotide include the difficulty of
true blinding, reluctance of patients to increase natural sunlight
exposure, and the exclusion of pediatric patients. Because
hyperpigmentation is a common side effect of afamelanotide,
increased skin tanning in participants unblinded both the
evaluators and the patients. Due to fear of painful UV-induced
reactions, many patients who received afamelanotide still
limited their time in direct sunlight, which may have led to an
underestimation of treatment benefit.9 A placebo effect was
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observed in other cases, with patients in the placebo group
increasing their sun exposure because they believed they were
receiving afamelanotide.9 Notably absent from every trial of
afamelanotide is the enrollment of pediatric patients. However,
QOL as evaluated by the Likert scale has shown that children
with EPP suffer the most, with QOL increasing from 2.6 to 4 from
adolescence to adulthood.10 In the same study, adult patients
receiving afamelanotide had a score of 8/10. The investigators
postulate that as children grow up, they are able to adapt
their daily routine to limit painful sunlight exposure, thereby
increasing QOL scores.10
The overall safety and efficacy profile of afamelanotide
administered as a subcutaneous implant makes it a promising
therapy to treat a broad spectrum of dermatologic diseases.
Its maximal efficacy as a subcutaneous implant can decrease
the pill burden for patients with photosensitizing diseases who
might otherwise be required to take daily oral medications.
Larger scale studies are needed to confirm the efficacy of
afamelanotide in treating dermatologic diseases beyond EPP,
and further research to evaluate its safety, efficacy, and optimal
dosing in children should be conducted.
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ABSTRACT
Acne vulgaris is the most common dermatological disorder worldwide, causing significant physical and psychological morbidity.
Topical combination therapy has shown superior efficacy compared to monotherapy, especially when combined with retinoids. Few
studies have directly compared combined formulations. This evaluator-blinded pilot study compared the efficacy and tolerability of
two marketed topical combination acne gels, clindamycin 1%-tretinoin 0.025% (CT) and benzoyl peroxide 2.5%-adapalene 0.1% (BA)
in 20 patients with mild to moderate acne vulgaris. Gels were applied daily on opposite sides of the face for 21 days. The primary
outcome was difference in transepidermal water loss (TEWL) at the end of treatment. Secondary endpoints were skin moisture
content measurement, Investigators' Global Assessment, subject self-assessments (SSA) of burning/stinging, itching, erythema, and
dryness/scaling, and Comparative Participant Satisfaction Questionnaire (CPSQ). Efficacy was assessed by inflammatory and noninflammatory acne efflorescences counts. TEWL increased significantly for both CT and BA (+57.74%, P=0.002; +58.77%, P<0.001);
skin moisture content significantly decreased only for BA (-16.47%, P=0.02). Only BA showed a significant increase in erythema and
dryness/scaling (P=0.027 and P =0.014) and in SSA burning/stinging (P=0.04). Patient satisfaction evaluation also reflected the strong
BA irritation. Although CT and BA both reduced acne lesions (P<0.001) and more patients preferred to continue with CT, subject
perception of acne improvement was higher for BA. These findings suggest that CT and BA have similar efficacy in the treatment of
mild to moderate papulopustular acne. However, CT was better tolerated than BA by both medical and subject evaluation. CT is an
effective and tolerated treatment option.
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INTRODUCTION

A

pproximately 9% of the world's population suffer from
acne vulgaris. It is the most widespread skin disease
with a prevalence ranked eighth highest of all diseases
worldwide.1 Quality of life (QoL) for patients with acne vulgaris
is significantly reduced and comparable with that of patients
with bronchial asthma, diabetes mellitus type 2, or chronic back
pain.2 This suggests that substantial unmet treatment needs
remain.
Along with the formation of comedones, inflammatory
processes play an important pathogenic role in mild to moderate
papulopustular acne. Combination therapy with different
active substances such as topical antibiotics, keratolytics,
and retinoids targets different pathogenic factors, resulting
in a higher efficacy and improved compliance compared to
monotherapy.3 Combination therapy, especially with retinoids,
is recommended by several authors and guidelines for mild to
moderate papulopustular acne.4-8

However, there is a lack of studies comparing the tolerability
and efficacy of combination therapies. This pilot study aimed to

compare the tolerability and efficacy of the fixed combination
of clindamycin 1% and tretinoin 0.025% (Acnatac®- gel; MEDA
Pharma GmbH & Co. KG, Bad Homburg, Germany) referred
to hereafter as CT, with the fixed combination of adapalene
0.1% and benzoyl peroxide 2.5% (Epiduo®- gel; Galderma
Laboratorium GmbH, Düsseldorf, Germany) referred to as BA,
in the treatment of mild to moderate papulopustular acne, using
subjective and objective parameters and skin physiological
measurements.

METHODS
Study Population
Twenty-two adolescents and adult subjects with mild to
moderate acne vulgaris were enrolled in the study. Patient
inclusion criteria were a diagnosed mild to moderate acne
vulgaris at baseline (20–150 facial acne lesions, including 10–
100 non-inflammatory and/or 10–50 inflammatory lesions and
≤2 cysts or lumps), skin type I to III according to Fitzpatrick
Skin Phototype Classification,9 age between 14 and 50 years,
willingness to participate in the study including screening
sessions and follow-up evaluations, and general good physical
and mental health.
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Patient exclusion criteria included genetic defect of the epidermal
barrier (eg, Netherton syndrome), simultaneous treatment
with topical preparations (including cosmetics) or keratolytic
substances and chemical abrasives, soaps with a peeling effect
and strong drying effects, perfumes, citrus extracts, intensive
natural or artificial UV light therapy within the last 4 weeks before
the start of the study and/or during the study, systemic therapy
with antibiotics or glucocorticosteroids within the last 4 weeks,
or retinoids within the last 6 months, or topical acne therapy
within 2 weeks before baseline, severe illness, inflammatory
bowel disease, hypersensitivity to any component of CT or BA,
skin irritation in the facial area such as redness, skin dryness,
burning, stinging, itching, which do not occurred naturally in
the course of acne vulgaris, pregnancy or lactation, and no or
unsafe contraception for subjects of childbearing age unless
certain criteria were met (6 weeks after bilateral ovarectomy
with or without hysterectomy, contraceptive methods with
an error rate of <1%/year used regularly and correctly, sexual
abstinence, vasectomy of partner).
Study Design
This was a 3-week, evaluator blinded, randomized, single center,
bilateral (split-face) clinical trial. The study was performed in the
Department of Dermatology of University Hospital Carl Gustav
Carus, Technical University Dresden, Germany. The first patient
was enrolled on January 28, 2016 and the last was registered on
April 29, 2016.

R. Aschoff, S. Möller, R. Haase, M.Kuskea

TABLE 1.
Flowchart of the Study
Study visit
Date

Screening

V1

V2

V3

Day (-1)

Day 0

Day 7 ± 2

Day 21 ± 2

Information/consent

X

Demographic data

X

Medical history

X

Inclusion and
exclusion criteria

X

Pregnancy test1

X

X

Concomitant
medication

X

X

X

X

IGA

X

X

X

Study Subject
Self-Assessment

X

X

X

CDLQI/DLQI

X

X

X

X

X

CPSQ

X

Counting the
efflorescences

X

X

X

Skin hydration
(Corneometer)

X

X

X

Tewameter

X

X

X

X

X

X

X

Compliance
(daily protocol)
AE, SAE
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Subjects were randomized to apply a pea-sized amount
of CT

Withdrawal of
the trial drug

X

X

For women of childbearing capacity: 14 years (inclusion criterion) to 2 years
postmenopausal.

1

to one side of their face and, with a different finger, BA to the
other side once daily for 3 weeks after cleansing the face with
a mild cleansing foam. Randomization was carried out using a
computer random number generator (Open-Source Program
“R” version 9.2.9). To exclude possible bias by the treated sides,
equal numbers of persons were randomized to apply CT and BA
on the right side of the face and on the left side, respectively. The
subjects were instructed not to apply any topical medication
during the study and not to apply study medication within 12
hours preceding the assessments. The outcome evaluator and
the statistician were blinded to the treatment.
A blinded study member counted acne efflorescences on
day 0: start of treatment; day 7 and day 21: end of treatment,
performed outcome measurements including skin physiological
evaluations on both sides of the face (Table 1). Blinding of the
study was maintained until the study was completed.
Subjects and legal guardians, in the case of adolescent subjects,
gave their written informed consent to participate in the study.
The study was approved by the institutional review board of the
University of Dresden (approval number: EK). The registration in
the EU Clinical Trials Register was available (EudraCT-No.: 2015002699-26). The ethical standards of the Declaration of Helsinki
were observed.

Outcome Measures
Transepidermal Water Loss (TEWL)
The primary outcome measure was the difference in TEWL
between study visits 1 and 3 and was determined with the
Tewameter 300 (Courage + Khazaka Electronic GmbH, Cologne)
with results expressed in g⁄m2⁄h. Established guidelines for
measuring TEWL were followed.10 TEWL was calculated for each
topical formulation from study visit 1 to 3.
Measurement of Skin Moisture With a Corneometer
The skin moisture content was determined with the corneometer
CM 825 (Courage + Khazaka Electronic GmbH, Cologne) by
measuring the electrical capacitance. The measurement was
repeated five times, with the highest and lowest values deleted
and the mean value determined from the other three results.
The measurement was performed separately on the two sides
of the face from visit 1 to 3.
Investigators´ Global Assessment (IGA)
The IGA was used at the baseline visit and for each subsequent
visit, for each side of the face. The IGA is a 4-point Likert-type
scale completed by the investigator measuring the severity
of erythema and dryness/scaling ranging from 0 (none) to 3
(severe) for each side of the face (Table 2).
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TABLE 4.

Investigators' Global Assessment
Score
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Grade

Comparative Participant Satisfaction Questionnaire: Results of the
Trichotomic Questions

Description

Erythema

Questions

CT

Equal

BA

0

None

No sign of erythema

8

4

8

1

Mild

Slight pink

On which side did the preparation
penetrate the skin more quickly?

2

Moderate

Which side of the face felt better
hydrated/wetter?

12

6

2

3

Severe

Which side of the face is more tight
and burning?

3

6

11

Which side of the face generally feels
better?

11

4

5

Which side of the face feels softer and
smoother?

9

2

9

Which product (face side) do you
prefer in terms of comfort of use in
general?

7

4

9

Which product (side of face) are you
more satisfied with in terms of improving your acne?

4

4

12

Which product (side of the face) would
you prefer to contin-ue using in the
future to treat your acne?

7

10

3

Definite redness
Marked redness, bright to dark/dusky

Dryness/scaling
0

None

No dryness or scaling

1

Mild

Barely perceptible dryness or fine scaling

2

Moderate

3

Severe

Definite dryness or scaling
Marked dryness and thick scaling or peeling

TABLE 3.
Subject Self-Assessment
Score

Grade

Description

Burning/stinging
0

None

No burning or stinging

1

Mild

Slight burning or stinging, not really
bother-some

2

Moderate

3

Severe

Definite burning or stinging, somewhat
bothersome
Intense burning or stinging, interrupts daily
activities and/or sleep

Itching

For life quality assessment in relation to skin disease DLQI11 was
applied separately for each half of the face at the baseline visit
and at each subsequent visit. The CDLQI,12 which is indicated
for children and adolescents aged 5 to 16, was also used where
necessary.
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0

None

No itching

1

Mild

Slight itching, not really bothersome

2

Moderate

3

Severe

Definite itching, somewhat bothersome
Intense itching, interrupts daily activities and/
or sleep

Dryness
0

None

No dryness

1

Mild

Slight dryness, without disturbing sensation

2

Moderate

3

Severe

Definite dryness, which is somewhat
bothersome
Intense dryness, interrupts daily activities
and/or sleep

Study Subject Self-Assessment (SSA)
The SSA is a 4-point Likert-type scale measuring the severity
of burning/ stinging, itching, and dryness (Table 3). It was
conducted to understand how the study medications behave in
relation to subjectively perceivable parameters such as burning/
stinging, itching, and dryness in the course of therapy and in
comparison to each other. SSA was done from study visit 1 to 3
separately for each half of the face.
Dermatology Life Quality Index (DLQI); Children’s Dermatology
Life Quality Index (CDLQI)

Comparative Participant Satisfaction Questionnaire (CPSQ)
In order to evaluate which treatment the subjects were more
satisfied with during the course of the study, the CPSQ was
performed at study visit 2 and 3. Subjects indicated whether
CT, BA, or both were more in line with the trichotomic question
asked (Table 4).
Efficacy Evaluation
The blinded investigator counted inflammatory (papules,
pustule, knots) and non-inflammatory (comedones, cysts)
acneiform lesions at each visit.
Safety Assessments
Safety assessments comprised monitoring and recording of
all adverse events (AEs) and serious adverse events, including
their severity and relationship to study drug.
Statistics
Power and sample size estimations were based on a previous
pilot study, and all metric and categorical data were evaluated
with descriptive and inferential statistical analyses. For the
endpoint analyses, normally distributed data concerning
the primary endpoint were evaluated by means of Repeated
Measures ANOVA (analysis of variance) and contrast tests.
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Where possible, categorical data were evaluated using chisquare tests provided the cell counts were >5 in at least 80% of
the cells. Safety and tolerability of the study medication were
described by lists and descriptives. The differences from V1 to
V3 were analyzed as outcome and included gender and study
arm membership as independent variables. Pairwise differences
of V1 and V3 were analyzed as far as possible using t-tests for
paired samples. Missing information was not replaced for the
intention-to-treat (ITT) population but set as missing. Extreme
values were identified in the context of query management.
Extreme values for the laboratory parameters, which were
clearly attributable to measurement errors, were retained or
set as "missing". The DLQI and CLQI were calculated according
to the reference articles.11,12 The analyses of these values were
performed separately according to DLQI/CDLQI and combined
in a parameter block (DLQI-CDLQI). The statistics software used
was IBM Corp. 2016. IBM SPSS Statistics for Windows, Version
24.0. Armonk, NY: IBM Corp.

RESULTS
Twenty-two Caucasian subjects aged 14 to 37 years (10 females,
12 males; mean age ± standard deviation, 21.5 ± 5.7 years) met
the eligibility criteria and were included in the study and 20
subjects completed the study.
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(7 with CT and 8 with BA). One patient developed a dermatitis
solaris on both sides of the face and one patient developed a
facial swelling on the side where BA was applied.
Both study medications showed a significant reduction of noninflammatory and inflammatory acne lesions from study visits 1
to 3 (CT: -65.4%; P <0.001 and -54.9%, P<0.001, respectively; BA:
-65.65%; P<0.001 and -61.3%; P<0.001, respectively).
Both CT and BA caused significant increase in skin barrier
permeability (TEWL) from study visit 1 to 2 (+61.3%, P<0.001;
+ 74.4%, P<0.001, respectively) and from visit 1 to 3 (+57.7%,
P=0.002; +58.8%, P<0.001, respectively) (Figure 1).
Skin hydration under CT did not decrease significantly from
study visit 1 to 2 (-2.7%; P=0.667) or from study visit 1 to 3 (-7.4%;
P=0.133), whereas BA showed a significant decrease at visit 2
(-19.0%, P=0.001) as well as at visit 3 (-16.47%, P=0.02) (Figure 2).
There was a significant increase in the IGA overall (erythema
and dryness/scaling) value for both CT and BA from study visit
1 to 2 (+ 137.0%; P<0.001; +196.3%; P<0.001, respectively) as
well from study visit 1 to 3 (+88.9%, P=0.006; +122.2%, P<0.001,
respectively) (Figure 3).

A total of 14 subjects reported 22 AEs. Four AEs were not related
to study medications and were rated as mild, moderate, or
severe (ie, common cold, arm ligament strain, gastroenteritis,
and toothache).

When redness and dryness/scaling were evaluated separately,
BA showed a significant increase in both values from study visit
1 to 3 (P=0.027; P=0.014, respectively); in contrast, CT treated
hemi-faces showed non-significant results from study visit 1 to
3. (P=0.082; P=0.133, respectively; Figures 4 and 5).

In total, 18 AEs were reported on the face. Subjects exhibited
15 skin irritations with redness, burning, scaling, and dryness

SSA overall values (burning/stinging, itching, and dryness) were
significantly increased only for BA (105.88%, P=0.001) and not

FIGURE 1. Mean changes in Transepidermal Water Loss (n=20 for CT
and BA ± standard deviation; *P<0.05 vs visit 1, **P<0.001 vs visit 1); CT:
clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide 2.5%-adapalene
0.1%.

FIGURE 2. Mean changes in skin hydration (n=20, for CT and BA ±
standard deviation; *P<0.05 vs visit 1, **P<0.01 vs visit 1; a.u.: arbitrary
units); CT: clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide
2.5%-adapalene 0.1%.
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FIGURE 3. Mean changes in Investigators' Global Assessment scores
(n=20 for CT and BA ± standard deviation; *P<0.05 vs visit 1; **P<0.01
vs visit 1); CT: clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide
2.5%-adapalene 0.1%.

FIGURE 6. Study Subject Self-Assessment (n=20 for CT and BA ±
standard deviation; *P=0.001 vs visit 1); CT: clindamycin 1%-tretinoin
0.025% BA: benzoyl peroxide 2.5%-adapalene 0.1%.

FIGURE 4. Mean changes in number of subjects with erythema
during the 3-week study period (IGA; *P=0.05 vs visit 1; **P= 0.001 vs
visit 1); CT: clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide
2.5%-adapalene 0.1%.

FIGURE 7. Changes in mean of number of subjects with dryness during
the 3-week study period (SSA; *P=0.014 vs visit 1); CT: clindamycin
1%-tretinoin 0.025% BA: benzoyl peroxide 2.5%-adapalene 0.1%.
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FIGURE 5. Mean changes in mean of number of subjects with dryness/
scaling during the 3-week study period (IGA; *P<0.05 vs visit 1; **P<0.01
vs visit 1); CT: clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide
2.5%-adapalene 0.1%.

FIGURE 8. Changes in mean number of subjects with burning/stinging
during the 3-week study period (SSA; **P=0.002 vs visit 1; *P=0.04 vs
visit 1); CT: clindamycin 1%-tretinoin 0.025% BA: benzoyl peroxide
2.5%-adapalene 0.1%.
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for CT (34.4%; P=0.264) from visit 1 to 2. At study visit 3 the
increase of the SSA overall value was not significant for either
BA (64.7%; P=0.079) or for CT (21.9%; P=0.560) (Figure 6).
Considering the individual components, burning/stinging was
significantly increased only by BA during the 3 weeks study
period (visit 2: P=0.002; visit 3: P=0.04) as well as dryness at visit
2 (P=0.014) (Figures 7 and 8).
The DLQI and CDLQI scores showed a significant decrease in
QoL with BA from visit 1 to 2 (59.6%; P=0.012), but not at visit 3
(21.3%; P=0.415) and no significant changes could be observed
with CT (visit 2: 11.46%; P=0.506; visit 3: -11.4%; P=0.617).
The CPSQ showed that a higher number of subjects reported
that their skin was more hydrated and felt generally better
with CT. When using BA, a higher number of subjects reported
that the skin was tight and burning. A high number of subjects
preferred to continue using CT in the future to treat their acne.
Regarding subjects’ perception of acne improvement, a higher
number chose BA rather than CT (Table 4).

DISCUSSION
The results of this study indicated that CT and BA were both
effective to treat acne vulgaris when used daily over the course
of 3 weeks. Considering the skin physiological measurements,
some differences emerged. The primary endpoint of TEWL was
significantly increased for both gels. However, only BA showed
a significant decrease in skin hydration after 1 and 3 weeks,
whereas no significant changes were determined for CT. The
observation of increased skin dryness due to BA treatment was
also confirmed by the IGA. The IGA-score increased for both
study medications but only BA led to a significant increase in
dryness/scaling and erythema after 3 weeks of use when the
manifestions were evaluated separately. This evaluation made
by the investigator was also reflected in the subjects´selfperception. Subjects indicated a significant increase of SSA
overall and of dryness after one week of use and a significant
increase in burning/stinging during the entire study period only
for the BA-treated hemi-face.
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al (2012)13 who demonstrated that the combination of adapalene/
BPO has a higher irritant potency than the combination of
clindamycin/tretinoin. Using a similar study design as in the
present study, clindamycin/tretinoin produced a significantly
lower amount of TEWL (P=0.005), significantly less burning/
stinging (P<0.001), as well as significantly less pruritus (P<0.001)
than adapalene/BPO.
Interestingly, however, despite the strong irritant potential of
BA and seemingly similar effectiveness compared to CT, more
subjects in the present study were satisfied with BA than with CT
regarding their acne therapy.This may lead to the conclusion that
it is not the tolerance and not even the efficacy that seems to be
decisive for subjects, but rather the apparently perceived better
efficacy. It is known that contextual factors decisively influence
an additional placebo effect.14 It is therefore conceivable that the
burning sensation was perceived as a therapeutic effect and
thus BA was evaluated as the more effective drug. Furthermore,
one could suspect that a supposedly higher presence of BA in
the media may also have influenced subjects’ evaluation.
In current guidelines, BA is recommended over CT. The rationale
for this is the potential risk of developing antibiotic resistance
and sensitization to clindamycin. Over a period of 16 weeks,
it was demonstrated that in combination with retinoids the
frequency of resistance to clindamycin does not increase and
it can be considered safe for this period.4 However, the risk of
developing antibiotic resistance to clindamycin when used over
a longer period is unknown.
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The higher irritating potential of BA was also reflected in the
comparative questions. Consistent with the results described,
more subjects reported that their skin was more hydrated and
felt generally better with CT. When using BA, more subjects
reported that the skin was tight and burning and that QoL
decreased significantly during the first week of application.
Consequently, more subjects indicated a preference to continue
using CT in the future to treat their acne. The good tolerability
of CT may be an important factor in patient satisfaction and
compliance.
The results of our pilot study are in line with those of Goreshi et

Though this study provides insight into the comparative
tolerability of the two study medications, there are several
limitations. First, the small sample size limited our ability to
compare the two study arms directly with each other. Second,
the short study duration limited our ability to detect efficacy and
tolerability over the long term. However, both products showed
a similar trend toward improvement or stabilization in the SSA
scores and the IGA scores by the end of the 3-week study.
This suggests that skin irritancy affects most subjects at the
beginning of therapy, with development of tolerance over the
time, which may be especially relevant for patient self-reported
outcomes and treatment satisfaction. Furthermore, this was a
single blind trial where the evaluator was blinded. The subjects’
knowledge of treatment application may have influenced the
patitients’ evaluations.
Taken together, the findings of this pilot study suggest that CT
and BA have similar efficacy in the treatment of mild to moderate
papulopustular acne. However, CT was shown to be better
tolerated than BA, both by medical and subject evaluation. For
these reasons, CT can be considered an effective and generally
well tolerated treatment option.
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ABSTRACT
Background: Hirsutism is estimated to affect 10% to 20% of females, provoking significant psychological damage and social
embarrassment. Polycystic ovary syndrome is a major cause of hirsutism.
Aim: Assessing the impact of adding combined oral contraceptives (COCs) or metformin to laser hair removal on the quality of life of
polycystic ovarian syndrome (PCOS) patients with hirsutism.
Methodology: One-hundred-fifty PCO patients diagnosed with hirsutism were included in this study. Patients were randomized into
three groups: group 1 received laser hair removal alone, group 2 received metformin and laser hair removal, and group 3 received COCs
and laser hair removal. A diode laser with a wavelength of 810 nm was used for hair removal in all patients according to a protocol of
6 monthly sessions followed by another two sessions after three and six months. Patients were assessed using a visual analog scale
(VAS) and Dermatology Life Quality Index (DLQI) and a customized questionnaire (Hirsutism Life Quality Index; HLQI).
Results: All patients showed a significant improvement in both quality indices (DLQI and HLQI) after treatment relative to pretreatment.
Group 3 showed significantly better improvements when compared with group 2 and group 1. At three and six months, group 3 showed
non-significantly better DLQI and HLQI as compared with at zero months. On the other hand, group 2 patients displayed significant
worsening of both DLQI and HLQI scores at three months, with subsequent improvements again at six. Finally, group 1 patients
showed nonsignificant worsening at three months, and significant worsening at 6 months.
Conclusion: Combining hormonal treatment with laser hair removal can achieve greater hair reduction, significant improvements in
patients' QOL, and better maintenance as compared with when combining metformin with laser hair removal or conducting alone.
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INTRODUCTION

H

irsutism is defined as the growth of excessive
terminal hair in androgen-dependent sites in females.1
Hirsutism affects 10% to 20% of women,2 having a
major impact on their quality of life.3

Hirsutism can be idiopathic or secondary to ovarian etiology
(eg, polycystic ovarian syndrome (PCOS) and ovarian
tumors), adrenal etiology (eg, congenital adrenal hyperplasia,
Cushing syndrome, and adrenal virilizing tumors), or pituitary
etiology (eg, Cushing disease or hyperprolactinemia), or
can be drug-induced.4 PCOS is the most common cause of
hirsutism in affected patients.5 Affected patients present with
hyperandrogenism, menstrual irregularities, infertility, and
dysmetabolic syndrome.4
Treatment options for hirsutism include pharmacological
therapies, such as oral contraceptive pills, antiandrogens,
insulin sensitizers, and topical eflornithine, and cosmetic
maneuvers including laser hair removal, shaving, waxing,
plucking, bleaching, chemical treatment, and electrolysis.2

Laser-assisted hair removal is supported as a viable therapy for
the treatment of hirsutism.6,7 Metformin is a well-known insulin
sensitizer that works in the context of hirsutism by reducing
the circulating insulin levels, which subsequently decreases
the concentration of free circulating androgens.8 Hormonal
treatments include oral contraceptive pills and antiandrogens
in the form of spironolactone, cyproterone acetate, finasteride,
and nonsteroidal antiandrogens such as flutamide.9

PATIENTS AND METHODS
This was a single-center, prospective, balanced randomization
(allocation ratio 1:1:1), controlled study.
One hundred fifty women were enrolled in the present study
after providing informed written consent. The inclusion criteria
were an age of 18 to 40 years with a confirmed diagnosis of PCOS
according to the Rotterdam criteria10 and facial hirsutism as
assessed by the Ferriman–Gallwey score. Hirsute patients with
other dermatological and/or systemic diseases were considered
ineligible for inclusion. Patients with any contraindication
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to receiving laser or hormonal treatments (eg, history of
DVT) were also excluded. All patients had their hormonal
profile assessed including cycle day 2 follicle-stimulating
hormone, luteinizing hormone, prolactin, thyroid-stimulating
hormone,
17-hydroxyprogesterone
progesterone,
and
dehydroepiandrosterone levels. Pelvic ultrasound was
conducted in all cases to detect ovarian morphology.
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FIGURE 1. The HLQI questionnaire.

Before treatment, all patients were assessed clinically,
photographed, and asked to fill in both the Dermatology Life
Quality Index (DLQI) questionnaire (11) and a questionnaire
specifically designed to assess the common complains and
symptoms associated with hirsutism among Egyptian patients
(Hisutism Life Quality Index) (HLQI) (Figure 1) this questionnaire
was developed by the combined effort of all authors, after
reviewing about 300 hirsute Egyptian females about their daily
activities and how their condition affects their everyday life
routine.
Patients were randomly divided into three equal groups. An
independent person created the allocation sequence using
computer-generated random numbers. Allocation was concealed
using sequentially numbered, opaque sealed envelopes kept
by the attending nurse. The three groups were group 1, who
received laser hair removal only; group 2, who received laser
hair removal and metformin hydrochloride (Glucophage® 500
mg; Merck Serono, Darmstadt, Germany); and group 3, who
received laser hair removal and a combined oral contraceptive
containing 35 μg of ethinyl estradiol and 2 mg of cyproterone
acetate (Diane-35®; Bayer AG, Leverkusen, Germany).

Do Not Copy
Penalties Apply

A diode laser with a wavelength of 810 nm (LightSheer DUET;
Lumenis, Yokneam, Israel) was applied for hair removal for a
total of six initially monthly sessions followed by two follow-up
sessions at three and six months after the initial six sessions.The
DLQI and HLQI surveys were completed again by the patients
after the initial six sessions (0 months) and at the two follow-up
sessions (three and six months).
In addition, a subjective assessment of the response was also
performed by the treating physician at the end of the six initial
sessions and at both follow-up sessions at three and six months
after the end of the six treatments and was scored on a visual
analog scale (VAS) as one point (worse), two points (no change),
three points (<30% improvement), four points (30%–60%
improvement), or five points (>60% improvement).
Statistical Methods
Data were coded and entered into the Statistical Package for
the Social Sciences version 25 software program (IBM Corp.,
Armonk, NY) for analysis. Quantitative data were summarized
using mean, standard deviation, median, and minimum and
maximum values and categorical data were summarized using
frequency (count) and relative frequency (percentage) values.

For the comparison of serial measurements within each patient,
the nonparametric Wilcoxon signed-rank test was used. For
all analyses, a p-value of less than 0.05 was considered to be
statistically significant.

RESULTS
We approached 212 women referred to undergo laser hair
removal. The study was explained to all prospective participants
but only those who provided written consent for involvement
were included. Ultimately, 21 women declined to participate,
and 41 women were excluded. The remaining 150 women were
equally divided into the three study groups. Prior to receiving
therapy, the DLQI scores for groups 1, 2, and 3 were recorded
as 25 ± 0.4, 24 ± 0.5, and 26 ± 0.3 points, respectively, with no
significant difference between the three groups (P = 1.0), while
baseline HLQI scores for groups 1, 2, and 3 were 14.7 ± 4.3, 14.8
± 4.4, and 15.7 ± 4.1 points, respectively, also with no significant
difference between the groups (P= 0.913).
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TABLE 1.

and 2 ± 0.5 points, respectively) (P=0.001) and HLQI (3.9 ± 1.1,
3.4 ± 1, and 2.3 ± 1.0 points, respectively) scores (P=0.001).
Similarly, the DLQI and HLQI scores at 3 and 6 months of
follow-up exhibited a statistically significant improvement when
compared with baseline (P=0.001) (Table 2).

VAS Scores at 0, 3, and 6 Months for the Three Groups
Group 1
(Laser hair
removal
only)

Group 2
(Laser hair
removal +
metformin)

Group 3
(Laser hair
removal + COCs)

Immediately
after the initial
6 sessions

3.8 ± 0.7

4.1 ± 0.2

4.3 ± 0.5

3 months after the
initial 6 sessions

3.2 ± 0.8

3.3 ± 0.5

4.2 ± 0.2

6 months after the
initial 6 sessions

3 ± 0.6

3.2 ± 0.4

4.2 ± 0.6

2. Comparing DLQI and HLQI improvement among the three
groups: When comparing DLQI and HLQI scores between the
two groups individually at 0, 3, and 6 months after the initial
sessions, group 3 showed a higher level of improvement
as compared with group 1 (P=0.002, 0.001, and 0.001,
respectively) and group 2 (all P=0.001). However, there was
no significant difference in either quality index between
groups 1 and 2 at 0, 3, and 6 months after the initial sessions
(Table 3).

COC: combined oral contraceptive

Post-Treatment Evaluation
1. Comparing VAS, DLQI, and HLQI scores between before and
after the initial sessions within each group: All three groups
(I, II, and III) showed a mean improvement in VAS score
after the initial six sessions (3.8 ± 0.7, 4.1 ± 0.2, and 4.3 ± 0.5,
respectively) and at the three-month (3.2 ± 0.8, 3.3 ± 0.5, and
4.2 ± 0.2, respectively) and 6-month (3 ± 0.6, 3.2 ± 0.4, and 4.2
± 0.6, respectively) follow-up sessions (Table 1).

3. Comparing DLQI and HLQI scores at three and six months
after the initial sessions: In group 1, both the DLQI and
HLQI scores were nonsignificantly worse at 3 months after
the initial sessions when compared to immediately after
(both P=0.25), while, at 6 months after the initial sessions,
they further worsened in a significant fashion relative to
immediately after (both P= 0.001).

All three groups also demonstrated a statistically significant
improvement relative to pretreatment in DLQI (2 ± 0.5, 3 ± 0.5,

In group 2, both the DLQI and HLQI scores were reduced at

Do Not Copy
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TABLE 2.

Improvement in DLQI and HLQI Scores Immediately After the Initial 6 Sessions and at Follow-up Sessions 3 and 6 Months Later Relative to
Before Treatment Within Each Group
DLQI

HLQI

Group 1

Group 2

Group 3

Group 1

Group 2

Group 3

Before

25 ± 0.4

24 ± 0.5

26 ± 0.3

14.7 ± 4.3

14.8 ± 4.4

15.17 ± 4.1

Immediately after the initial 6 sessions

2 ± 0.5

3 ± 0.5

2 ± 0.5

3.9 ± 1.0

3.4 ± 1.0

2.3 ± 1.0

P-value

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

*

< 0.001*

3 months after the initial 6 sessions

5.2 ± 1.5

4.3 ± 1.5

1 ± 0.4

5 ± 1.5

4.6 ± 1.2

1.9 ± 0.8

P-value

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

6 months after the initial 6 sessions

5.5 ± 2.5

5 ± 1.5

1 ± 0.6

6.5 ± 2.3

4.48 ± 1.2

1.45 ± 0.5

P-value

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

*

*

*

*

P-value is significant if < 0.05

*

TABLE 3.
Comparing Improvements in DLQI and HLQI Scores Among the 3 Groups
Group 1
(Laser hair
removal only)

Group 2
(Laser hair removal
+ metformin)

Group 3
(Laser hair
removal + COCs)

P-value
Group 3/Group 2

Group 3/Group 1

Group 2/Group 1

DLQI

HLQI

DLQI

HLQI

DLQI

HLQI

DLQI

HLQI

DLQI

HLQI

DLQI

HLQI

Immediately after the
initial 6 sessions

2.0 ± 0.5

3.9 ± 1.0

3.0 ± 0.5

3.4 ± 1.0

2 ± 0.5

2.3 ± 1.0

0.001*

0.001*

0.002*

0.002*

0.58

0.58

3 months after the
initial 6 sessions

5.2 ± 1.5

5.0 ± 1.5

4.3 ± 1.5

4.6 ± 1.2

1.0 ± 0.4

1.9 ± 0.8

0.001*

0.001*

0.001*

0.001*

1

1

6 months after the
initial 6 sessions

5.5 ± 2.5

6.5 ± 2.3

5.0 ± 1.5

4.48 ± 1.2

1.0 ± 0.6

1.45 ± 0.5

0.001*

0.001*

0.001*

0.001*

0.05

0.06

P-value is significant if < 0.05
COC: combined oral contraceptive

*
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TABLE 4.
DLQI and HLQI Scores at 3 and 6 Months After the Initial 6 Sessions Relative to Immediately After the Initial 6 Sessions in the 3 Groups
Group 1
(Laser hair removal only)

Group 2
(Laser hair removal
+ metformin)

Group 3
(Laser hair removal
+ COCs)

DLQI

HLQI

DLQI

HLQI

DLQI

HLQI

Immediately after the initial 6 sessions

2.0 ± 0.5

3.9 ± 1.0

3.0 ± 0.5

3.4 ± 1.0

2.0 ± 0.5

2.3 ± 1.0

3 months after the initial 6 sessions

5.2 ± 1.5

5.0 ± 1.5

4.3 ± 1.5

4.6 ± 1.2

1.0 ± 0.4

1.9 ± 0.8

0.25

0.25

0.001*

0.001*

1

1

5.5 ± 2.5

6.5 ± 2.3

5.0 ± 1.5

4.48 ± 1.2

1 ± 0.6

1.45 ± 0.5

0.001*

0.001*

0.05

0.06

0.04*

0.036*

P-value (immediately and 3 months after)
6 months after the initial six sessions
P-value (immediately and 6 months after)
P-value is significant if < 0.05
COC: combined oral contraceptive

*

three months after the initial sessions in a significant fashion
(both P=0.001), then improved again at six months after the
initial sessions to be statistically nonsignificantly less than
immediately after (P=0.05 and 0.06, respectively).

FIGURE 2. Patient in group 1 receiving only laser session. (A) Baseline
condition before laser. (B) After the initial 6 sessions. (C) In the first
follow-up session after 3 months. (D) In the second follow up session
after 3 more months.

Finally, in group 3, both the DLQI and HLQI scores were
improved at three and six months after the initial sessions but
were not significantly different when compared to immediately
after (P=1.0 and 0.036, respectively, at 3 months and P=1.0 and
0.04, respectively, at 6 months) (Table 4).

DISCUSSION
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Hirsutism is a common occurrence in patients with PCOS.
Hirsutism is a nuisance for many of these patients, impairing
their quality of life both emotionally and functionally.3 Laser hair
removal is one solution for this condition; however, maintaining
the treatment effects is a concern, particularly in patients with
an underlying hormonal abnormality.

This randomized controlled study included 150 female
patients who presented with hirsutism and PCOS. All three
study groups showed improvements in VAS scores and
significant improvements in quality of life when compared
with before treatment. However, those who received hormonal
treatment combined with laser hair removal achieved greater
improvements in quality of life immediately after the initial six
treatment sessions that were maintained at 3 and 6 months later
when compared to those receiving metformin and laser hair
removal or laser hair removal alone (Figures 2, 3, 4).
In the current study, laser hair removal alone led to an
improvement in quality of life that was not maintained at
6 months following the initial treatment sessions. Several
studies have also reported that laser treatment can temporarily
improve the quality of life of patients with hirsutism during
the sessions and immediately after treatment.12–14 Loo and
Lanigan observed that improvements in quality of life were
most evident at between 1 and 2 months after laser treatment,

FIGURE 3. Patient in group 2 receiving laser sessions and metformin
hydrochloride. (A) Baseline condition before laser. (B) After the initial
6 sessions. (C) In the first follow-up session after 3 months. (D) In the
second follow-up session after 3 more months.
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FIGURE 4. One of the patients in group 3 receiving laser sessions
and COCPs. (A) Baseline condition before laser. (B) After the initial 6
sessions. (C) In the first follow-up session after 3 months. (D) In the
second follow-up session after 3 more months.
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but this improvement was not maintained to between 2 and 4
months after treatment.15 Roche et al reported that laser hair
removal can provide functional benefit up to 30 months but that
the emotional benefit usually declines at six to 12 months after
treatment.16
Metformin was previously suggested to attenuate hirsutism in
PCOS; however, existing findings are controversial. Although Al
Khalifah et al reported that the effect of metformin is similar to
that of OCPs on hirsutism in patients with PCOS,17 while other
studies found that metformin shows a more limited benefit in
hirsutism.18,19 It was postulated that the metformin benefit in
hirsutism is minor and that the drug should not be used in the
treatment of hirsutism in hyperandrogenic women, particularly
those with PCOS.20 This is consistent with findings in the current
study, where combining metformin and laser hair removal
failed to provoke a greater improvement in quality of life when
compared with laser hair removal alone both immediately after
the initial 6 treatment sessions and at 3 and 6 months later.
Combining hormonal treatment with laser hair removal was the
only regimen that successfully ensured and maintained a better
level of quality of life.
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The study’s impact is limited due to the relatively short followup period (6 months). Longer-term follow-up studies are
recommended to offer further evidence of the value of adding
hormonal treatment to laser hair removal.
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ABSTRACT
Acne vulgaris is a common skin disease that manifests clinically as comedones, papules, nodules, and cysts. In this single center,
open-label pilot study (ISRCTN13992386), we aimed to evaluate the effectiveness of UP256 cream, a newly patented topical product
containing 0.5% bakuchiol, on facial acne and acne-related post-inflammatory hyperpigmentation (PIH). A series of 13 subjects
enriched for Fitzpatrick skin types III–VI with mild or moderate acne received treatment with UP256 twice daily for 12 weeks. Efficacy
assessments included changes in inflammatory and non-inflammatory lesions as well as a reduction in Evaluator Global Severity Score
(EGSS) assessments of acne severity and PIH. Safety, adverse events, and cutaneous tolerability were evaluated throughout the study.
UP256 significantly reduced the number of inflammatory lesions and improved existing PIH. UP256 was also cosmetically acceptable
and well tolerated by all study subjects. Overall, our results demonstrate that monotherapy with UP256 improves mild to moderate
acne and may be particularly well suited for individuals with skin of color.
J Drugs Dermatol. 2021;20(3):307-310. doi:10.36849/JDD.2021.5655

MATERIALS AND METHODS

INTRODUCTION

A

cne vulgaris, or acne, is a common skin condition that
affects approximately 10% of the global population.1
Despite their efficacy, many acne medications are
irritating, decreasing adherence to therapy. Treatment-related
cutaneous irritation is particularly relevant in patients with skin
of color, who are susceptible to developing post-inflammatory
hyperpigmentation (PIH)2,3 that frequently causes greater
distress than acne itself.2,4,5

Patients and Study Design

and female individuals between the ages of 12 and 30
Do Not Male
Copy
years old with 6-point Investigator’s Global Assessment (IGA)
Penaltiesscores
Apply
indicating mild (IGA=2) or moderate (IGA=3) facial acne

Bakuchiol, a meroterpene phenol found in the seeds of the
herb Psoralea corylifolia as well as other plant sources, has
been reported to possess a broad range of antimicrobial, antiinflammatory, antioxidant, and estrogen-like properties.6 In the
skin, bakuchiol has been primarily studied in combination with
other ingredients for the treatment of facial photodamage.7,8
A single study previously assessed the efficacy of a product
containing bakuchiol, Ginkgo biloba extract, and mannitol as
an adjunct to adapalene 0.1% gel for the treatment of mild to
moderate acne.9 This product was further shown to reduce the
secretion of inflammatory cytokines IL-8 and TNF-☐☐ in skin
explants, while bakuchiol itself was able to inhibit the growth
of Cutibacterium acnes (C. acnes) in vitro.10 Thus, bakuchiol
potentially targets two important aspects of acne pathogenesis,
namely, C. acnes proliferation and inflammation; however, the
effectiveness of bakuchiol monotherapy has not previously
been evaluated. Here we demonstrate the safety, tolerability,
and efficacy of UP256, a novel cream formulation of bakuchiol
0.5%, in mild to moderate acne using a cohort highly enriched
for skin of color patients.

vulgaris were eligible to enroll in this study. Eligible participants
were required to have 10–40 inflammatory lesions (papules,
pustules, and nodules), 10–40 non-inflammatory lesions (closed
and open comedones), and <2 facial cystic lesions. Main
exclusion criteria included acne conglobata, acne fulminans,
nodulocystic acne, and hormonal acne. A urine pregnancy test
was required for female subjects at the screening and each study
visit. In addition, washout periods of 14 days for topical acne
medications, 30 days for oral antibiotics and investigational
drugs, and 6 months for isotretinoin were also required. Prior to
enrolling participants, the study protocol was approved by the
Institutional Review Board at SUNY-Downstate Health Sciences
University. The study was conducted in accordance with the
Declaration of Helsinki and Good Clinical Practices (GCP) and in
compliance with local regulatory requirements. All participants
or their legal guardians provided written informed consent.
All study participants applied UP256 to the face twice daily for
12 weeks. Participants were permitted to use moisturizer and
sunscreen as needed. Clinical assessments were conducted at
the screening, baseline, and week 4, 8, and 12 (end of treatment)
study visits. Both inflammatory and non-inflammatory lesion
counts were recorded as well as Evaluator Global Severity
Score (EGSS) assessments of acne severity, erythema,
dryness, oiliness, desquamation, and post-inflammatory
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hyperpigmentation (PIH). Participant assessments of pruritus,
burning, and overall skin comfort were obtained at all postscreening visits.

TABLE 1.
Demographics and Baseline Characteristics
Age – Mean years (SD)

22 (6.7)

Range

Statistical Analyses
Reductions in lesion counts and acne severity were analyzed
using the Wilcoxon sign rank test. Significance of PIH reduction
was obtained using a 2-tailed, paired t-test of the null hypothesis.
Statistical analyses were conducted using Prism version 8.4.

RESULTS
Patient Disposition
Of the 17 study subjects screened, 15 met all protocol
requirements and were recruited. Overall, 13 of 15 (86.7%)
participants completed the full study; one participant completed
only the screening visit and the remaining participant was lost
to follow up. Patient demographics and disease characteristics
at baseline are shown in Table 1. The mean age was 22 years
(standard deviation [SD] 6.7) and 10 of 13 (79.9%) of patients
were female. Eight of 13 (61.5%) participants had moderate
disease (IGA=3) and 5 of 13 (38.5%) had mild disease (IGA=2).
Fitzpatrick skin phototypes V–VI were highly represented in our
study (8 of 13 participants, 61.5%) as well as skin types III–IV (4
of 13 participants, 30.8%).
Efficacy Evaluations
UP256 resulted in statistically significant reductions in
inflammatory lesion counts at week 8 and week 12 (P=0.017 and
0.013, respectively) compared to baseline (Figure 1). The mean
percent decrease from baseline in inflammatory lesion counts
was 26.9% and 28.4% at 8 and 12 weeks, respectively. UP256
also reduced the number of non-inflammatory lesions as well
as the total lesion count, although these results did not reach
significance. Five of 13 (38.5%) study subjects experienced
Figure
1 EGSS improvement in acne severity from
at least
a 1-grade
baseline at week 12.

12-30

Sex N (%)
Male

3 (23.1%)

Female

10 (76.9%)

Investigator’s Global Assessment
N (%)
2 – Mild

5 (38.5%)

3 – Moderate

8 (61.5%)

Lesion Count Mean (SD)
Inflammatory

17.2 (7.6)

Non-inflammatory

19.5 (9.9)

Safety and Tolerability
No participants discontinued the study due to adverse events.
Cutaneous erythema, dryness, scaling, oiliness, and PIH were
recorded by the investigator, while pruritus, burning, and
skin discomfort scores were obtained from the participants.
Increased facial dryness was observed in one subject over the
12-week study, while increased facial oiliness was noted in a
second participant.

Do Not Interestingly,
Copy UP256 0.5% resulted in a numerical reduction
in a 6-point PIH score (0–no disease; 1–1% to 10% of the face
Penaltiesaffected;
Apply
2–11% to 20% of the face affected; 3–21 to 30% of the
face affected; 4–31% to 40% of the face affected; 5–41% to 50%
of the face affected; 6–greater than 50% of the face affected).
The percent improvement in facial involvement did not reach
significance at week 8 or 12 when all subjects were considered
(P=0.07 and 0.08, respectively); however, analysis of the
eight study subjects with a PIH score >2 at baseline showed
a statistically significant decrease at week 8 (P=0.03) that

Non-inflammatory
Inflammatory
Total lesions

50

# Lesions
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20

*

10
0

Baseline

Week 4

Week 8

*

Week 12

Mean Percent Change from Baseline

FIGURE 1. Change in lesion counts from baseline to week 12. The absolute non-inflammatory, inflammatory, and total lesion counts are shown
(left) as well as the mean percent change from baseline (right). Error bars show standard error of the mean. *P=0.017 and **P=0.013.
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approached significance at week 12 (P=0.08, Figure 2). Five of
the eight study subjects with a PIH score >2 at baseline (62.5%)
experienced at least a 1-grade improvement from baseline at
week 4 that persisted or further improved at week 12.

FIGURE 2. Representative photographs of PIH improvement from
baseline to week 12 with UP256.
Baseline

Right

Left

Right

Left

Right

Left

ure 2

Week 4

Week 12
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DISCUSSION
This single center, open-label pilot study is the first to
demonstrate that monotherapy with twice-daily bakuchiol
0.5% cream (UP256) improves acne. We observed a significant
reduction in the number of inflammatory lesions, with a
decrease in the total lesion count that approached significance
(P=0.07). These results are congruent with the anti-inflammatory
and anti-bacterial properties of bakuchiol that have recently
been reported in the skin.10,11 Our findings also suggest that
UP256 0.5% may be a useful adjunct to comedolytic agents,
such as salicylic acid or topical retinoids. Consistent with this, a
greater reduction in both non-inflammatory and inflammatory
acne lesions was observed by combining adapalene 0.1% gel
with a complex containing bakuchiol, Ginkgo biloba extract,
and mannitol compared to the combination of adapalene and
vehicle cream.9 Our results justify a larger clinical trial of UP256
by itself or in combination with other well-recognized topical
acne treatments to further characterize its efficacy.
No participants discontinued our study due to adverse effects,
confirming the high tolerability of UP256 0.5%. Application site
dryness and oiliness were each observed in a single patient,
and no evidence suggested UP256 0.5% caused or exacerbated
existing cutaneous erythema or pruritus. Our results are in line
with a recent evaluation of bakuchiol 0.5% cream for photoaging
that demonstrated bakuchiol is better tolerated than retinol.12

Do Not Copy
PIH resulting from acne is frequently more noticeable in
Penaltiesindividuals
Applywith darker skin color (Fitzpatrick skin types III/IV–

VI) and can amplify the psychosocial burden of having acne,
with impacts on quality of life as well as self-esteem.2,4,5,13
In the eight participants in our study with a PIH score >2 at
baseline, we observed a mean reduction of 34.4% and 32.3%
in PIH facial involvement at 8 and 12 weeks, respectively. The
improvement in PIH was statistically significant at week 8 and
a similar trend was present at week 12; however, the small
sample size of our study most likely prevented the latter results
from reaching significance (P=0.08). Bakuchiol is a tyrosinase
inhibitor14 that has previously been shown to reduce skin
pigmentation in the setting of photoaging and trichloroacetic
acid (TCA) application;12,15 our data suggest it is also effective in
treating acne-induced PIH. Furthermore, the high tolerability of
UP256 suggests it may cause less irritation compared to other
topical treatments for PIH, such as hydroquinone, retinoids, and
azelaic acid. A larger study to gain insight into this possibility,
potentially coupling UP256 to other plant-derived products
known to improve hyperpigmentation, such as soy and licorice
root,16 is warranted.

CONCLUSION
UP256, a novel botanical cream containing 0.5% bakuchiol,
reduced inflammatory lesions and improved PIH in individuals
with mild to moderate acne. The preparation is safe and well
tolerated with low potential for skin irritation, which should
encourage patient compliance.
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ABSTRACT
As the incidence of non-melanoma skin cancer (NMSC) increases in the United States, one area of particular concern is NMSC arising
on the genitalia. In the past, most genital skin tumors have been treated by conventional radical surgical approaches such as penectomy, vulvectomy, or wide local excision. In recent years, tissue sparing Mohs micrographic surgery (MMS) has been established as a
safe and effective method of achieving cutaneous genital tumor clearance. The aim of this article is to provide an overview of NMSCs
arising on genital skin treated with MMS, and describe some of their indications, results, and associated complications. A summary of
case reports, case series, and retrospective reviews is made available to guide decision making and surgical planning for tumors of this
nature. Pertinent anatomy, site-specific surgical techniques, and reconstruction options of genital skin will be discussed.
J Drugs Dermatol. 2021;20(3):311-319. doi:10.36849/JDD.2021.5656

INTRODUCTION

S

kin cancer is the most common form of cancer in the
United States, and the incidence has risen drastically
in the last decade. From 2006 to 2012 alone, the annual
number of nonmelanoma skin cancer (NMSC) increased from
3.5 million to 5.4 million.1,2 In the same period, the number of
procedures for skin cancer increased by 56%.1,3 Fortunately,
there are many effective treatments for skin cancer including
Mohs micrographic surgery (MMS).4

Squamous Cell Carcinoma
In the United States, squamous cell carcinoma (SCC) accounts
for most genital cancers (>95%), followed by less common
tumors such as basal cell carcinoma (BCC), extramammary
Paget’s disease (EMPD), and soft tissue sarcomas.6,7 In men,
the majority of penile cancers (95%) are of squamous epithelial
origin, including in situ and invasive SCC.7–10 Similarly, in
women vulvar skin cancers are predominantly invasive SCC.11,12
Important predisposing factors include lack of circumcision,
poor hygiene, phimosis, chronic inflammation, psoralen plus
ultraviolet A (PUVA) phototherapy, tobacco use, and malignant
transformation of human papillomavirus (HPV) infection.7,9
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MMS is a frozen section-assisted excisional technique utilizing
microscopically controlled surgical margins. Compared to
conventional radical surgical approaches (partial or total
penectomy, vulvectomy, wide local excision), MMS offers
distinct advantages in the genitalia. The primary advantage
is minimizing tissue loss, which could be functionally and
aesthetically devastating in the genital area. Another advantage
is lower long-term recurrence rates. Because the incidence
of genital skin cancer has increased by approximately 30% in
recent years, a thorough understanding of the benefits and risks
of MMS for genital NMSC is necessary.5
The aim of this article is to provide an overview of NMSCs arising
on genital skin treated with MMS, and describe some of their
indications, results, and associated complications. A summary
of case reports, case series, and retrospective reviews is made
available to guide decision making and surgical planning for
tumors of this nature. Pertinent anatomy, site-specific surgical
techniques, and reconstruction options of genital skin will be
discussed.

Clinically, genital carcinomas can manifest as squamous cell
carcinoma in situ (SCCIS) characterized by erythematous, welldemarcated scaly patches or plaques, invasive SCC presenting
as indurated plaques or nodules with areas of ulceration, or
verrucous carcinoma appearing as exophytic cauliflowerlike locally destructive masses. The goal of treatment is to
achieve complete tumor cell clearance while limiting anatomic
disfigurement. Compared to non-surgical interventions such as
cryosurgery, electrodesiccation and curettage, laser ablation,
photodynamic therapy, and topical imiquimod or 5-fluorouracil
creams, surgical excision has the advantage of providing tissue
for pathologic grading and margin assessment. Traditionally, a
2 cm margin has been recommended in wide local excisions of
genital SCC to minimize recurrence.7,13 However, recent studies
suggest that a 2cm surgical margin may not be necessary for
margin control as long as intraoperative frozen sections are
negative.14–16
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TABLE 1.
Mohs Micrographic Surgery for Genital SCC, SCCIS, and Verrucous CA
Site

No. of Reported
Cases

MMS Stages

Closure

Recurrence
Rate, %

Outcome

Mean
Follow-up,
Years

Additional
Information

References

Penis

29 (SCC)

Not reported

Secondary
intention

32

86% 5 yr recurrence
free survival

5

--

Mohs et al
1985 (ref 18)

Penis

11 (SCC)
7 (SCCIS)
1 (Verrucous CA)

2.25

Secondary
intention,
Primary closure

29

Not reported

3

Evaluated
by urology

Brown et al
1987 (ref 19)

Penis

31 (SCC
& SCCIS)

Not reported

Not reported

26

Not reported

5

--

Mohs et al
1992 (ref 20)

Penis

2 (SCCIS)

2

Pedicle graft

0

100% 5 yr cure rate

5

Distal urethral
involvement

Nash et al
1996 (ref 21)

Penis

10 (SCC)
25 (SCCIS)
5 (Verrucous CA)

2.6

Flaps, grafts,
Primary closure

32

92% 5 yr recurrence
free survival

5

--

Shindel et al
2007 (ref 24)

Penis

3 (SCCIS)

Not reported

Pedicle graft

0

100% 6 yr recurrence free survival

6

Distal urethral
involvement

Pedrosa et al
2014 (ref 22)

Penis

23 (SCCIS)
16 (SCC)

Not reported

Secondary
intention,
Primary closure

4 (SCCIS)
13 (SCC)

100% cure rate
100% cure rate

5

--

Machan et al
2016 (ref 25)

Penis

1 (SCCIS)

8

Urethrostomy,
meatoplasty

0

100% 4 yr
recurrence
free survival

4

Distal urethral
involvement

Nadimi et al
2018 (ref 23)

Vulva

15 (SCC
and SCCIS)

2

Secondary
intention

27

Not reported

4

--

Dudley et al
1998 (ref 11)

Vulva

1 (SCC)

4

Secondary
intention

0

100% 1.5 yr recurrence free survival

1.5

Evaluated by
gynecologic
oncology

Golda et al
2009 (ref 12)

Perineum

1 (SCC)
1 (Verrucous CA)

2

Gluteal thigh
flap

0

Not reported

0.5

--

Stevenson
1987 (ref 26)

Perineum

1 (SCC)

1

Not reported

0

Not reported

0.1

--

Krathen et al
2007 (ref 27)

Perianal

2 (Verrucous CA)

1

Secondary
intention,
Primary closure

0

100% 2 yr
recurrence
free survival

2

--

Casado-Verrier
et al 2012
(ref 28)

Penis

15 (SCC, SCCIS,
Verrucous CA)
3 (SCCIS,
Verrucous CA)
2 (SCC, SCCIS)

0

Not reported

Not reported

--

Brown et al
1988 (ref 29)

Perineum
Vulva

3
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Secondary
intention,
Primary closure

Abbreviation: MMS Mohs Micrographic Surgery, SCC squamous cell carcinoma, SCCIS squamous cell carcinoma in situ, CA carcinoma, yr year

Mohs surgery allows for accurate, microscopically controlled
tumor resection and margin evaluation in real-time without the
necessity of a 2cm margin. Most authors agree that adequate
tumor clearance was observed when applied to lesions 1cm or
less in size or stage Tis, T1, or T2 disease.17 Table 1 summarizes
the results of genital SCC cases treated with MMS.
Clinical Outcomes
Frederick Mohs reported the first series of 29 penile skin cancers
treated with MMS in 1985.18 Their group achieved 5-year overall
cure rate of 86%, and no patient reported a functional deficit
regarding urinary or sexual outcome. This was followed by

additional studies demonstrating comparative results.19,20
Failure of therapy was most often observed in patients with
uncontrolled metastases or extensive urethral involvement.20
MMS in combination with distal urethrectomy has also been
used successfully to treat carcinoma in situ of the glans penis
with significant distal urethral involvement.21–23 There were no
recurrences associated with all 6 individuals from this cohort.21–23
In cases with primary recurrences following initial MMS, some
authors have found that retreatment with additional Mohs
layers appears to achieve clearance without evidence of further
tumor spread.24,25
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MMS appears to be equally effective for vulvar SCC (invasive
and in situ).11 In clinical scenarios where extent of tumor
involvement may not be amenable to MMS alone, collaboration
with gynecologic oncology can result in favorable outcomes.12
Lastly, carcinomas of the perineal and perianal skin have been
treated with MMS with relatively few local recurrences.26–29
Altogether, the 205 reported cases of genital in situ and invasive
squamous cell carcinomas treated with MMS revealed 43
local recurrences, hence an overall recurrence rate of 21%
(42/205) and a cure rate of 79% (mean follow-up 4.5 years).
Although there are few head to head comparison studies of
MMS to conventional surgical modalities, literature review of
wide local excisions revealed recurrence rates of 15-33%.17,24,30
Thus, MMS appears equally effective for patients with genital
epithelial carcinomas by providing a high cure rate and tissue
conservative alternative to radical surgical approaches.

T. Hao Zhu, T. Ran Zhu, E. Routt, D. Ciocon

Prognosis
The most significant prognostic factor predicting overall
survival in patients with genital squamous carcinomas is
pelvic lymph node (LN) involvement. The 5-year cancer-specific
survival rate is 85-100% for patients with pathologically negative
LN but decreases to 16-45% for patients with pathologically
positive LN.7 Half of patients with invasive SCC may present
with palpable LN and up to half of these have LN metastases.7
In males, the original “sentinel” lymph node was found on the
spermatic cord from genital malignancy.7 Thus careful palpation
of both inguinal regions for lymphadenopathy as well as the
spermatic cord in males is important during surgical planning.
In addition, imaging modalities can be helpful in further
identifying the extent of tumor invasion, lymph node metastasis,
and distant metastasis. Magnetic resonance imaging (MRI) with
an artificially induced erection appears to be the most sensitive
tool in assessing tumor stage and depth of infiltration.7,30,31

TABLE 2.
Mohs Micrographic Surgery for Genital BCC
Site

No. of
Reported
Cases

MMS Stages

Closure

Recurrence
Rate, %

Outcome

Mean
Follow-up,
Years

Additional
Information

References

Scrotum

3

Not reported

Not reported

0

100% completely
excised

1

--

Nahass et al
1992 (ref 36)

Penis

2

2.5

Secondary
intention

0

100% completely
excised

1.5

Histologic
type
2 nodular

Nguyen et al
2006 (ref 34)

Not reported

Not reported

Not reported

--

Shindel et al
2007 (ref 24)
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Penis

1

1

Secondary
intention

Scrotum

1

2

Primary closure

0

100% 5 yr recurrence
free survival

5

Histologic
type
1 nodular

Padoveze et al
2018 (ref 37)

Vulva

1

Not reported

Primary closure

0

100% 1 yr recurrence
free survival

1

--

Miller et al
1997 (ref 33)

Vulva

1

Not reported

Not reported

Not reported

Not reported

Not reported

--

Saini et al
2008 (ref 38)

Vulva

1

Not reported

Not reported

0

100% 3 yr recurrence
free survival

3

Histologic
type
1 nodular

Renati et al
2019 (ref 39)

Vulva

7

Not reported

Secondary
intention,
Primary
closure, flap

0

100% 3 yr recurrence
free survival

3

Histologic
type
6 nodular
1 superficial

Sinha et al
2019 (ref 40)

Perineum

2

3

Secondary
intention,
Primary closure

0

Not reported

Not reported

--

Brown et al
1988 (ref 29)

Perineum

1

Not reported

Not reported

0

100% completely
excised

Not reported

Histologic
type
1 nodular

Levin et al 2014
(ref 41)

Scrotum,
Perineum,
Perianal,
Vulva

1
1
1
1

1-2

Primary closure

0

100% completely
excised

Not reported

Histologic
type
2 nodular
1 superficial
1 follicular

Nehal et al
1998 (ref 32)

Mixed
genital

8

Not reported

Not reported

0

Not reported

5

--

Gibson et al
2001 (ref 35)

Abbreviation: MMS Mohs Micrographic Surgery, BCC basal cell carcinoma, yr year
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Basal Cell Carcinoma
Basal cell carcinoma arising on the genitalia is exceedingly
rare, accounting for less than 1% of all BCCs.32 In such cases,
immunosuppression, chronic irritation, scars related to burns,
prior local irradiation, and certain genetic syndromes such as
xeroderma pigmentosum are felt to be among the most likely
predisposing factors.33 In males, BCC accounts for 0.5–4.8% of
all penile cancers.7 Penile BCC most commonly occurs on the
shaft but can also occur on the glans or prepuce.34 In females,
BCC comprises approximately 2–3% of all vulvar neoplasms.33
Genital BBC can present as papules, nodules, plaques, and
ulcers, often with raised peripheral borders.35The more common
histopathologic variants include nodular or superficial, followed
by adenoid and cystic.34 Historically genital BCCs have been
treated, often inadequately, with imiquimoid, cryotherapy,
electrodesiccation and curettage, and local excision. The
increased vascularity and lymphatics of the area predispose
genital BCC to significant subclinical extension.33 More recently,
genital BCC cases have been treated with MMS and Table 2
summarizes their results.
Clinical Outcomes
Mohs surgery was first reported for the treatment of scrotal BCC
by Nahass et al in 1992.36 Since then several other studies have
corroborated the successes of MMS for management of BCC
localized to the penis and scrotum.24,32,34,35,37

T. Hao Zhu, T. Ran Zhu, E. Routt, D. Ciocon

umbilicus, and external ear canal.42,43 Most cases of EMPD are
primary cutaneous neoplasms, but a small percentage of cases
occurs in association with an underlying adnexal carcinoma or
internal malignancy.44,45 In primary EMPD, pagetoid cells are
thought to originate from intradermal apocrine glands or from
intraepidermal pluripotent stem cells.42 Secondary EMPD has
been reported with underlying malignancies, such as prostate
cancer, renal cell carcinoma, transitional cell carcinoma of the
bladder and urinary tract, and colorectal cancer.42
EMPD most often presents as a well circumscribed, red moist,
velvety, eroded plaque associated with itch or pain. The classic
clinical description is that of a “strawberries and cream”
appearance. Various treatment options such as 5-fluorouracil,
imiquimod, bleomycin, radiation, cryotherapy, and laser
therapy are often ineffective at eradicating disease as the tumor
frequently extends beyond clinically apparent margins.45 It is
generally agreed, therefore that when EMPD is diagnosed it
should be excised. Various recommendations have been made
to help define the actual margins of EMPD including tissue
mapping with multiple scouting biopsies and preoperative
application of topical 5-fluorouracil.46,47 Intraoperative
immunostains with cytokeratin 7 and carcinoembryonic antigen
(CEA) have also been shown to be useful in distinguishing
Paget’s cells.44,48

Do Not Nevertheless,
Copy recurrences after standard methods of surgical
excision are notoriously common. Table 3 summarizes the
Penaltiesresults
Apply
of genital EMPD cases treated with MMS and their

Four individual cases of vulvar BCC were successfully excised
by MMS.32,33,38,39 A more recent case series documented 7
additional vulvar BCC treated with MMS with no postoperative
complications, functional sequelae, or recurrence of disease at
3-year follow-up.40
Favorable outcomes were also observed for perineal and
perianal BCCs treated by MMS.29,32,41
Out of the 30 reported genital BCC cases treated with MMS there
were 0 local recurrences, providing an overall recurrence rate of
0% (0/30) and a cure rate of 100% (mean follow-up 3.3 years). In
comparison the risk of recurrence after simple excision may be
as high as 10–20%.33,39 Given this propensity, Mohs micrographic
excision has been advocated as the treatment of choice.33
Prognosis
Overall BCC metastases are exceedingly rare with rates less
than 1%.37 However Padoveze et al showed that scrotal BCCs
tends to metastasize more rapidly and more frequently than
BCCs in non-genital regions.37

Extramammary Paget’s Disease
EMPD is a rare cutaneous malignancy, affecting women more
than men, often involving apocrine gland-bearing skin of the
vulva, penis, scrotum, perianal, and less commonly axilla,

recurrence rates.
Clinical Outcomes
Coldiron et al reported 6 cases of genital EMPD treated with
MMS.46 From this cohort, two recurrent cases were later
retreated with MMS without further recurrence.46 Other authors
documented similar outcomes when treating recurrent tumors
from prior conventional excision with MMS.49 To further
refine the Mohs technique, one group examined efficacy of
preoperative scouting biopsy in treatment of EMPD and found
that tumor clearance was achieved with fewer Mohs surgical
layers.47 Another study used a modified MMS technique for
EMPD located on the groin and scrotum which involved sending
the central excised lesion for conventional vertical “bread
loaf” sectioning.50 Conventional horizontal section MMS was
successfully used in several cases of EMPD located on the
perineum, scrotum, and pubic area.29,51
From the 56 reported genital EMPD cases treated with MMS a
total of 8 local recurrences were reported, providing an overall
recurrence rate of 14% (8/56) and a cure rate of 86% (mean
follow-up, 3.6 years). The results are similar to Bae et al. who
performed a pooled analysis of all EMPD (including non-genital
cases) and found 12.2% cases treated with MMS recurred.52
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TABLE 3.
Mohs Micrographic Surgery for Genital Extramammary Paget’s Disease
Site

Genitalia

No. of
Reported
Cases

6

Genitalia

12

Genitalia

3 scrotum
3 vulva
3 perianal
7 perineum
4 groin

Mean
Follow-up,
Years

Additional
Information

References

33

100% (2.5 yr
recurrence
free survival

2.5

2 recurrent cases
retreated with
MMS without
recurrence

Coldiron et al
1991 (ref 46)

8

Not reported

2

--

O’Connor et al
2003 (ref 44)

84% cure rate

5

8 recurrent cases
treated with
MMS without
recurrence

Hendi et al
2004 (ref 49)

0

100% (1.5 yr
recurrence
free survival

1.5

Scouting
biopsies

Appert et al
2005 (ref 47)

Recurrence
Rate, %

Outcome

Not reported

Secondary
intention,
Primary closure

3

Secondary
intention,
Primary
closure,
flap, graft

3

Secondary
intention,
Primary
closure,
flap, graft

16

MMS Stages

Closure

Scrotum
Groin

5

2

Secondary
intention,
Primary closure
flap, graft

Scrotum
Groin

2

3.5

Primary closure

0

100% (1 yr
recurrence
free survival

1

Central lesion
sent for vertical
sections

O’Connor et al
2012 (ref 50)

Groin
Perineum

1

3

Secondary
Intention

0

Not reported

Not reported

--

Brown et al
1988 (ref 29)

Scrotum
Pubic area

10

2.5

Primary
closure, flap,
graft

5

--

Lee et al 2009
(ref 51)

Abbreviation: MMS Mohs Micrographic Surgery, yr year
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When comparing MMS to wide excision several studies have
found that MMS had a local recurrence rate of 8–23% compared
to 22–60% for wide excision.44,46,49,51 In terms of outcome, MMS
has an estimated 5-year recurrence-free survival rate of 91%
compared to 66% with local excision.49,51 Thus MMS appears as
good as, if not superior to, conventional surgical excision.
Prognosis
EMPD is a slow-growing malignancy that may remain localized
for many years. Occasionally, however, the tumor invades into
the dermis and culminates in lethal metastatic disease.46,53 As
many as 10% of patient with EMPD may have LN involvement at
presentation, but no definitive data exists evaluating prognosis in
relation to LN dissection.44,50 All patients should have a thorough
work-up to exclude underlying gastrointestinal, genitourinary,
or internal malignancy. Depth of invasion appears to be critical
in determining which patients would benefit from this extensive
workup and overall survival probability.49,50,53,54 In addition
serum CEA level is a clinically useful biomarker that can be used
to monitor patients with EMPD.44,50,53 It is often mildly elevated in
primary EMPD and falls to zero after MMS; whereas high levels
may signify distant metastasis.44,50

80% (5 yr
recurrence
free survival

Dermatofibrosarcoma Protuberans
Dermatofibrosarcoma protuberans (DFSP) is a rare,
intermediate-grade sarcoma of the skin accounting for less than
0.1% of all cutaneous malignancies.55 It is characterized by its
infiltrative growth pattern and marked tendency to recur after
surgical excision. The most common location of DFSP is the skin
of the trunk, followed by proximal extremities, and rarely genital
skin. Four distinct clinical variants of DFSP exist, including
nodular, sclerotic plaque, morphea-like, and an atrophic form.
Histologically, the tumor can be distinguished by positive
immunohistochemical staining for CD34 and negative staining
for S-100, SMA, CD68, and factor XIIIa. Evidence is accumulating
in the literature that MMS provides a significantly higher cure
rate than wide local excision. Their results are summarized in
Table 4.
Clinical Outcomes
One case of DFSP located on the inguinal fold of a 7-month old
boy was treated successfully with MMS using an advancement
flap.56 One case of giant cell fibroblastoma, variant of DFSP, was
described in an adult localized to the inguinal region.57 Due to
its propensity for subdermal extension, clearance was achieved
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TABLE 4.
MMS for Genital Dermatofibrosarcoma Protuberans
Site

No. of
Reported
Cases

MMS Stages

Closure

Recurrence
Rate, %

Outcome

Mean
Follow-up,
Years

Additional
Information

References

Inguinal

1

1

Flap

0

100% (1 yr recurrence
free survival

1

Pediatric case
in 7 month
old male

Feramisco
et al 2008
(ref 56)

Inguinal

1

Not reported

Not reported

Not reported

Not reported

Not reported

--

Piette et al
2014 (ref 57)

3

Evaluated
concurrently
by gynecologic oncologist

Doufekas
et al 2009
(ref 58)

Vulva

1

Not reported

Primary closure

0

100% (3 yr recurrence
free survival

Vulva

3

Not reported

Not reported

Not reported

Not reported

Not reported

--

Nguyen et al
2017 (ref 59)

Vulva

1

2

Primary closure

0

100% (2.5 yr recurrence
free survival)

2.5

--

Hammonds et
al 2010 (ref 60)

Abbreviation: MMS Mohs Micrographic Surgery, yr year

with excision down to fascia.57 Mohs micrographic surgery has
also been utilized for the treatment of vulvar DFSP.58–60
Of the 7 total cases reported here, 3 had documented recurrence
rate of 0%. The other 4 cases failed to report recurrences
following MMS. In the literature the recurrence rate of DFSP
localized to the trunk and extremities after MMS (1.6–3.0%) is
often lower than wide local excision (20–31%).61,62 Given the
small number of genital cases treated with MMS, it is difficult
to draw reliable conclusions, but MMS appears to serve as an
equally promising treatment option for ensuring precise margin
control while minimizing tissue destruction.63

anatomy and anticipation of known surgical complications is
important as to avoid infection, pain, urethral meatal strictures,
deformity, and decreased sexual function.
Anatomy of Female Genitalia
The female genitalia consist of the mons pubis, labia majora,
labia minora, clitoris, urethral meatus, vestibule of the vagina,
Skene duct openings, and Bartholin gland duct openings
(Figure 1). Collectively the structures are referred to as the
vulva, and they surround the opening to the vagina.67 The labia
majora are covered with terminal hair bearing skin, followed by
adipose tissue, superficial perineal fascia (Colles’ fascia), then
another thin layer of fat, and finally the deep perineal fascia
(Gallaudet’s fascia) that covers the underlying muscle.68 During
reconstruction, it is important to undermine superficial to Colle’s
fascia.
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Prognosis
Overall survival rates for DFSP range from 91–100%, but local
recurrence rates of 20–49% have been reported.64 Despite its
locally aggressive behavior, DFSP rarely metastasizes.55 In one
study the 5-year cure rate for all sites including genitalia was
93% after the first MMS treatment and 98.5% after the second.65
Lymphadenectomy is usually not advocated because lymphatic
spread of DFSP is rare.58

FIGURE 1. Female genital anatomy.

Mons Pubis

Miscellaneous
Uncommon genital soft tissue sarcomas other than DFSP
have also been treated previously with MMS including
leiomyosarcoma (2 cases with 0 recurrences) and granular cell
tumor (1 case with 0 recurrence).19,29,66

Clitoris
Urethral Meatus
Labia Majora

Skene’s duct

Labia Minora

Reconstruction
For the Mohs surgeon, few special instruments are required
for genital surgery. Urethral catheters may be introduced into
the urethra for some protection and stabilization, particularly if
urethrotomy is necessary. Pre-operative antiseptics and postoperative antibiotics should be used in these areas because they
are more prone to surgical site infections. Familiarity of genital

Vestibule of Vagina

Vaginal orifice

Bartholin’s duct

Perineal Raphe

Anus
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FIGURES 2A AND 2B. Male genital anatomy.
External Urethral Meatus
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FIGURE 4. Perineum anatomy.
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FIGURE 3. Penis anatomy cross section.
Epidermis
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Anatomy of Perineum
Clinically, the perineum is the region between the scrotum or
posterior vaginal introitus and the anus in males and females,
respectively (Figure 4). An arbitrary line between the ischial
tuberosities divides the perineum into an anterior urogenital
triangle and posterior ischioanal triangle.67
Lymphatics
Lymphatic drainage is important because of the predictable
nature of regional cancer spread. The skin of the penis, scrotum,
and vulva drain to the superficial inguinal lymph nodes while
internal structures such as corpora and glans drain to the deep
inguinal or external iliac nodes.7
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Corpus Spongiosum

Anatomy of Male Genitalia
The male external genitalia encompass the penile shaft, glans,
corona of the glans, the foreskin (if uncircumcised), urethra,
scrotum, and the perineal raphe (Figure 2a). Within the penile
shaft lies three erectile bodies: two corpora cavernosa and one
corpus spongiosum that surrounds the urethra and distally
becomes the glans penis (Figure 2b). The corpora cavernosa is
covered by a dense fibrous envelope called the tunica albuginea
that helps to trap blood during erection.68 On the dorsal side of
the penile shaft lie the superficial dorsal vein, a dorsal artery
adjacent to the deep dorsal vein, and a dorsal nerve (Figure 3).
All of these structures are then encased by a deep penile fascia
(Buck’s fascia).67 The superficial dorsal vein is encompassed
by the superficial penile fascia (dartos or Colles’ fascia), which
is ultimately an extension of the deep membranous layer of
the abdominal fascia. During reconstruction, it is helpful to
undermine within the plane above dartos fascia.67
The scrotum is a thin-walled sac encasing both testes and
epididymis. This sac is composed of several layers, the most
important being the outermost skin and subjacent dartos
muscle.

The least amount needed to produced good anesthesia is
injected, since an excess conceivably could cause necrosis. For
local anesthesia usually 2% lidocaine without epinephrine is
preferred, although epinephrine is not strictly contraindicated.67
Penile anesthesia can be achieved with a subcutaneous ring
block performed at the base of the shaft. Most of the penis is
innervated by the dorsal nerve of the penis, which gives off
numerous branches laterally and has fine fibers that distribute
within the glans penis.69
Technique
When reconstructing the male genitalia it is helpful to divide
surgical defects into individual anatomic subunits when
possible: glans penis, penile shaft, scrotum, and perineum.67
Isolated defects of the glans penis can be repaired with a
primary linear closure.67 Areas of large defects of the glans
can be reconstructed using either a split-thickness skin graft or
full-thickness skin graft harvested from non-hair bearing skin
of the thigh.70 Alternatively, defects on the glans are generally
amenable to healing by secondary intention. One word of
caution is that granulation of surgical defects involving the
urethral orifice may lead to meatal stenosis and should be
referred to urologic plastic surgery for repair.25
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Penile shaft defects can be repaired with linear primary closure,
secondary intention, or split-thickness skin graft often taken
from scrotal skin, since it possesses similar properties as penile
skin.71 Most scrotal surgical defects can be repaired primarily
due to the abundant vascularity, redundancy, and elasticity of
scrotal skin.67,71
As in male genitalia, reconstruction of the female genitalia
should follow anatomic subunits: mons pubis, labia majora, and
labia minora.67 Surgical defects of the mons pubis can be closed
primarily, with local skin flap, or full-thickness skin grafts. For
labia majora defects, primary closure is the preferred modality,
although skin flaps such as V-Y advancement from the medial
thigh pedicled on the medial circumflex femoral artery perforator
have been reported.72 Labia minora defects are mostly achieved
with primary linear closure or secondary intention. With any of
these repairs, It is important to direct the tension so as to avoid
opening of the labia majora, thereby exposing the clitoris to
external friction.67

T. Hao Zhu, T. Ran Zhu, E. Routt, D. Ciocon

may be evaluated with immuno-stains, the Mohs surgeon must
have the equipment, histotechnology staff, and experience
necessary to prepare immuno-stained frozen sections. Finally,
in cases where lesions are not amenable to primary closure,
secondary intention, or skin grafting under local anesthesia, as
well as in cases where extensive urethrotomies are necessary,
close coordination with urology and/or genital reconstructive
experience is paramount for the purposes of repair.
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ABSTRACT
Background and Objectives: There are currently no evidence-based recommendations to guide lab monitoring in the first 90 days
of methotrexate treatment. The purpose of this study was to determine whether certain monitoring practices or baseline patient
characteristics were associated with increased risk of developing clinically meaningful lab abnormalities during the course of
methotrexate treatment.
Patients and Methods: This retrospective cohort study analyzed 243 dermatologically managed patients taking methotrexate at the
University of Virginia Health System. Odds ratios were used to analyze the risk of these patients developing lab abnormalities that result
in a change in clinical management, referred to as clinically relevant events. Chi-square analysis was used to determine the optimal
timing of methotrexate lab monitoring.
Results: A diagnosis of congestive heart failure (P=0.03), chronic kidney disease (P=0.03), and an initial low platelet count (P=0.008)
increased the odds of developing a clinically relevant event at some point during methotrexate therapy. In the first 15 days following
methotrexate initiation, only 1/114 (0.9%) lab draws resulted in discontinuation of the medicine, 1/114 (0.9%) resulted in maintenance
of a stable dose, and 2/114 (1.8%) resulted in repeat laboratory testing.
Conclusion: In the absence of concerning baseline patient characteristics, dermatologists may consider postponing initial lab monitoring
until 15 days post methotrexate initiation.
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INTRODUCTION

M

ethotrexate (MTX) is an immunosuppressive
medication used to treat a wide range of
dermatological
conditions,
most
commonly
psoriasis.1 MTX was first approved by the Food and Drug
Administration (FDA) in 1972 for the treatment of severe,
recalcitrant psoriasis.2 This was before the acceptance of
randomized control trials as the standard to judge drug efficacy.
Therefore, there have been no large-scale, high quality studies
looking at the efficacy and safety of MTX to date.2 For this
reason, dermatology guidelines regarding MTX treatment were
written, and continue to be revised, based solely on expert
opinion.
MTX use requires intermittent monitoring of blood counts,
renal function, and liver function. However, current laboratory
monitoring guidelines for dermatological patients on MTX
are variable, particularly within the first 90 days of therapy,
and practices are highly provider and institution dependent.3
For example, the most recent edition of Comprehensive
Dermatologic Drug Therapy, which is often referenced by
dermatology residents and attending physicians, cites guidelines
written in 1988 by Roenigk et al, who recommend obtaining a

complete blood count (CBC), platelet count, and liver function
tests (LFTs) every 1–2 weeks for the first 2–4 weeks, 1–2 weeks
after dose escalations, and a gradual decrease to every 3–4
months long term.4 The British Association of Dermatologists,
similarly, recommends obtaining a CBC, LFTs, urea and
electrolytes every 7–14 days for the first month, decreasing to
every 2–3 months once therapy has stablized.5 Guidelines from
the 2009 National Psoriasis Foundation Conference, on the
other hand, endorse obtaining a CBC with platelet count every
2–4 weeks for the first several months, then every 1–3 months
depending on the stability of the patient.6
Rheumatology guidelines governing MTX blood monitoring
are generally less stringent.7 A study performed by Busger op
Vollenbroek et al in 2018 determined that strict monitoring by
dermatologists led to more abnormal findings and reduced
drug survival, with no difference in the number of serious
adverse events when compared to rheumatology patients.1
The purpose of this study was to gain a clearer understanding
of methotrexate monitoring practices currently being utilized
by dermatologists at one institution. Specifically, we sought
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to understand if any baseline patient characteristics were
associated with increased risk of developing clinically
meaningful lab abnormalities during the course of MTX
treatment. In other words, lab abnormalities that led a physician
to change patient management, such as via repeat laboratory
testing, change in the dose of MTX, or discontinuation of the
medicine. Additionally, we hoped to determine the optimal
timing of drawing labs based on when patients were more
or less likely to develop these clinically meaningful lab
abnormalities, as well as which laboratory values specifically
were associated with a change in patient management.

MATERIALS AND METHODS
The medical records of patients who were treated with MTX at
the University of Virginia Health System from January 1, 2013
to December 31, 2019 were retrospectively reviewed. Patients
were excluded from the study for the following reasons: MTX
was not prescribed and managed by a dermatology provider for
the first 90 days of treatment, the patient was lost to follow up
before 90 days, the patient did not start MTX due to abnormal
initial labs, labs were not obtained for extraneous reasons, or
there was insufficient data in the medical records. Data was
collected on patient demographics, including gender, age, body
mass index (BMI), and past medical history. The diagnosis being
treated with MTX, as well as initial lab values prior to starting
MTX, were also reviewed and recorded. Any subsequent
monitoring labs were recorded only if abnormal. The abnormal
labs collected throughout MTX treatment are summarized in
Table 1. Lab values were considered “abnormal” when outside
of pre-determined reference ranges.

A.G. Zufall, R.H. Flowers, M. Noland, et al

occurred. CREs included: decreasing the dose of MTX,
maintaining a stable dose when the provider intended to
increase the dose, discontinuation of MTX, or ordering repeat
laboratory testing. If both a repeat lab test and different CRE
occurred due to the same lab abnormality, only the non-repeat
lab test CRE was included in the analysis. This was the case
for 11/ 58 (19%) abnormal labs that led to CREs. Patients were
divided into two groups based on whether or not they had
one or more abnormal labs resulting in a CRE during MTX
monitoring. One patient had to discontinue MTX for a short
time due to an abnormal potassium level likely secondary
to bulimia. An abnormal potassium was not included in the
analysis of abnormal labs (as abnormal potassium values were
not collected for every patient), but this patient was counted in
the analysis as a patient who developed a CRE at some point
during treatment.
All statistical analyses were performed using R (ver. 4.0.2)
and RStudio (ver. 1.2.5033).8 Descriptive statistics, including
frequencies and percentages, were calculated for all variables
except age and BMI. For these characteristics, median
and interquartile range were reported due to the skewed
distributional shape. Differences between the ages and BMIs of
patients who did and did not experience a CRE were determined
using the Wilcoxon Rank Sum Test. Odds ratios were calculated
to compare subpopulations’ risk of developing a CRE. For each
subpopulation, those who developed a CRE were compared
to those who did not develop a CRE. P-values are calculated
according to Sheskin, 2004 (p. 542).9 A Pearson's chi-square test
was used to compare the total number of abnormal labs (low or
high) that resulted in a CRE to the total number of abnormal labs
in the same category (less than or greater than the reference
range) that did not result in a CRE. A chi-square test was also
used to compare the proportion of lab draws that resulted in a
CRE between different timeframes. The level of significance was
set at less than 0.05.
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Abnormal labs were subdivided into several categories
depending on whether a “clinically relevant event” (CRE)

TABLE 1.
Reference Ranges Used for Lab Values
Lab

Normal Reference Range

AST

0–34 U/L

ALT

0–34 U/L

WBC

4.5–10 x 109/L

ALC

1–2.9 x 109/L

ANC

1.78–5.38 x 109/L (male)
1.56–6.13 x 109/L (female)

Hgb

14–17 g/dL (male)
12–15 g/dL (female)

PC

150-350 x 109/L

Cr

0.6–1.2 mg/dL (male)
0.5–1.1 mg/dL (female)
0.3–0.7 mg/dL (pediatric, age 2-18)

BUN

10–20 mg/dL (adult)
5–18 mg/dL (pediatric, age 2-18)

ALP

36–92 U/L

RESULTS
A total of 1,174 patients were prescribed MTX at the University
of Virginia Health System from January 1, 2013 to December
31, 2019. 931 records were excluded, leaving 243 patients who
were included in this study (Figure 1). 137 (56.4%) patients were
female, with ages ranging from 2 to 88. Disorders treated with
methotrexate included psoriatic diseases (67.1%), eczematous
diseases (17.3%), autoimmune connective tissue diseases
(4.5%), and other miscellaneous diseases (11.1%).
There were 309 total abnormal labs collected, with 57 (18%)
of these labs resulting in a CRE. There were 22 (39%) lab
abnormalities that resulted in discontinuation of MTX, 20 (35%)
that resulted in repeat laboratory testing, 11 (19%) that were
associated with decreasing the dose of MTX, and 4 (7%) labs
that resulted in maintenance of a stable dose when the provider
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Figure
1:
FIGURE 1. Summary of Retrospective Chart
Review.

A.G. Zufall, R.H. Flowers, M. Noland, et al

Summary of Retrospective Chart Review

Total of 1,174 number of patients
treated with MTX between
1/1/13 and 12/31/19

931 records excluded:
-MTX was not prescribed and managed by a dermatology provider for
the first 90 days (n=762)
-Patient was lost to follow up before 90-day follow-up (n=50)
-Patient did not start MTX due to abnormal initial labs (n=7)
-Labs were not obtained due to extraneous reason (n=9)
-Insufficient data in the medical records (n=103)

Records of 243 patients
analyzed

had intended to increase the dose (as indicated in the patient’s
records). A total of 26 patients experienced one or more CREs at
some point during treatment and 217 patients did not.

(X2=40.41, df=11, P<0.001). Abnormal labs associated with CRE
more often than expected by chance, and with the highest chi
contribution toward the significant P-value, included alanine
aminotransferase (ALT), absolute lymphocyte count (ALC), and
absolute neutrophil count (ANC). An abnormally high aspartate
aminotransferase (AST) was the most common lab abnormality
(81/309, 26.2%) but was not as commonly associated with
a CRE (19/81, 23%). An elevated ALT (39/309, 12.6%) and low
ALC (19/309, 6.1%) were relatively uncommon, but were
more likely to be associated with a CRE (17/39, 44% and 7/19,
37%, respectively). A low ANC (1/309, 0.3%) was extremely
uncommon, but the single occurrence resulted in a CRE. While
hemoglobin was often low (60/309, 19.4%), it was least likely to
be associated with a CRE. Only 1/60 (2%) low hemoglobin levels
was associated with a CRE.
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Odds ratios (OR) were calculated to compare the associations
between baseline patient characteristics and the development of
one or more CREs during MTX treatment (Table 2). A diagnosis
of congestive heart failure (OR =5.5, 95%CI=1.2-24.7, P=0.03),
chronic kidney disease (OR =9.0, 95%CI=1.2-66.5, P=0.03), and
an initial low platelet count (OR =9.3, 95%CI=1.8-48.8, P=0.008)
increased the odds of developing a CRE at some point during
MTX therapy. No other baseline characteristics correlated with
an increased likelihood of developing a CRE and none of these
characteristics were found to be protective. Additionally, the
median age of those who experienced one or more CREs (47.5,
IQR=24.5) was not statistically different from the median age of
those patients who did not experience a CRE (46, IQR=34) (W =
243, NCRE = 26, NNoCRE = 217, P=0.45). This was also true for median
BMI, which was 30.3 (IQR=11.6) for patients who experienced
one or more CREs and 27.8 (IQR=9.1) for patients who did not
experience a CRE (W = 82, NCRE = 11, NNoCRE = 71, P=0.17).
The total number of specific labs which were abnormal, in
addition to the subtotal that actually corresponded with a
CRE, is summarized in Table 3. Pearson's chi square test was
utilized to compare these abnormal labs to determine if a
certain lab type was more or less likely to be associated with
a CRE. A significant difference was found among lab types

The average number of labs checked, percentage of patients
who had labs checked, and average MTX dose during
pre-determined timeframes is summarized in Table 4. The
timeframes were determined by a dermatologist based on
expert opinion of when labs are most commonly drawn for
MTX monitoring purposes. The timeframes were as follows:
1–7 days, 8–14 days, 15–30 days, 31–60 days, and 61–90 days.
The average number of labs checked per timeframe was less
than 1 and the highest percentage of patients had labs drawn
during the 15–30-day timeframe (155/239, 64.9%) and the 31–60day timeframe (152/233, 65.2%). The average dose of MTX was
11.7mg (SD=3.24) in the first 7 days, which was increased during
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TABLE 2.
Baseline Characteristics of Patients Who Did and Did Not Experience One or More CREs during Methotrexate Therapy

Characteristic

Total number
of Patients (n= 243)

Total number
of Patients who
experienced one
or more CREs (n=26)

Total number
of Patients who did
not experience
a CRE (n=217)

OR (95% CI)

P-value

n

%

n

%

n

%

Female

137

56.4%

11

8%

126

93%

0.5 (0.2-1.2)

0.13

Male

106

43.6%

15

14%

91

86%

1.9 (0.8-4.3)

0.13

Gender

Diagnosis being treated with MTX
Psoriatic disease

163

67.1%

18

11%

145

89%

1.1 (0.5-2.7)

0.8

Eczematous disease

37

15.2%

3

8%

34

92%

0.7 (0.2-2.5)

0.58

Other diagnosis

32

13.2%

5

16%

27

84%

1.7 (0.6-4.8)

0.34

Autoimmune connective tissue disorder

11

4.5%

0

0%

11

100%

0.34(0.02-5.9)

0.46

Diabetes

31

12.8%

4

13%

27

87%

1.2 (0.4-3.6)

0.78

Congestive Heart Failure

8

3.3%

3

38%

5

63%

5.5 (1.2- 24.7)

0.03a

Liver or Biliary Disease

8

3.3%

1

13%

7

88%

1.2 (0.1 - 10.2)

0.87

History of alcohol abuse

8

3.3%

1

13%

7

88%

1.2 (0.1 - 10.2)

0.87

Chronic Kidney Disease

4

1.6%

2

50%

2

50%

9.0 (1.2- 66.5)

0.03a

Yes

158

65.0%

20

13%

138

87%

1.9(0.7-5.0)

0.18

No

85

35.0%

6

7%

79

93%

0.5(0.2-1.4)

0.18

Medial History prior to initiating MTX

Folate Treatment

Initial Labs
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Elevated AST

36

14.8%

6

17%

30

83%

1.9 (0.7 - 5.0)

0.22

Low Hgb

30

12.3%

2

7%

28

93%

0.6 (0.1 - 2.5)

0.45

Elevated WBC

17

7.0%

2

12%

15

88%

1.1 (0.2- 5.2)

0.88

Elevated ALT

11

4.5%

3

27%

8

73%

3.4 (0.8 - 13.8)

0.08

Low ALC

11

4.5%

2

18%

9

82%

1.9 (0.4 - 9.4)

0.42

Elevated ANC

8

3.3%

1

13%

7

88%

1.2 (0.1 -10.2)

0.87

Elevated BUN

8

3.3%

0

0%

8

100%

0.5 (0.03-8.3)

0.6

Low PC

6

2.5%

3

50%

3

50%

9.3 (1.8-48.8)

0.008a

Low WBC

6

2.5%

0

0%

6

100%

0.6 (0.03 - 11.2)

0.74

Significant p-value (<0.05) calculated according to Sheskin, 2004 (p. 542)8
Abbreviations: CRE (clinically relevant event), OR (odds ratio), CI (confidence interval), MTX (methotrexate), Abbreviations: AST (Aspartate Aminotransferase), Hgb
(hemoglobin), WBC (white blood cell count), ALT (Alanine Aminotransferase), ALC (absolute lymphocyte count), ANC (absolute neutrophil count), BUN (blood urea
nitrogen), PC (platelet count)
a

each timeframe to an average of 13.7mg (SD=3.89) after 61 days.
To help determine the most appropriate time to draw labs for
patients taking MTX, the proportion of total labs drawn resulting
in CREs was compared across the timeframes (Table 4). While
no significant difference was found using a chi-square test
(X2=3.33, df=4, P=0.51), the percentage of lab draws resulting in
a CRE for the patient was highest between 31–60 days (13/167,
7.8%). 9/176 (5.1%) and 5/65 (7.7%) of lab draws were associated
with CREs during the 15–30-day and 61–90-day timeframes,
respectively. No CREs resulted from the 20 labs drawn in the

first 7 days and only 4/94 (4.3%) lab draws resulted in a CRE
between 8 and 14 days. Table 5 summarizes when specific CRE
types most commonly occurred. The highest percentage of
CREs resulting in discontinuation of MTX were from 15–30 days
(5/11, 45%) followed by 31–60 days (4/11, 36%). The dose of MTX
was decreased most often after an abnormal lab between 31–60
days (4/7, 57%). Before 15 days, 1/114 (0.9%) lab draws resulted
in discontinuation of the medicine, 1/114 (0.9%) resulted in
maintenance of a stable dose, and 2/114 (1.8%) resulted in repeat
laboratory testing.
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TABLE 3.
Proportion of Abnormal Labs Associated With CREs

Lab

Total number of
abnormal labs,
N=309 (%)

Number of
labs less than
reference range (%)

Number of labs
greater than
reference range
(%)

Total number of
low abnormal labs
associated with a
CRE (%)

AST

81 (26.2%)

0 (0%)

81 (100%)

ALT

39 (12.6%)

0 (0%)

39 (100%)

WBC

49 (15.9%)

13 (27%)

ALC

21 (6.8%)

19 (90%)

ANC

13 (4.2%)

1 (8%)

Hgb

63 (20.4%)

60 (95%)

PC

15 (4.9%)

10 (67%)

Cr

11 (3.6%)

0 (0%)

BUN

12 (3.9%)

ALP

5 (1.6%)

Total number of high
abnormal labs associated
with a CRE (%)

Chi
Contributiona

0 (0%)

19 (23%)

<0.01

0 (0%)

17 (44%)

6.9

36 (73%)

4 (31%)

0 (0%)

0.3

2 (10%)

7 (37%)

0 (0%)

1.5

12 (92%)

1 (100%)

0 (0%)

2.5

3 (5%)

1 (2%)

0 (0%)

12.0

5 (33%)

1 (10%)

0 (0%)

0.02

11 (100%)

0 (0%)

4 (36%)

0.8

0 (0%)

12 (100%)

0 (0%)

2 (12%)

0.2

1 (20%)

4(80%)

0 (0%)

1 (25%)

<0.01

Chi contribution calculated by the (observed value- expected value)2/ expected value. Pearson's chi-square test resulted in p-value <0.001. Abbreviations: CRE (clinically relevant event), AST (Aspartate Aminotransferase), ALT (Alanine Aminotransferase), WBC (white blood cell count), ALC (absolute lymphocyte count), ANC (absolute
neutrophil count), Hgb (hemoglobin), PC (platelet count), Cr (creatinine), BUN (blood urea nitrogen), ALP (alkaline phosphatase)

a

TABLE 4.
Summary of Statistics per Timeframe

Timeframe

Average number
of labs checked
during each
time period

Average MTX
dose (mg) during each
time period (SD)

Number of patients who
had labs checked during
each time period (%)

11.7 (3.24)
Do Not Copy12.0
(3.24)
155/239
(64.9%)
12.7
Penalties Apply(3.15)

1–7 days

0.1

8–14 days

0.4

15–30 days

0.7

31–60 days

0.7

152/233 (65.2%)

61–90 days

0.3

61/223 (27.4%)

Total number
of lab draws

Number of lab draws
resulting in CREs (%)a

20/243 (8.2%)

20

0 (0.0%)

92/241 (38.2%)

94

4 (4.3%)

176

9 (5.1%)

13.3 (3.94)

167

13 (7.8%)

13.7 (3.89)

65

5 (7.7%)

Pearson's chi-square test resulted in p-value=0.51.
Abbreviations: MTX (methotrexate), SD (standard deviation), CRE (clinically relevant event)

a

TABLE 5.
Number of Lab Draws Resulting in Specific CRE per Timeframe
Timeframe

D/C (n=11)

%

DD (n=7)

%

SD (n=3)

%

RLT (n=10)

%

1–7 days

0

0%

0

0%

0

0%

0

0%

8–14 days

1

9%

0

0%

1

33%

2

20%

15–30 days

5

45%

1

14%

1

33%

2

20%

31–60 days

4

36%

4

57%

1

33%

4

40%

61–90 days

1

9%

2

29%

0

0%

2

20%

CRE (clinically relevant event), D/C (discontinuation of drug), DD (decreased dose), SD (maintenance of a stable dose), RLT (repeat laboratory testing)

DISCUSSION
The present study was performed to evaluate lab monitoring
practices performed by dermatologists in the first 90 days of
methotrexate treatment. This was done to determine optimal
timing and frequency of testing and whether any baseline patient
characteristics were associated with an increased likelihood of
developing lab abnormalities that impact management.

Close monitoring has been viewed as necessary due to the risk
of development of hepatotoxicity and pancytopenia. However,
a metanalysis performed in 2015 called the risk of serious
acute liver complications from MTX into question, finding an
increased risk in developing elevated transaminases but not
liver failure, cirrhosis, or death.10 Pancytopenia is a serious
concern and one that can be fatal.11 It is well-established that
patients with (1) renal dysfunction, (2) advanced age, and/or (3)
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concomitant use of sulfonamides or NSAIDS are more likely to
develop pancytopenia on MTX, and therefore should avoid the
drug or undergo closer monitoring.11–14
In this current study, we show that a diagnosis of congestive
heart failure, chronic kidney disease, or an initial low platelet
count are associated with an increased likelihood of developing
a clinically meaningful lab abnormality during the course of
MTX therapy. While the 95% confidence intervals are relatively
large, likely due to high variability between patients and the
relatively low number of patients per calculation, this data may
be clinically useful, in that physicians may wish to monitor
patients with these baseline characteristics more closely than
other patients. During treatment, an abnormally high AST
was the most common lab abnormality (26.2%), followed by
an abnormally low hemoglobin (19.4%). A high ALT, low ALC,
and low ANC were most likely to be associated with a CRE.
Interestingly, a low hemoglobin rarely led to a change in patient
management. This is likely because values were often only
slightly below the reference range, and dermatologists feel
comfortable monitoring these patients.
There was no significant difference found between the
proportion of lab draws that resulted in CREs between the
different time frames analyzed in this study. However, a greater
proportion of lab draws resulted in CREs after 15 days, with
less than 4% of labs drawn in the first 14 days resulting in a
CRE. Additionally, less than 1% of lab draws in this period
resulted in an actual discontinuation of MTX or decrease in
the dose. Therefore, if the patient has no concerning baseline
characteristics, dermatologists should consider not repeating
lab work until 15–30 days post initiation of therapy. This is more
similar to current rheumatology guidelines, which recommend
initial lab monitoring every 2–4 weeks.7 It could also be advised
that one should check labs at least once between each of the
remaining time frames studied, since no significant differences
were found.
There are some limitations of this study. Due to the retrospective
nature of the review, insufficient record-keeping or inaccurate
records may impact the results of this study. To moderate this
limitation, any records without sufficient data were excluded
from the analysis. Additionally, pre-determined timeframes
during data gathering prevented further analysis of more
specific recommendations of when to draw labs. Finally, this
was a single-center study so generalizability of the results would
depend on further studies.

A.G. Zufall, R.H. Flowers, M. Noland, et al

and an initial low platelet count were associated with an
increased likelihood of developing clinically meaningful lab
abnormalities. Lab monitoring during the first two weeks of
MTX therapy rarely changed patient management. If the patient
has no concerning characteristics, dermatologists may want
to consider postponing initial lab monitoring until at least 15
days post MTX initiation, which is more in line with current
rheumatology guidelines for monitoring MTX.
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CONCLUSION
Methotrexate monitoring practices by dermatologists are
variable and current recommendations are not evidence-based.
This study provides data on current monitoring practices by
dermatologists at a single academic dermatology practice. A
diagnosis of congestive heart failure, chronic kidney disease,
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ABSTRACT
Background: Lipedema is a chronic, progressive disease that occurs almost exclusively in women and leads to pathological, painful
fat growths at the extremities. Only symptomatic therapy can be offered since the etiology of the disease has not yet been clarified.
Liposuction in tumescent anesthesia has established itself as a surgical treatment method of choice. The complication rate associated
with the procedure and the pharmacological course and safety of treatment in patients with lipedema has not yet been sufficiently
studied. The aim of the study was to broaden the evidence on the safety of ambulatory high-volume liposuction in tumescent anesthesia
in lipedema patients. Influencing factors of patients (weight, fat content, comorbidities) or the process technique (drug administration,
volume of aspirates) should be investigated on the safety and risks of tumescent anesthesia. This was a retrospective data analysis in
which data from 27 patients (40 liposuction procedures) treated at the Sandhofer and Barsch lipedema center between 2016 and 2018
were evaluated. The liposuctions were carried out in tumescent anesthesia and using a Power-Assisted Liposuction system. Clinical
examinations and regular blood samples were carried out before the procedure, intra- and postoperatively. The procedures lasted an
average of 118 minutes and an average of 6111 ml of aspirate was removed. For tumescent anesthesia, patients were given an average
lidocaine dose of 34.23 mg/kg body weight and an epinephrine dose of 0.11 mg/kg body weight. No relevant complications associated
with drug side effects, hypovolemia or hypervolemia or blood loss were detected. Liposuction under high volume tumescent anesthesia
for the treatment of lipedema patients is, even for major intervention, a safe procedure.
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INTRODUCTION

L

iposuction is one of the most common surgical procedures
in aesthetic surgery worldwide and was first described in
the mid-1990s as a therapy for lipedema.1,2 During this
time, liposuction could be established as a safe and effective
therapeutic alternative in the treatment of lipedema, especially
by German, Austrian, and Dutch operative dermatologists.3-9
Further development of the surgical procedure using lymphsparing liposuction techniques with fine cannulas, liposuction
has established itself as an important, minimally invasive
therapeutic approach for lipedema.8 Several studies have
shown that liposuction significantly reduced sensitivity to pain
and pressure as well as the tendency to hematoma.10 Improving
mobility after the procedure leads to an increase in energy
turnover, which can contribute to further weight loss.8 Several
studies describe a significant improvement in the quality of
life due to the suction of the pathological fat tissue, which can
still be demonstrated eight years after the intervention.10,11 To
date a causal therapy for lipedema is not known. The treatment

of lipedema is based on conservative physical decongestive
therapy and surgical liposuction of the pathological adipose
tissue.The appropriate treatment method should be determined
individually for each patient.12 The excessive increase in
adipose tissue and the resulting restrictions in mobility as well
as the disproportionate appearance cannot be treated with
conservative therapy,13 especially if there is no edema present.
Manual lymphatic drainage (MLD), intermittent pneumatic
compression, compression stockings, exercise, and skin care
are often used to control pain and symptoms in lymphedema
and therefore also in lipedema. Recent studies have shown
that there is little or no lymphedema in lipedema.14,15 Overall,
the term lipedema is a misnomer, since more than 90% of
typical lipedema patients do not have any edema. This is
especially the case for patients who are seen in practice as
opposed to patients seen in specialized lymph clinics, where
the percentage of lipedema patients with an edema is a bit
higher. Treatment with MLD showed no significant therapeutic
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effect on lipedema apart from a short relief due to patients’
care. On the contrary, seeing a few hundred lipedema patients
a year in the Austrian lipedema center, it is significant that a
lot of patients report that the compression stockings aggravate
pain (own observation). Surgical treatment involves sensitive,
atraumatic lymph-sparing liposuction using tumescent local
anesthesia. The treatment has been proven to be safe and
effective for cosmetic indications and lipedema.5,16-19 Tumescent
anesthesia is a special form of local anesthesia, in which large
amounts of an anesthetic solution, consisting of a physiological
solution with local anesthetics and epinephrine, are introduced
into the subcutaneous adipose tissue. This local anesthesia
makes large areas of the skin insensitive to pain and surgical
interventions can be carried out without an additional anesthetic
procedure.20,21 In the early days of surgical liposuction,
bleeding and the associated high need for transfusion was
the limiting factor in liposuction. By adding epinephrine to
the infiltration fluid, liposuction could be achieved without
the need for a transfusion.22 Since nowadays a high amount
of fluid is used, the additional compression of the fluid on
the vessels further decreases blood loss during intervention.
Examination of adipose tissue using lymphoscintigraphy and
immunohistochemistry after liposuction has demonstrated no
significant damage to lymphatic vessels using tumescent local
anesthesia compared with traditional liposuction techniques
using general anesthesia. Liposuction techniques using radio
frequency, ultrasound, or laser are not useful for lipedema
patients because of possible damage to lymphatic vessels.13
The effectiveness of liposuction using tumescent anesthesia is
based on the fact that besides subtotal removement of fat, the
capillaries, including the well-known leaky vessels in lipedema,
can be removed. This results in none or far less bruising for
the patients after the liposuction and leads to the suppression
of angiogenesis and subsequently adipogenesis at the cellular
level.23,24 That explains the sustainable impact as described by
Baumgartner and Schmeller.11 Klein et al looked at the serum
levels of patients he injected with tumescence solution and did
not aspirate compared with patients he performed a normal
liposuction afterwards and saw lower lidocaine serum levels
when he aspirated.25 This is not comparable to lipedema since
the liposuction volume of lipedema patients is extremely high.
In general, a critical consideration regarding local tumescent
anesthesia should be given in terms of large amounts of
tumescence infiltrates, which could lead to hypervolemia or
pulmonary edema. Removing large amounts of fat also creates
the potential for hypovolemia (shock). The amount of local
anesthetic and epinephrine can lead to toxic reactions.25 There
is also the fundamental question of whether liposuction should
be performed under general or local anesthesia with slight
analgesic sedation.26 Necessarily, parameters such as blood
loss, infection, and pain should be taken under consideration.
An important point is the exact, previous fat analysis with the
impedance measurement, to classify a metabolic disorder and
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accurately determine the total amount of fat in the patient. Since
lidocaine is a lipophilic substance, from the amount of total fat we
can predict the appropriate lidocaine dose in the solution. This
method is also extremely helpful to control the postoperative
course (weight and lifestyle). Jeffrey Klein published the first
study on the use of tumescent anesthesia in 1987. The anesthetic
solution described consisted of physiological saline (0.9% NaCl)
with 0.091% lidocaine (910 mg/l) and 0.91 mg/l epinephrine.20
Klein modified the recommendations for the composition of
the anesthetic solution several times in subsequent studies.
In 1999 he published that the concentrations of the substances
dissolved in the anesthetic fluid should be made dependent
on the region of the body to be treated.27 To date, there are no
guidelines specifying the exact composition of the infiltration
solution. The lidocaine concentration used in the solution
varies, depending on the surgeon, between 500–1500 mg/l and
the epinephrine concentration between 0.5–1.5 mg/l.4 No data
are available for large-volume liposuction, as is the case with
lipedema.
We are the first to examine lidocaine and epinephrine in serum
after high volume liposuctions in lipedema. In the present
study we analyzed the safety and efficacy of liposuction using
different parameters. During the regular quality management,
lidocaine and epinephrine levels were determined intra-and
post-operatively and the clinical course was examined. In this
retrospective data analysis, randomized data were selectively
collected from 27 patients who underwent 40 liposuctions
between 2016 and 2018, whereas 13 patients from this cohort
underwent a second liposuction within 3 days.
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MATERIALS AND METHODS
Liposuction Procedure
Depending on the severity of the lipedema, two or three
procedures for the legs and one procedure for the arms, if
affected, were planned for each patient. All interventions
were performed under tumescent anesthesia and superficial
sedoanalgesia, which was performed and monitored by an
anesthestist. After premedication with midazolam 7.5 mg orally,
the analgesia was carried out with 3–5 mg intravenous midazolam
and continuous administration of low dose remifentanil via a
perfusor. In the case of marked anxiety, a further midazolam of
1–2 mg or 30–60 µg clonidine was administered if necessary.
The patients were always responsive during liposuction
and were able to independently change position during the
procedure and contract specific muscle groups if the surgeon
asked for it. This is necessary for a better esthetic outcome and
one of the major advantages of a sedoanalgesia compared to
general anesthesia. The tumescent fluid was freshly prepared
before the procedure and warmed to 37°C and introduced into
the subcutaneous adipose tissue by 2 persons simultaneously
under pressure using a KMI Surgical Infusion/Irrigation Pump.
The infiltration cannulas were wiped like a wiper, starting in the
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depth near the fascia and then extended to the upper layers and
continued until the infiltrated tissue developed a firm whitish
skin turgor (state of tumescence). Vivomed infiltration needles
1.2x100 mm were used for infiltration. After a waiting period of
30 minutes, liposuction was started. Liposuction was carried out
using the PAL Liposuction System from MicroAire. In order to
make liposuction gentler, the suction cannula was set in motion.
The cannulas with a diameter of 3 to 4 mm were inserted into
the subcutaneous fat tissue via small incisions of approximately
4 mm. The suction was carried out considering the position
and course of the lymphatic vessels. If pain was indicated
intraoperatively, a minimal secondary infiltration was carried
out with a blunt, 40 cm long infiltration cannula with a diameter
of 2 mm. No intravenous fluid substitution was performed. All
patients were only discharged when they met the discharge
criteria.
Data Collection
A detailed medical history and a physical examination were
carried out preoperatively to confirm the diagnosis of all
patients. All patients were weighed using a body analyzer scale
(impedance measurement) and the results regarding weight,
body fat percentage and visceral fat, and BMI were recorded
in the medical history. In addition, an electrocardiogram (EKG)
examination was carried out to rule out cardiac problems.
During the operation, the data on the amount of tumescent
solution used and its composition was noted. A distinction was
made between the infiltration phase and the actual liposuction.
The amount of the aspirate and the fat content in the aspirate
were documented. During the operation and postoperative
care, the vital parameters (blood pressure, pulse, oxygen
saturation) were collected and documented several times. This
was done before and during the operation, as well as 4, 8, 12, 16,
20, 28, and 44 hours after the procedure. All patients underwent
blood sampling after infiltration and before liposuction, after
liposuction and after 4, 8, 12, 16, 20, 28, and 44 hours. For
further analysis, the samples were sent to the Institute for
Clinical Chemistry at the University of Mannheim, where the
lidocaine and epinephrine levels were determined. A blood
count was determined from the first and the last sample in order
to examine the drop-in hemoglobin and hematocrit level. Heart
enzymes and liver function parameters were determined at the
end of the operation and after 20 hours.
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themselves. The survey was carried out analogously to the
blood tests performed before the operation, after the operation,
and after 4, 8, 12, 16, 20, 28, and 44 hours. In the course of the
postoperative visits, the patients were asked to get up and walk
a few times through the room.
Ultrasound Examination
Preoperatively we looked for venous disorders, the quality
and structure of fat, exclusion of edemas (lymphedema,
phlebedema, lipolymphedema, and lipophlebolymphedema),
and the thickness of fat over the proximal and the distal tibia. In
contrast to the hypoechoic structure of normal adipose tissue,
lipedema appears widened with hyperechoic connective tissue
septa and the typical image of a "snow storm pattern". In the
case of an insufficient vein which needed to be treated, this was
done at least 2 months before the liposuction. The thickness of
the fat pretibial proximal and distal, the position of the small
saphenous vein in the middle calf and the determination of
the Marshall point as described elsewhere,28 as well as the
exclusion of lymphedema confirmed the diagnosis of lipedema
(lipophobia of the tissue). A sonographic assessment of the
pleural space, the inferior caval vein, and the heart was carried
out before the operation, at the end of the operation and after
20 hours post-surgery. It was recorded whether evidence of
hypervolemia with pulmonary edema or hypovolemia could
be found. During echocardiography, the ejection fraction was
determined and whether wall movement disorders occurred.
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Side Effects
During the postoperative visits, the patients were asked about
their well-being, exercise capacity and postoperative pain on the
VAS scale (1–10). The information on the subjective assessment
of side effects was divided into five categories. In addition,
complications observed postoperatively (nausea, tinnitus,
circulatory problems, rapid heartbeat, shortness of breath)
or additional medication administered were documented.
The amount of oral fluid intake was recorded by the patients

A 12-lead ECG examination was carried out several times on
all patients. This was done before the operation, at the end of
the operation and 20 hours after the procedure. To evaluate this
retrospective data analysis, the existing ECGs were presented
anonymously to an uninvolved cardiologist for evaluation. It
was analyzed whether new ECG changes appeared.

RESULTS
General Data on Patient, Operation, and Medication
The study is a retrospective data analysis in which data from
27 patients were evaluated who underwent liposuction at the
Sandhofer and Barsch Lipedema Center in 2016–2018. During the
regular quality management, lidocaine and epinephrine levels
were determined intra-and post-operatively by 27 patients and
the clinical course was examined. According to the inclusion
criteria, only these patients are used for the present data analysis.
Only included were patients who had a complete record of the
treatment including lidocaine and epinephrine levels, as well as
post-operative clinical follow-up. Analyzing the treated patients
master data revealed an average age of 41.7 years, body weight
of 90.3 kg, and a height of 167.4 cm, which resulted in an average
BMI of 32.3 (Table 1). Regarding the general operation data, the
procedure lasted an average of 118 minutes where 6111 ml was
aspirated, of which an average of 5585 ml was fat. The average
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TABLE 1.
Patient Master Data. The treated patients were on average 41.7 years
old. They were on average 90.3 kg in weight and 167.4 cm tall, which
resulted in an average body mass index of 32.3.
Mean

σ

Age

41.7

12.7

Body weight [kg]

90.3

16.4

Body fat [kg]

35.4

10.6

Visceral fat [%]

8.3

3.1

Body height [cm]

167.4

5.3

BMI

32.3

5.9
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FIGURE 1. The average lidocaine levels of all patients after the
procedure and 4, 8, 12, 16, 20, 28, and 44 hours later. Mean ± SD. N=27.

TABLE 2.
General Operation Data. The procedure lasted an average of 118 minutes. An average of 6111 ml was aspirated, of which an average of 5585
ml was fat. During tumescent anesthesia, an average of 11,404 ml of
anesthetic fluid was administered.
Mean

σ

Operation time [min]

118

17.7

Aspirate [ml]

6111

2029

Fat in aspirate [ml]

5585

1932

11,404

3067

TF volume admin. [ml]

FIGURE 2. The average lidocaine levels separated according to the
epinephrine concentration (0.7 and 1.0 mg/l) in the tumescent fluid after
the procedure and 4, 8, 12, 16, 20, 28, and 44 hours later. Mean ± SD.
N=27. P<0.05.
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TABLE 3.

Administered Medication Doses. Total amount of lidocaine was administered during the operation with an average dose of 3061.9 mg and
34.23 mg/kg body weight. In addition, an average of 9.7 mg epinephrine,
corresponding to a dose of 0.11 mg/kg body weight, was administered
during tumescent anesthesia.
Mean

σ

Lidocaine total [mg]

3061.9

643.6

Lidocaine/kg bw [mg]

34.23

5.49

Epinephrine total [mg]

9.71

3.28

Epinephrine/kg bw [mg]

0.11

0.03

anesthetic fluid administered during tumescent anesthesia was
11,404 ml (Table 2). The amount of lidocaine administered during
the operation was 3061.9 mg and corresponds to a lidocaine
dose of 34.23 mg/kg body weight. In addition, an average of 9.7
mg epinephrine, corresponding to a dose of 0.11 mg/kg body
weight, was administered during tumescent anesthesia (Table 3).
Course of the Lidocaine Level
The lidocaine levels were measured regularly at defined times
in all patients. During the course, an early peak after 4 hours at
an average of 1.65 µg/ml and a second peak after 16 hours at 1.55
µg/ml could be determined. The mirror courses of the patients
were very variable with high standard deviations. (Figure 1).

Influence of the Epinephrine Dose on the Course of the Lidocaine
Level
The average lidocaine levels separated according to the
epinephrine concentration in the tumescent fluid. The patients
were divided into two groups according to the epinephrine
concentration used in the tumescent fluid. In the group with
0.7 mg epinephrine per liter (n = 14), on average higher values
could be measured up to 28 hours than in patients in whom a
tumescent liquid with 1.0 mg epinephrine per liter was used.
In both groups the bimodal course of the levels can be seen,
which was also found in the total population. The differences
in the mean lidocaine levels between the two groups were
tested using a two-factor ANOVA with repeated measurements.
After correction according to Greenhouse Geisser, there was a
significant difference during of the lidocaine levels of the two TF
groups. (P=0.31). In addition, the lidocaine levels were compared
using the Mann-Whitney U test for each measurement time.
However, due to the high standard deviations, this could not be
detected, except at the end of the measurement after 44 hours.
P<0.05. (Figure 2).
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FIGURE 3. Influence of the epinephrine dose (0.7 and 1.0 mg/l) on the
course of the lidocaine level (without arms) after the procedure and 4,
8, 12, 16, 20, 28, and 44 hours later. Mean ± SD. N=27. P<0.05.

Influence of the Operating Region on the Course of the Lidocaine
Level (With Arms)
In patients who were operated on the arms (n = 4), high levels
(3.92 µg/ml) could be measured at the end of the operation. In the
first twelve hours there was a linear drop to an average of 2.01
µg/ml and after 16 hours after a slight increase it reached 2.15.
µg/ml in its second peak. Patients who underwent surgery on the
legs and hips only (n = 23) showed lower levels on average over
the first 28 hours. In contrast to the comparison group, these
patients only reached their first peak after 4 hours to an average
of 1.33 µg/ml and fell only very slightly until they reached their
maximum (1.43 µg/ml) after 16 hours. The lidocaine levels after
the operation were compared with repeated measurements
using two-way ANOVA. There was a significant difference during
the lidocaine levels between the two groups (P<0.05).The reason
for the high lidocaine levels in the arm region after liposuction is,
that lidocaine diffuses into the cubital vein of the arm and can be
therefore explained as a local lidocaine phenomenon (Figure 4).

Influence of the Epinephrine Dose on the Course of the Lidocaine
Level (Without Arms)
The average lidocaine levels of all patients who did not receive any
treatment on the arms. After the exclusion, 13 patients remained
in the group with 1.0 mg/l and 10 patients in the group with 0.7 mg/l
epinephrine. The group with 0.7 mg/l epinephrine also showed
higher values on average, but the difference between the two
groups was significantly smaller. The course curves were almost
parallel. When comparing the lidocaine levels using a two-factor
ANOVA with repeated measurements, no significant difference
between the two groups could be found after 4, 8, 12, 16, 20,
and 28 hours (P=0.556) except after 44 hours (P<0.05; Figure 3).

Comparison of Lidocaine Levels in Patients After 1st and 2nd
Liposuction (48 hours)
The second procedure was performed on 13 patients 48 hours
after the operation (2016, 2017). 12 patients were treated with a
tumescent solution with 1.0 mg/l epinephrine and one patient
with 0.7 mg/l epinephrine in the infiltration solution (2018). In
the lipedema center in the first surgery the lateral part of both
legs was treated. In the second surgery the medial part of the
legs was suctioned. This is mainly due to considerations of the
lymphatic vessels. Before the start of the follow-up operation,
an average lidocaine level of 0.26 µg/ml was measured in the
patients. The first peak of the lidocaine level after four hours

FIGURE 4. Influence of the operating region on the course of the
lidocaine level (+arms). The average lidocaine levels separated
according to the treated body region (legs outside, hips and arms/
legs inside, and hips) measured after the procedure, 4, 8, 12, 16, 20, 28,
and 44 hours later. Significant differences could be obtained after the
procedure and 4, 8, 12, 16, and 20 hours later. Mean ± SD. N=27. P<0.05.

FIGURE 5. Comparison of lidocaine levels in patients after 1st and 2nd
liposuction (48 hours). Comparison of the average lidocaine levels
during the first and the subsequent operation: before and after the
procedure, 4, 8, 12, 16, 20, 28, and 44 hours later. A significant increase
in lidocaine levels during the second operation could only be found 8
hours after the procedure. In addition, it was found that after 28 hours
the lidocaine levels of the patients during the second operation were
significantly lower than during the first operation. Mean ± SD. N=13.
P<0.05.
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FIGURE 6. The maximum lidocaine level per patient. Horizontal line
shows the cut-off at which the lidocaine levels were regarded as
increased (3.0 µg/ml).
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Influence of the Tumescent Solution on the Lidocaine Peak Level
To analyze which patients had an elevated level during treatment,
the highest measured lidocaine concentration in the blood was
analyzed for each patient. Lidocaine levels of at least 3.0 µg/
ml were defined as increased. A total of five patents showed
elevated levels. The average lidocaine peak level was 1.98 µg/ml
(σ = 1.24) and occurred after 11.63 hours (σ = 9.58h). If patients
whose arms were treated were excluded from the analysis, the
average peak level was 1.59 µg/ml (σ = 0.67), which can be found
after 12.7 hours (σ = 9.66h).
Outliers: The two peak values above 5 µg/ml were found in
patients where a whole-arm type was aspirated, and venous
blood was drawn from the back of the hand: This serum level
shows a local artefact and does not represent the total serum
level Figure 6.

TABLE 4A.
Results of Pain (a) and Blood Loss (b) in the Postoperative Course.
Elevated subjective pain assessment in the postoperative course and
how many patients received analgesics at each timepoint (post-operation, 4, 8, 12, 16, 20, 28, and 44 hours) (a). Comparison of hemoglobin
and hematocrit before and after liposuction procedure and calculated
drop in hemoglobin (b). N=27.
Time [h]

VAS

analgetic

Mean

σ

Yes

No

Post-op

4.44

2.46

--

4

3.70

1.94

4

8

3.12

1.60

13

12

2.20

1.31

8

13

16

2.05

1.17

6

16

Do
Not Copy
-Penalties
Apply
19
10

20

1.77

1.15

0

20

28

2.02

1.85

2

19

44

2.46

1.82

2

9

TABLE 4B.
Time [h]

Post-lipo
(44 hours)

Pre-lipo

Postoperative Pain and Blood Loss
The side effects were analyzed. All patients showed good or
very good exercise capacity during the 44 hours analyzed. At
the end of the operation, the patients reported an average pain
sensation of 4.4 on the VAS scale. The postoperative sensation
of pain decreases in the further course. For a large proportion
of the patients, additional analgesic therapy was given in the
course of postoperative care. To analyze the blood loss during
the operation, the blood count before the operation and 44 hours
after the operation was compared. On average, a decrease in
hemoglobin by 2.3 g/dl and in hematocrit by 6.7% was observed.

Hemoglobin drop

Mean

σ

Mean

σ

Mean

σ

Hemoglobin

13.4

0.9

11.0

0.9

2.3

0.9

Hemotacrit

39.7

2.9

32.9

2.7

6.7

2.8

cannot be observed during the follow-up operation. The average
lidocaine level increased until it reached its maximum at 2.02 µg/
ml after 16 hours. This was followed by a steep drop in lidocaine
levels, so that after 28 hours they were below the comparable
measurements of the first operation. Significant differences
could be observed between 1st and 2nd liposuction using 1 mg
epinephrine after 8 and 28 hours, where the latter was an even
faster lidocaine excretion at the 2nd operation (Figure 5).

Blood Pressure, Pulse, Respiratory Rate, SpO2, Heart Enzymes
The blood pressure values remained stable over the entire
investigation period. No increase in postoperative blood
pressure was found. The average heart rate increased during the
procedure and was significantly higher compared to the initial
value at the end of the operation. (P<0.001). The measurements
after 4 and 8 hours were also significantly higher than before
the operation. To test the statistical significance, a Wilcoxen test
was carried out for connected samples. The average respiratory
rate was significantly increased at 18.7/min four hours after
the procedure. In the further course the breathing frequency
normalized. All patients appeared to be respiratory stable during
treatment. No patient showed dyspnea or reduced oxygen
saturation. An ANOVA with repeated measurements was carried
out. There were no changes in oxygen saturation over time.
None of the ECG examinations showed any abnormalities. The
measured troponinT levels at the end of the operation and after 20
hours showed no increase in any patient (Data not shown). N=27.
Body Weight
The average body weight immediately after the operation
was significantly higher at 95.7kg than before the operation
(P<0.001). The body weight decreased continuously over the
next 44 hours and after 44 hours the body weight was still 1.92 kg
above the starting point.
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Eyelid Edema
Minor eyelid edema was found in two patients after 20 hours.
The next time the patient was examined, the eyelid edema was
no longer visible after 28 hours.
Drinking Amount
The patients drank 2.9 liters of water within the first 20 hours
postoperatively. In the following 24 hours it was only 2.38 liters.
This results in a total liquid supply of 5.35 liters.
Diameter Vena Cava Inferior
The diameter of the inferior vena cava was measured in the
course of the ultrasound examinations. No difference was found
in the filling state and diameter of the vena cava inferior.
Side Effects
Overall, mild side effects of the treatment were recorded in the
postoperative visits in 12 out of 27 patients. Nine patients said
they had a short episode with poor circulation. Five patients
showed up with a reddened and overheated skin color in the
course of a mild SIRS during the visit.

DISCUSSION
Although the amount of lidocaine administered with tumescent
anesthesia is many times higher than the maximum dose
recommended under local anesthesia, tumescent anesthesia
has proven to be a very safe anesthetic procedure.29,30 A major
factor in the slow absorption of lidocaine is reduced blood flow
in the operating area.31 Another factor that is important for the
absorption of lidocaine is the lipophilicity of the substance.
Adipose tissue has a very high binding capacity for lidocaine
and only releases the bound active ingredient slowly. One gram
of fat can bind up to one milligram of lidocaine.32 Several authors
suspect that the high lidocaine binding capacity of the adipose
tissue is largely responsible for the slow absorption of the
lidocaine in the vascular system. If there is no firmness with TLA
solution (watermelon consistence or state of tumescence) we
have to assume a situation of intramuscular and subcutaneous
injection with a high end of 7 mg/kg lidocaine.33 In contrast to
conventional local anesthesia, the drugs are used very diluted in
tumescent anesthesia. While high peak levels can be observed
quickly after intravenous or intramuscular administration
of lidocaine, the absorption of lidocaine after subcutaneous
administration is slow at a constant rate and regardless of the
amount of lidocaine remaining in the adipose tissue.34 Klein
compares the pharmacokinetics of lidocaine in tumescent
anesthesia with the slow absorption of a substance from a depot
injection or a drug with a sustained release effect or a continuous
12–16 hour intravenous infusion.25 Previously published data on
the pharmacology of tumescent anesthesia come mainly from
studies with small amounts of tumescent solution administered,
high lidocaine concentration of the tumescent solution of 500–
1500 mg/l and small liposuction with aspirate amounts of less
than three liters. With 11.4l, the amount of tumescent solution
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applied in this study is higher than in comparative studies.
This can be explained by the full tumescent technique, in which
tumescent liquid is introduced until the tissue has a firm turgor.
Due to the laxity of the skin, patients with lipedema, especially
after weight loss, need significantly more fluid until the tissue
is full, this happens mostly in lipedema patients after bariatric
surgery. However, infiltration of high levels of tumescent fluid
with dissolved lidocaine could increase the risk of lidocaineassociated toxicity. To reduce this risk, we reduced the lidocaine
concentration of the tumescent solution to 233 mg/l in this study
and since 2016 routinely. In the event of pain during suction, a
solution with 400 mg/l was added for the subsequent infiltration.
The use of a TLA with 0.0233 lidocaine enables a larger volume
liposuction, especially since a toxic lidocaine level is reached
much later than with the originally 0.04 concentration. The
recommendations regarding a safe amount of lidocaine to be
administered vary widely. By Ostad et al a total of up to 76 mg
lidocaine per kg body weight was administered without any
signs of toxicity.35 Many authors consider a lidocaine dose of up
to 55 mg/kg body weight to be safe, while other investigators
consider this amount to be risky and recommend lower limit
values.13,36 In a recent pharmacological study by Klein et al,
lidocaine plasma levels were examined at different lidocaine
doses. As a result, he finds that a lidocaine amount of 55 mg/
kg body weight is probably safe in most cases, but a maximum
dosage of 45 mg/kg body weight is recommended due to the low
safety reserve.25 With an infiltration of 34.23 mg/kg body weight
lidocaine, the present study showed a maximum lidocaine
concentration in plasma with an average of 1.58 µg/ml, which
was measured after an average of 11.8 hours. Klein was able
to observe average lidocaine levels after 12 to 14 hours using
tumescent anesthesia with a lidocaine concentration of 1000
mg/l and a dosage of 34 mg/kg body weight.20 In a similar study
involving twelve patients, peak lidocaine levels between 0.6 and
3.6 µg/ml were measured six to twelve hours after the end of
the infiltration.37 In both studies, however, only small amounts
of tumescent solution were applied. The lidocaine concentration
in the tumescent solution and the chosen anesthesia procedure
could also be influencing factors on the absorption of lidocaine.
There is evidence that a low-concentration lidocaine solution
causes delayed absorption of the lidocaine. Burk et al, who used
a similarly low lidocaine concentration in the tumescent solution
(250 mg/l) in the course of several interventions, found the
maximum peak plasma levels of lidocaine after 12 hours with 21
mg/kg body weight in an administered lidocaine dose between
0.6 and 1.6 µg/ml.38 Kenkel et al also administered a lidocaine
dose of 21 mg/kg body weight with a lidocaine concentration of
300 mg/l. They found 88 average peak values of 1.8 µg/ml, which
were measured after 12.8 hours.39 Despite a significantly higher
lidocaine dose of 34 mg/kg, the mean maximum lidocaine
concentration of 1.58 µg/ml is lower in this study than in Kenkel
et al In the previously mentioned studies, the intervention in
general anesthesia and "superwet" technique is carried out
with the infiltration of small amounts of liquid. Kenkel with 4.7

Do Not Copy
Penalties Apply

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

333
Journal of Drugs in Dermatology
March 2021 • Volume 20 • Issue 3

liters uses significantly less tumescent fluid than in this study
(11.4 liters). Klein describes that the absorption of lidocaine
is additionally reduced in the tumescent technique because
the high tissue pressure further reduces the blood circulation
and the diffusion of the lidocaine into the vascular system is
made more difficult due to the high fluid content.27 Therefore,
although the average lidocaine concentrations measured in
both comparative studies are well below the pre-toxic limit of 3
µg/ml, the use of the tumescent technique may increase safety.
Although the administration of low-concentration tumescent
solutions should delay the absorption of lidocaine into the
vascular system, the maximum lidocaine levels are found very
early in 35% of our patients. In 8 out of 27 patients the lidocaine
peak levels cannot be measured after 8 to 16 hours, as is typical
for tumescent anesthesia, but within the first four hours. After
the rapid rise within the first four hours, this study shows almost
a plateau until the levels begin to fall again after 16 hours. Oba et
al found a maximum plasma level after only three hours when
examining five patients using a tumescent solution with 250 mg/l
lidocaine and a lidocaine dose of 28 mg/kg body weight.39 The
results of this study confirm the safety of tumescent anesthesia
in patients with lipedema. By using a tumescent solution of 233
mg lidocaine per liter, despite the administration of 11.4 liters of
tumescent liquid, the safe total dose of 35 mg/kg lidocaine is not
exceeded. Although the total amount of epinephrine supplied
was significantly reduced by using a tumescent solution with
0.7 mg epinephrine per liter, the measured epinephrine levels in
the blood showed no significant differences from a comparison
group with a tumescent solution with 1 mg epinephrine per
liter. The infiltration of large amounts of tumescent fluid is well
tolerated hemodynamically without signs of hypervolemia.
Postoperatively, the patients have good physical exercise
capacity at all times. We not only analyzed the serum levels per
kg body weight, but also per kg total fat. This course is relatively
parallel in the rather heavier patients. However, slim patients
with lipedema with a total fat of approx. 10 kg, one has to be
careful not to remove too much fat, especially since the storage
capacity of the lidocaine is lost to the fat and the patients can
develop circulatory problems and toxicity. In patients with a BMI
over 30, 15–20% of the total fat can be removed in one session.
With lipedema where approximately 1.5–2 liters of tumescent
solution per liter fat extracted can be infiltrated.13
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by fluid. The administration of a 0.0233% lidocaine dose
is sufficient for anesthesia, but the requirement is that the
subcutaneous fat tissue has a watermelon-like consistency full tumescence.13 The use of sedoanalgesia with short-acting
drugs (midazolam, propofol, remifentanil) administered by a
specialist in anesthesia and intensive care medicine during the
procedure, also makes things easier for the patient. Follow-up
care and patient clearance should be carried out by the same
specialist. Between the individual procedures, there should be
a break of at least 4 weeks. The arms should be performed in
a separate procedure, especially since the increased resorption
in the axillary area cannot be excluded. For patients over the
age of 60, the pharmacological limits should be reduced by
30%. By the end of our study (January 2018) we had treated 580
patients with lipedema in an average of 3 sessions. Based on
our results and the measures that followed, we have seen no
more complications or postoperative inpatient stays in around
400 patients over the past 3 years.
In this study it was shown for the first time that if the general
guidelines for liposuction are adhered to, large interventions
can also be carried out safely in ambulatory lipedema patients.
This study thus contributes to strengthening the evidence on
the safety of liposuction in tumescent anesthesia in lipedema
patients.
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INTRODUCTION

L

ichen amyloidosis is characterized by “rippled”,
brown, extremely pruritic plaques, typically on the
lower extremities, that is often refractory to medical
intervention. Here, a case of lichen amyloidosis successfully
treated with a fixed combination of halobetasol-propionate
0.1% and tazarotene 0.45% lotion is presented.
A 53-year-old male with a relevant medical history for eczema
presented with a pruritic rash on his left shin for several
years recalcitrant to several topical corticosteroids including
triamcinolone, clobetasol, and halcinonide ointments.
On physical exam, there was an ill-defined, dark brown, plaque
composed of firm scaly papules on his left pretibial area (Figure 1).

A 3 mm punch biopsy from the affected area revealed
hyperkeratosis, epidermal acanthosis, and amyloid deposits at
the epidermal-dermal junction identified with Congo red stain,
all consistent with lichen amyloidosis. Given the ineffectiveness
of past topical corticosteroids, and the patient’s inability to
undergo UVB therapy due to the COVID-19 pandemic, the
patient was prescribed a fixed combination of halobetasoltazerotene lotion. Within 2 weeks of use, the patient reported
substantial improvement, and returned approximately 2 months
after initiating therapy. A 3 mm punch biopsy from the affected
area revealed hyperkeratosis, epidermal acanthosis (Figure 2 A
and B), and amyloid deposits at the epidermal-dermal junction
identied with Congo red stain (Figure 2C).
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Lichen amyloidosis, a form of localized cutaneous amyloidosis,
FIGURE 1. (A) Eroded pink to brown papules coalescing Penalties
into a plaque
isApply
caused by keratinocyte derived amyloid deposition in the
on the left pretibial area. (B) Faint macular hyperpigmentation on the
left pretibial area six months following initial presentation
(A)

(B)

superficial dermis. An uncontrolled inflammatory response likely
plays a role in the pathogenesis of this disorder. Sweat gland
dysfunction may lead to leakage of sweat into the epidermal/
dermal junction, which triggers inflammation, causing
keratinocyte apoptosis, and amyloid formation.1 Alternative
theories suggest that cytokeratin, released from apoptotic
basal keratinocytes, are phagocytized by macrophages leading
to amyloid formation.2 Given the role of immunoregulatory
proteins in macrophage recruitment and migration, suppression
of such proteins with topical corticosteroids could consequently
decrease amyloid formation.

FIGURE 2. Lichen Amyloidosis. (A and B) Histopathology demonstrated marked hyperkeratosis, epidermal acanthosis, a superficial lymphocytic
dermal infiltrate and pink amorphous globules in the superficial dermis (H&E, original magnification A. x 20 and B. x 100). (C) Amyloid deposits were
confirmed with Congo red staining (original magnification x 20)
(A)

(B)

(C)
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In considering retinoids in this setting, their role in the
management of hyperkeratotic and hyperproliferative
disorders has been well recorded. Furthermore, retinoids’ antiinflammatory potential could help augment the effect of topical
corticosteroids. Retinoids may reduce inflammation through
the inhibition of immunoregulatory transcription factors,
proinflammatory cytokines, and leukocyte recruitment.3 An
improved anti-inflammatory response could reduce keratinocyte
apoptosis and amyloid formation.
Currently, limited evidence exists supporting a definitive
regimen in the management of lichen amyloidosis. Randomized
controlled trials are needed to identify the appropriate treatment
approach.4 The case presented suggests that a fixed combination
of halobetasol-tazerotene therapy could be an effective off-label
treatment in the management of lichen amyloidosis, as well
as be an acceptable candidate for future trials. The synergistic
effects of a topical corticosteroid and a topical retinoid reduce
inflammation, and thus, decrease amyloid production.
Furthermore, the addition of a retinoid reduces hyperkeratosis
and epidermal acanthosis. Future well-controlled clinical studies
would be needed to fully appreciate the potential.
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INTRODUCTION

F

acial fillers are an increasingly popular cosmetic
procedure used for facial rejuvenation. Regardless of
the experience and skill level of the injector, fillers can
inadvertently occlude vessels leading to blockage of cutaneous
blood supply, ischemic skin necrosis and rarely cerebrovascular
strokes and blindness. Injectors should recognize early signs of
occlusion and be prepared with knowledge and tools needed
to intervene. There are variable treatment protocols currently
for occlusion with few case reports documenting efficacy.
We present a case of infraorbital arterial occlusion that was
swiftly diagnosed and treated with the new high-dose pulse
hyaluronidase (HYAL) protocol leading to complete resolution
of the occlusion and review of the literature of high-dose pulse
HYAL treatment protocol.

CASE

the area of involvement, 750 U of HYAL were injected into the
involved and adjacent areas. Patient was also given 650 mg
of aspirin. Reperfusion was repeatedly assessed via capillary
refill test, degree of blanching, and symptomatic feedback
from the patient. After 30 minutes, blanching had improved
significantly, and patient reported decreased pain. However,
residual mottling, though decreased from prior, was still noted
to be present. Thus, four additional injections of 250 U of HYAL
were made 30 to 60 minutes apart over the next 120 minutes.
60 minutes later, the patient was observed to have continued
persistence of good capillary refill (Figure 1). The patient was
observed for a total of 4 hours and a total of 1750 U HYAL was
given while warm compresses were applied for 10–15 minutes
each time.The patient was discharged on 325 mg aspirin daily for
7 days. She was seen daily and was noted to have ecchymosis
in the area (Figure 2). This gradually resolved leaving no postprocedure scarring, post-inflammatory hyperpigmentation, or
skin changes after 2 weeks (Figure 3).
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A 29-year-old woman presented to a dermatology clinic for
soft tissue augmentation of nasolabial folds, cheeks and tear
troughs with a hyaluronic acid (HA) based filler, Restylane-L®.
An experienced injector performed an injection in the right
tear trough using 1.5-inch 27 G TSK cannula. Aspiration was
performed for 5 seconds without any flashback. Transient
blanching was noticed in the right infraorbital area by the
injector immediately following the injection of 0.2 cc. Capillary
refill was tested and noted to be delayed. Shortly after, mottling
was noted in the infraorbital region extending to the nasolabial
fold. Within 5 minutes, the injector initiated the “high-dosed
hyaluronidase protocol” to dissolve the HA filler. Based on

FIGURE 1. Immediately after last injection of hyaluronidase showing
reperfusion of area and early bruising.

FIGURE 2. 24 hours post filler and hyaluronidase, with visible
ecchymosis at injection site.

FIGURE 3. 14 days post filler and hyaluronidase injection, showing
complete healing without scarring.
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DISCUSSION
The patient’s skin findings during filler injection were consistent
with infra-orbital arterial occlusion. Our report of high dose
HYAL administered hourly provided remarkable improvement.
HA fillers, lauded for their safety and relative longevity, also have
the advantage of reversibility with HYAL, a naturally occurring
enzyme that degrades the product. Thus, HYAL is an essential
component of the aesthetic dermatologist’s arsenal, aiding in
the management and correction of intravascular HA-filler related
cutaneous complications.1 HYAL is typically injected directly into
the affected site of the previously injected HA, followed usually
by massage to facilitate further hydrolysis.1
The high dose pulse HYAL injection protocol, described by
DeLorenzi, is based on the principle that arteries obstructed
with HA filler need to be flooded with sufficiently high
concentration of HYAL for a long enough time to dissolve
the filler and relieve the obstruction of HA.2 This flooding, the
author suggests, is necessary because partial or inadequate
hydrolysis of the occlusion may cause smaller breakdown
products to travel downstream and cause further obstruction.2
Prior to this regimen, earlier treatment protocols included lower
doses of HYAL, aspirin, topical nitroglycerin, warm compresses,
and hyperbaric oxygen. The recommended dosage of HYAL
increases in a stepwise fashion as the number of anatomical
areas involved increases which is estimated by clinical signs
of ischemic damage such as pain, poor capillary refill, and
livedo reticularis.2 Repeated doses on an hourly basis are
recommended because HYAL is being continuously removed
from the bloodstream via dilution, diffusion, and degradation,
and thus, needs to be replenished regularly. Success is reported
to be common when treatment is completed within 72 hours of
onset of ischemia.2

N. Ugonabo, M. Kanchanapoomi

published reports, use of cannulas 25 G or larger in size may
be prudent. In addition, aspiration does not guarantee a “safe”
injection and injector knowledge of facial anatomy is critical
not only while injecting but demarcating the area of vascular
involvement in the case of occlusion. Familiarity with clinical
signs of vascular obstruction is key as well as being equipped
in the office to respond quickly. Anesthetics included in the filler
can mask pain until metabolized, underscoring the need to be
vigilant for other often more subtle signs.2
Vascular compromise due to filler injections, while uncommon,
will likely increase as the popularity of filler treatments
increases. Despite this, there is a paucity of literature on the
successful treatment of such vascular compromise. Therefore,
this case demonstrates the efficacy of high dose pulsed HYAL
for the treatment of vascular compromise during injection with
HA filler.
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Few published reports have described similar methods to
treat suspected occlusion with success. Loh et al reported the
treatment of a right infraorbital arterial occlusion with three
1000-unit pulses of high-dose pulsed HYAL, administered
hourly.3 Chauhan et al also treated the right infraorbital artery
vascular territory with 3 dosed pulse of 500 units after the
patient presented 48 hours post-injection with complaints of
pulsating pain in the right infraorbital and nasolabial area.4 This
delayed presentation was also treated with an additional 500
units the following day.
The use of cannulas for filler injection is thought to be ‘safer’
than needles due to its blunt edge and the increased force
required for intra-arterial penetration, thereby theoretically
reducing the risk of vascular occlusion. However, one cadaveric
study demonstrated that the 27 G cannula was no safer than
a 27 G needle.5 In our case, a 27 G cannula was used by the
injector prior to the occlusion. Thus, based on data from other
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INTRODUCTION

D

uring focused, new-patient dermatology encounters,
examination of the oral mucosa is often deferred,
leading to missed diagnoses that patients may not
be aware of. This is especially valid during an encounter with a
non-English-speaking patient as they cannot effectively convey
their concerns. This obstacle, in addition to major depression,
which is frequently encountered in outpatient dermatology,
together confer a challenging patient encounter that may render
a poor quality of life for the afflicted patient. Vulnerable ethnic
patient populations require special attention, provider cultural
competency, and a thorough review of their history with the
assistance of a certified foreign language interpreter. Herein,
we present the case of a middle-aged Bengali female whose
chief complaint of periorificial hypopigmentation led to an oral
cavity examination, revealing unique findings.

CASE REPORT

FIGURE 1. Ill-defined, slate-gray pigmented macules and patches on
the dorsal tongue.Figure 1: Ill-defined, slate-gray pigmented macules and patches on the dorsal tongue.
Figure 1: Ill-defined, slate-gray pigmented macules and patches on the dorsal tongue.
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A 43-year-old South Asian, Bengali-only-speaking female
with a past medical history of major depressive disorder and
schizophrenia, well-controlled with compliant use of risperidone
for 20 years and amitriptyline for 12 years, presented to the
dermatology clinic with a chief complaint of periorificial
hypopigmentation of six months’ duration. She reported using
a peroxide-containing toothpaste twice daily and a moisturizing
SPF 15 facial cream, and always dressing modestly with
long-sleeved clothing and a religious veil. She denied use of
tobacco, alcohol, illicit drugs, chewing betel quid, paan, or other
exotic plants, or having amalgam dental fillings. On physical
examination, a continuous, periorificial, mildly hypopigmented
patch surrounding the vermilion border of the upper and lower
cutaneous lips was noted in the patient with Fitzpatrick skin type
(FST) IV. On examination of the oral cavity, slate-gray pigmented,
ill-defined macules and patches were noted on the superior
and inferior mucosal lips, buccal mucosae, hard palate, soft
palate, and dorsal tongue without secondary changes, which
were all unnoticed by the patient (Figures 1 and 2). The main
differential diagnoses at this point included black hairy tongue,
mucosal melanosis as an ethnic variant of normal physiologic
pigmentation, drug-induced dyspigmentation, and, less likely,
an underlying endocrinopathy. A biopsy was deemed the best
next step in management.

Figure 3: Fontana-Masson stain highlighting melanin in basal keratinocytes and pigment in the superficial dermis (10x).

FIGURE 3. Fontana-Masson stain highlighting melanin in basal
3: Fontana-Masson stain highlighting melanin in basal keratinocytes and pigment in the superficial dermis (10x).
keratinocytes andFigure
pigment
in the superficial dermis (10x).
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Figure 4: Fontana-Masson stain highlighting free granules of melanin in the dermis as well as a few melanophages without a
melanocytic proliferation (20x).

FIGURE 4. Fontana-Masson stain highlighting free granules of melanin
in the dermis as well as a few melanophages without a melanocytic
proliferation (20x).
Figure 4: Fontana-Masson stain highlighting free granules of melanin in the dermis as well as a few melanophages without a
melanocytic proliferation (20x).
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Upon tangential shave biopsy of the inferior mucosal lip,
dermatopathology results were obtained. A hematoxylin and
eosin (H&E) stain illustrated squamous mucosal epithelium with
prominent melanin in the basal layer. A Fontana-Masson stain
highlighted melanin in basal keratinocytes, and free melanin
granules, as well as a few melanophages in the superficial
dermis without a melanocytic proliferation (Figures 3 and 4).
A Perl’s stain for iron was negative. With this information, the
main differential diagnoses were revisited.

DISCUSSION
Though these dermatopathology findings may have some
overlapping features observed in post-inflammatory pigmentary
alterations and mucosal melanosis, the presence of free
melanin granules in the superficial dermis not associated with
histiocytes, and the lack of a melanocytic proliferation, supported
amitriptyline-induced pigmentation, and undermined the other
leading differential diagnoses. The multifocal distribution of
the non-contiguous oral mucosal dyspigmentation on physical
examination and negative social history dismissed black hairy
tongue and smoker’s melanosis, respectively, as the former,
is limited to findings on the anterior two-thirds of the dorsal
tongue, and the latter primarily affects the anterior maxillary
and mandibular gingivae with infrequent involvement of
other oral mucosal sites.1 Hyperpigmentation secondary to
endocrinopathies was excluded due to an otherwise normal
endocrine history and prior laboratory results on chart review.
Altogether, the clinicopathologic correlation and a thorough
review of the patient’s medications supported a diagnosis
of drug-induced multifocal oral mucosal dyspigmentation
associated with amitriptyline.

A. Kazemi, K. Shulman, M. Russo

patient’s physical exam, making the oral mucosal findings
particularly unique.
Selective serotonin reuptake inhibitors (SSRIs) have become
the first-line therapy in the outpatient management of MDD,
generally replacing TCAs2 for many decades largely due to their
enhanced safety profile. To date, over 13 cases of imipramineinduced and three cases of amitriptyline-induced cutaneous
hyperpigmentation have been reported,4,5,7 with the onset of
dyspigmentation often occurring many years after initiation
of the TCA.7 Although amitriptyline8 and olanzapine9 have
been reported in the literature to cause black hairy tongue,
amitriptyline has not yet been reported to cause multifocal oral
mucosal dyspigmentation.
Discontinuation of the offending drug does not lead to
resolution of the dyspigmentation, but rather prevents further
worsening.4,5,7 In the setting of having achieved stability of
the patient’s MDD, it was unfavorable to stop amitriptyline, so
reassurance was provided and the patient remained unbothered
by the oral lesions. Finally, the patient’s chief complaint of
periorificial hypopigmentation was attributed to her peroxidecontaining toothpaste and reassurance was also provided for
this finding.
Establishing

rapport

and

trust

with

vulnerable

patient

Do Not populations,
Copy such as skin of color (SOC) minorities or those
who do not speak English as their first language, is of critical
Penaltiesimportance
Applyin the dermatology clinic. This was achieved with

Major depressive disorder (MDD) is proposed by the World
Health Organization (WHO) to be a prominent cause for loss
of disability-adjusted life years,2 and is frequently encountered
in a dermatology practice3 among other psychiatric disorders
either as a primary disease process or secondarily as a result
of a cutaneous dermatosis. Common tricyclic antidepressants
(TCAs) include amitriptyline and imipramine. Whereas
amitriptyline induces hyperpigmentation via increased melanin
deposition in the basal layer and free melanin granules in the
dermis,4 imipramine causes golden-brown globular dermal
deposits.4 Both drugs stain positive with a Fontana-Masson
stain and negative with a Perl’s stain,4 as observed in this case
with amitriptyline. Amitriptyline is metabolized by the CYP2C19
hepatic system to its active metabolite nortriptyline, which is
also a TCA nearly twice as potent as other TCAs.5 Amitriptyline
and nortriptyline may be stimulated even after one exposure to
ultraviolet radiation (UVR) or visible light to activate tyrosinase,
thereby increasing melanin6 and capturing amitriptyline free
radicals.6 The amitriptyline-induced free melanin particles are
known to cause a clinically blue or slate-gray hyperpigmentation
on sun-exposed skin,7 which was distinctively absent on this

consistent use of a certified language interpreter and personal
cultural competency. The common cultural practice of chewing
betel quid or paan among South Asian populations, which can
lead to gum disease and cutaneous irritant contact dermatitis10
with subsequent post-inflammatory hyperpigmentation, served
as a significant topic of discussion during the office visit.
This culturally relevant knowledge and questioning enriched
the patient encounters, allowing the patient to build trust
with her provider, and aided in arriving at the best diagnosis.
Dermatologists must always strive to provide well-rounded,
culturally sensitive, high-quality care to all SOC patients, and
especially those with an established, concomitant mental illness.
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ABSTRACT
The risk of post-inflammatory hyperpigmentation (PIH) in patients undergoing dermatologic procedures is well known. It is especially
common after laser procedures and chemical peels but can be seen with any procedure. PIH is also a sequela of acne, burns, and other
trauma. High-risk patients are thought to have excessive production and abnormal distribution of melanin within the skin that triggers
PIH, but the exact pathophysiology is unknown.1 We define high-risk patients as Fitzpatrick skin types 3–5, those with existing PIH, or
a history of PIH.1,2
Tranexamic acid (TXA) is an antifibrinolytic medication prescribed to treat bleeding and is also used off-label to treat melasma. TXA is
contraindicated in patients with hypercoagulable conditions, renal impairment, vision impairment disorders, pregnancy, breast-feeding,
or on hormone therapies.3,4,5
From 2015–2020, we have used TXA off-label to successfully treat and/or prevent PIH in approximately 82 high-risk patients after
injuries or prior to procedures that disrupt the epidermis. We also have used TXA to prevent PIH after acute injuries such as irritant
dermatitis, thermal burns, and abrasions. We now consider TXA treatment for all at risk patients prophylactically before undergoing
microneedling, cryotherapy, cryolipolysis, chemical peels, and laser treatments.
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CASE 1

A 38-year-old woman with Fitzpatrick skin type 3 complained of
a burning 20 minutes after the application of topical anesthetic
cream: benzocaine 20%, lidocaine 8%, and tetracaine 4% (BTL
cream, Sincerus Pharmaceuticals, Pompano Beach, FL). Removal
of BTL cream showed evidence of significant inflammation
(Figure 1). Past medical history was significant for severe PIH in
the same location after irritation from a chemical peel.

FIGURE 1. Irritation after removal of anesthetic cream in Case 1.

The patient had no contraindications for oral TXA. Given the
high concern for PIH, she was prescribed TXA 650 mg daily and
clobetasol 0.05% cream twice daily. The clobetasol cream was
discontinued after one week and TXA was discontinued after
eight weeks. Sixteen weeks later, she presented with normalappearing skin. Her previous similar episode of PIH had been
treated with clobetasol 0.05% cream for 2 weeks followed by
hydroquinone 4% and monthly light chemical peels, leading to
resolution only after six months. We believe the addition of TXA
was responsible for her quick recovery without PIH, and without
multiple chemical peels or prolonged use of hydroquinone
(Figure 2).

CASE 2

FIGURE 2. Eight weeks after injury in Case 1.

A 20-year-old woman with Fitzpatrick skin type 4, presented
with acne, acne excorie, and PIH (Figure 3, left side). She was
treated with topicals (sunscreen and tretinoin 0.05%) and daily
spironolactone 100 mg. A series of light chemical peels was
planned. She was prophylactically prescribed oral TXA 650 mg
daily for her ongoing excoriation and concern that the peels
would exacerbate her current PIH. Over a period of 2.5 years,
she completed nine exfoliative chemical peels (Vitalize peels,
Allergan, Irvine, CA) without any complications (Figure 3, right
side). She did not develop any new PIH during this time despite
continued excoriation.
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treatment.4 The third study found a single dose of intradermal
TXA injection (50 mg/mL) was mildly successful in reducing PIH
after SL removal with a Q-switched 532-nm Nd:YAG laser when
compared with placebo (0.9% normal saline) injection.5
We use oral TXA at a dose of 650 mg daily until the injury is
fully healed and no PIH is present. This time period ranges from
2 weeks to several years in the case of ongoing treatment. We
counsel patients to stop treatment for 48 hours prior to periods
of immobility such as air or car flights over 4 hours and to avoid
dehydration.

FIGURE 3. Before and after treatments in Case 2.

DISCUSSION
Skin dyschromias such as melasma, lentigos, and PIH are
dermatologic conditions that can have significant negative
impacts on the quality of life of affected patients.1,2 Ironically,
many of the procedures that treat pigment disorders can also
cause irritation with the subsequent worsening or development
of PIH. Prophylactic use of sunscreens, topical corticosteroids,
and topical depigmenting agents have been used in an attempt
to prevent and treat PIH with varying success.2 PIH with or
without treatment can take many months or even years to fully
resolve. We believe this is because established topical treatments
cannot be used after injury until the skin has re-epithelialized
and the pathogenesis of hyperpigmentation has already been
set in motion. TXA can be administered orally immediately after
injury. Once the skin is healed, all patients are also counseled
to use sun protection and established topical treatments2
may be used in combination with TXA. The exact mechanism
of TXA in reducing melanogenesis is unknown. It blocks
melanocyte and keratinocyte interactions by inhibiting plasmin
and mimicking lysine to prevent plasminogen from binding
to keratinocytes. This decreases the inflammatory arachidonic
acid and prostaglandins that stimulate melanocytes.5,6,7 TXA is
structurally similar to tyrosinase and may work by competitively
antagonizing the enzyme.7 TXA inhibits ultraviolet induced
plasmin activity and reduces ultraviolet melanogenesis.3,7,8 TXA
has been shown to inhibit melanogenesis through activating
autophagy in cultured melanoma cells.8 Kim et al showed TXA
treated melanocytes exhibited decreased melanin content and
tyrosinase activity in lasered cells, adding to the rationale for
using TXA to prevent or treat PIH after procedures.9

A recent extensive review and meta-analysis of nonsurgical
patients treated with TXA without known hypercoagulability
or risk factors for hypercoagulability such as drug interactions,
active bleeding, cancer, past blood clots, or hormone therapy
showed no increased risk of venous or arterial blood clots.10
A randomized, controlled study of acuteTXA treatment to prevent
and treat PIH would be extremely difficult to undertake given
the individual variation of its expression, even within the same
individual with the same type of injury. Until alternative studies
can be completed, adding oral TXA to one's armamentarium in
the setting of acute skin injury to prevent PIH in at-risk patients
is safe and appears effective.
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ABSTRACT
Topical imiquimod 5% cream has been investigated as off-label primary or adjuvant treatment for melanoma in situ, lentigo maligna
type (LM). Herein, we present the largest known case series of lentigo maligna treated with topical imiquimod, with up to 17 years of
follow-up, and include a recurrence-free survival analysis. In this case series, 103 lesions were retrospectively evaluated for treatment
response and recurrence following a course of topical imiquimod with or without tazarotene gel 0.1% pretreatment between January
1, 2002 and March 31, 2019, and prospectively followed through November 15, 2019. Over median follow-up of 5.1 years (mean = 6.2
years, S = 5.2 years, range, 0.08–17.1 years), including 29.1% LM with >10 years follow-up, we observed a response rate of 97.1%
(100/103), with 8 local recurrences (8/100, 8.0%) developing at mean 2.9 years (SD: 2.7 years). Local recurrence was significantly
associated with a history of failed excision (P= 0.001), <60 applications of imiquimod (P= 0.04) and partial clinical clearance (P= 0.0003).
Recurrence-free survival analysis demonstrated significant risk-stratification for low and high-risk groups (P= 0.0001). Long term risk
for recurrence showed significant differences among low- and high-risk cases, with low-risk cases demonstrating favorable long-term
outcomes, comparable to conventional and staged surgery. Our observed low recurrence in a large case series with long-term followup suggests the efficacy of topical 5% imiquimod for LM and emphasizes the need for randomized control trials comparing imiquimod
with, or as an adjunct to, surgical treatment.
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INTRODUCTION

T

opical imiquimod 5% cream has been investigated as
off-label primary or adjuvant treatment for melanoma
in situ, lentigo maligna (LM) type, although long-term
follow-up data are lacking.1 Herein, we present a novel survival
analysis based on a case series of 103 LM type (n = 81) or atypical
intradermal melanocytic proliferation lesions (consistent with
early/evolving LM) (n = 22), who were treated with topical
imiquimod and followed up to 17 years thereafter. We report
recurrence free survival (RFS) following primary (nonsurgical)
or adjuvant treatment (after excision with narrow histologic
margins [<1 mm] or histologically positive margins without
visible pigmentation) between January 1, 2002 and March 31,
2019 and followed through November 15, 2019.
Treatment protocol was based on evolving best practices;
patients were offered surgical resection as first-line therapy or
off-label topical imiquimod 5% cream as second-line therapy.
Patients were instructed to apply imiquimod five times weekly
(weekdays) for 12 weeks with or without pre-treatment using
two weeks of daily tazarotene 0.1% gel in order to elicit an

appropriate inflammatory response, including erythema and
scale.
There were 51 females and 52 males, with average age of 69.9
years (S = 10.4 years, range, 38–92 years). Additional case
information is available in Table 1. Primary treatment occurred
in 71 cases (68.9%) while 32 cases (31.3%) used imiquimod for
adjuvant therapy after surgical resection with margins positive
or narrowly excised for LM. Median follow-up was 5.1 years
(mean = 6.2 years, S = 5.2 years, range, 0.08–17.1 years); 47
cases (45.6%) had >5 years follow-up, and 30 (29.1%) had >10
years. Lesions were assessed histologically, with post-treatment
biopsy one month after completion of treatment when possible
(64% of cases), and clinically, including Wood’s lamp for residual
pigmentation. Suspected recurrences were re-biopsied at the
time of clinical suspicion.
The survival analysis assigned one point each to eight risk
factors; age >65 years old, history of invasive melanoma at site
of treatment, previous failed excision, no pre-treatment with
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Figure/Table Legend:
TABLE
1. Study Characteristics and Risk Factors. (USE BELOW AS GRAPHIC)
Table 1:
Study Characteristics and Risk Factors

All Cases
Cases(n =
All
(n
=
103)*103)*

Gender, No. (%)
Male
Female
Age, y, mean (SD, range)
Greatest dimension of clinical lesion,
cm, mean (SD, range)
Pathologic diagnosis, No. (%)
Atypical intradermal melanocytic
proliferation concerning for LM
Melanoma in Situ, Lentigo Maligna
Breslow depth in invasive cases, mm,
mean (SD, range)
Body Site, No. (%)
Head/Neck
Torso
Extremities
Use of imiquimod, No. (%)
Primary
Adjuvant - excision
Risk Factors for recurrence:
Age >65
Invasive component prior to excision
History of Failed Excsion(s)
Total applications <60
# applications <5/week
<12 weeks of imiquimod
No tazarotene
Partial clinical clearance
Partial histological clearance ***

Disease-free
RecurrenceCases
Cases p-value
p-value
Disease
Free Cases Recurrence
(n == 92)
92)
(n
=
8)
**
(n = 8)
**

52 (50.5%)
49 (53.2%)
51 (49.5%)
43 (46.7%)
69.9 (10.4, 38 - 92) 69.8 (10.4, 38 - 88)

3 (37.5%)
5 (62.5%)
72.5 (12.5, 48-92)

1.3 (1.9, 0.2 - 12.0) 1.6 (1.6, 0.2 - 10.0)

2.8 (4.1, 0.4 - 12.0) 0.132

22 (21.4%)
81 (78.4%)

20 (21.7%)
72 (78.3%)

1 (12.5%)
7 (87.5%)

1.0 (1.0, 0.2 - 3.1)

1.0 (1.0, 0.2 - 3.1)

95 (92.2%)
4 (3.9%)
4 (3.9%)

84 (91.3%)
4 (4.3%)
4 (4.3%)

8 (100%)
0 (0%)
0 (0%)

0.384
0.549
0.549

71 (68.9%)
32 (31.1%)

62 (67.4%)
30 (32.6%)

7 (87.5%)
1 (12.5%)

0.238
0.238

9 (9.8%)
5 (5.4%)
46 (50.0%)
29 (31.5%)
28 (30.4%)
30 (32.6%)
5 (5.4%)
4 (4.3%)

7 (87.5%)
2 (25%)
3 (37.5%)
7 (87.5%)
5 (62.5%)
3 (37.5%)
4 (50.0%)
3 (37.5%)
0 (0%)
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73 (70.9%)
66 (71.7%)

11 (10.7%)
8 (7.8%)
53 (51.5%)
34 (33.0%)
31 (30.0%)
34 (33.0%)
8 (7.8%)
4 (3.9%)

0.390
0.390
0.481

0.535
0.535

NA

0.337
0.187
0.001
0.041
0.077
0.682
0.317
<0.001
0.465

Table 1 Legend: *There were three non-responders who were excluded from the survival analysis, 92 disease**free cases, and eight
There were three
were excluded from the survival analysis, 92***
disease-free cases, and eight recurrences. P-values compare the
** non-responders who
*** the disease-free cases and recurrences.
P-values
compare
Histological
clearance
included in the model
recurrences.
Histological clearance was not included in the model
due to missing
data inwas
1/3 ofnot
cases.
disease-free
cases
and recurrences.
due to missing data in 1/3 of cases.
*

tazarotene, <60 total applications of imiquimod, <5 applications
of histologic and clinical confirmation of clearance of LM has
per week, <12 weeks of treatment, and partial clinical clearance.
been debated,5 both were considered. Ultimately, histological
Figure 1: Recurrence-free survival among cases with lentigo maligna or atypical intradermal melanocytic proliferation receiving
clearance was not included in the survival analysis due to
The sum of a case’s risk factors was considered high-risk (>4 risk
topical imiquimod.
a lack of recurrences among partial histological responders
factors), intermediate (4 risk factors) or low risk (<3 risk factors).
in our series, as well as biopsy-confirmation in only 64% of
Variables of interest were based on previously published
cases due to patient preference. RFS was defined as time
literature1,2 or epidemiological data.3 An invasive melanoma
component and previously failed surgical excision were
from end of treatment to the first recorded date of local
considered proxies for more aggressive pre-existing disease or
recurrence. RFS was estimated using Kaplan-Meier plots. Logundetected sites of invasive disease following excision.4 History
rank tests were performed for the comprehensive risk profile.
of prior unsuccessful complete excision included patients who
Schoenfeld residuals were used to test the proportional-hazards
required multiple surgeries or developed recurrence years after
assumption. As fewer than 10 local recurrences were observed,
an initial excision with negative margins. Since the reliability
Cox Proportional Hazards regression was not performed.6,7
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FIGURE 1. Recurrence-free survival among cases with lentigo maligna
or atypical intradermal melanocytic proliferation receiving topical
imiquimod.

M. Chambers, S.M. Swetter, C. Baker, et al

model, this risk stratification may help clinicians frame the
pre/post-treatment profile of their cases treated with topical
imiquimod.
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incidence rate of 1.29 recurrences per 100 person-years based
on 621 person-years of follow-up time. The recurrence rate for
primary treatment (7/69, 10.1%) was not significantly different
from the rate for adjuvant treatment (1/31, 3.2%) (P=0.238).
Variables significantly associated with recurrence in our series
included a history of failed excision (P=0.001), <60 applications
(P=0.04) and partial clinical clearance (P= 0.0003) [Table 1]. RFS
between the lowest risk category and the highest risk category
was significantly different (P=0.0001) with the low risk category
demonstrating RFS 95%, compared to 50% in the high-risk
group (Figure 1) at 16 years post-treatment.
Our study benefitted from long-term direction by the senior
author (M.S.C.), with a relatively uniform treatment protocol
in a large cohort with median follow-up of 5.1 years, including
assessment by the same dermatologist or a designate familiar
with the protocol. Limitations include a retrospective study
design, including missing information such as post-treatment
biopsy in 36% of cases, and limitations in published data which
prevent weighting the model’s risk factors to represent their
contribution to risk of recurrence. Despite the latter challenge,
the stratification in our model is highly significant, with RFS
in the low-risk group comparable to rates of recurrence with
margin-controlled surgical techniques.8 While not a predictive
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Clinical Trial of High-Dose Pegylated-Interferon-Alfa-2b
Combined With Phototherapy in Advanced Stage
Mycosis Fungoides
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T

he combination of Interferon-α-2b (IFN-α-2b) and
phototherapy is highly effective in treating mycosis
fungoides (MF) but side effects often lead to
discontinuation of therapy.1 The development of pegylated
interferon-α-2b (PEG-IFN-α-2b), a modified interferon with a
polyethylene glycol (PEG) chain with 10-fold longer plasma halflife in comparison to IFN-α-2b, showed better tolerability with
fewer dose-limiting toxicities than conventional IFN-α-2b. A
case report of PEG-IFN-α-2b successfully treating a patient with
MF and hepatitis C prompted us to explore the combination
of PEG-IFN-α-2b and phototherapy in MF.2 Consistent with this
hypothesis, Huesken et al demonstrated high response and
increased survival in treatment group with PEG-IFN-α-2b (1.5

μg/kg weekly) plus psoralen with UVA (PUVA) versus IFN-α-2b
(9 MIU 3×/week) plus PUVA.3
An open label pilot study was conducted between 2008–2011
in patients with advanced stage MF/SS (stage IIB-IVB) who had
ECOG ≤1 and no previous interferon therapy. Five patients with
MF [IIB (4/7), IIIB (1/7)] and 2 with Sézary Syndrome (SS) were
enrolled with a median age of 58 years (range, 38–79) (Table1).
They received PEG-IFN-α-2b at a starting dose of 1.5 µg/kg,
administered subcutaneously once weekly with dose escalation
up to 9 µg/kg or maximum tolerated dose. PUVA treatment or
narrow-band UVB was scheduled three times weekly following
the institutional standard protocol. Primary end point was to
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TABLE 1.
Study Population Characteristics and Outcome. Maximum tolerated dose=MTD. Prior therapies included 1=topical steroids, 2=topical nitrogen mustard, 3=NB-UVB,
4a=local radiation therapy, 4b=total skin electron beam therapy, 5=alemtuzumab, 6=methotrexate (2 doses only), 7=topical calcipotriene/betamethasone, 8=cyclosporine, 9=systemic steroids
Case
No.

Age

Gender

1

58

M

Stage

Pathology
Diagnosis

Phototherapy

Best
Response

PEG-IFN
Treatment
duration
(weeks)

MTD
(μg/
kg)

Reason
for
Discontinuation

Progression
Free
Survival
(months)

Outcome

Cause
of
Death

Overall
Survival
(months)

1

IVA
(B2)

CTCL (MF
vs. SS)

PUVA

PR

40

9

Progression

10

Dead

Disease

30

IIB
(B0)

MF, LCT

PUVA

CR

10

4.5

Progression

3.5

Dead

Disease

46

Race

Prior
Therapy

W

2

79

F

W

1, 2, 3,
4a

3

78

M

W

1, 3, 4b,
5, 8

IVA
(B2)

MF, LCT

PUVA

PR

22

6

Heart
failure

6

Dead

Unrelated to
disease

31

4

38

M

W

1, 4a

IIB
(B0)

MF, LCT

PUVA

PR

2

1.5

Neutropenia,
Progression

1.5

Dead

Disease

34

5

45

M

W

1, 4a

IIB
(B0)

folliculotropic MF

PUVA

PR

35

3

Progression,
Neutropenia

8.5

Alive

--

136

6

58

F

AA

3, 6, 9

IIB
(B0)

folliculotropic MF,
LCT

PUVA

SD

9

6

Progression

2.5

Dead

Disease

95

7

48

F

AA

1, 7

IIIB
(B1)

MF, LCT

NB-UVB

SD

2

1.5

Progression,
Infection

0.5

Dead

Disease

6
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TABLE 2.
Encountered Side Effects During Treatment With PEG-IFN-α-2b
Side effects

Any grade

Grade III/IV

Constitutional

100% (7/7)

14.3% (1/7)

Myelosuppression

100% (7/7)

--

Lymphopenia

71.4% (5/7)

--

Neutropenia

71.4% (5/7)

14.3% (1/7)

Anemia

57.1% (4/7)

--

Thrombocytopenia

43.6% (3/7)

Metabolic/laboratory abnormalities

85.7 % (6/7)

--

Gastrointestinal

28.6% (2/7)

--

Pain

43.6% (3/7)

14.3% (1/7)

Musculoskeletal

14.3% (1/7)

--

Dermatologic

71.4% (5/7)

--

Infection

14.3% (1/7)

--

Cardiac

14.3% (1/7)

14.3% (1/7)

determine dose limiting toxicities of Peg-IFN-α-2b. Secondary
end points were the number of patients exhibiting complete
remission (CR) and duration of response. Response was
assessed according to the Composite Assessment of Index
Lesion Disease Severity (CAILS). During dose escalation phase
patients were monitored for side effects every other week and in
maintenance phase response was assessed every 4 weeks. The
median duration of weekly PEG-IFN-α-2b injections received
was 10 weeks (2–40 weeks) with an average dose of 3.76 µg/
kg. Median phototherapy duration was 12 weeks (2–48 weeks).

by side effects.5 Still, the short duration of response suggests
that high dose PEG-IFN-α-2b and phototherapy may not be
considered a viable treatment option for advanced stages of
MF/SS, especially with large cell transformation, at least in our
study.1
In conclusion, in this small clinical trial with advanced stage
MF/SS, five of seven patients showed response to high dose
pegylated interferon in combination with phototherapy with the
most common reason for discontinuation being hematologic
toxicity and disease progression. Lower doses of pegylated
IFN with phototherapy is likely to be a more efficacious and
tolerable strategy.5 Nevertheless, interferons in combination
with phototherapy are indispensable therapeutics in the
treatment of MF and therefore Merck’s recent announcement
of future discontinuation of IFN-α-2b and PEG-IFN-α-2b poses a
serious challenge to the treatment of CTCL.

DISCLOSURES
The authors have no conflict of interest to declare.
Funding: Partially funded by Schering-Plough.

approval status: Reviewed and approved
Do Not IRB
Copy
approval IRB #: STU00002993-MODCR0002
PenaltiesClinicaltrials.gov
Apply listing: NCT00724061

While 5/7 patients met criteria for response including one
with CR, the median progression free survival was 3.5 months
(0.5–10.0 months; Table1). Early termination of study protocol
occurred in all cases and reasons were disease progression
(2/7), side effects (1/7), or both (3/7) (Table1). All patients had
constitutional symptoms and hematologic abnormalities (Table
2). With a median follow up of 34 months (5–135 months), 6/7
patients died, with 5/6 attributed to disease. The only patient
(case 5) still alive (>10–year survival) is currently undergoing
treatment for transformed MF IVB.
This study was designed as a feasibility trial with intra-patient
dose escalation permitted. Efficacy estimates are limited by the
sample size and treatment interruptions due to PEG-IFN-α-2b
side effects. All patients experienced side effects, which resulted
in either treatment interruption or complete discontinuation
and we therefore conclude that the administered PEG-IFN-α-2b
dose was too high. Today PEG-IFN-α-2b is dosed at 1.5 μg/kg
and has been shown to be most effective and safe.4 However,
during the time the study was conducted, it was common
practice to increase unpegylated interferon dose as permitted

by NU IRB;
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A

nationwide vaccination program against coronavirus
disease 2019 (COVID-19) has materialized as
Emergency Use Authorizations (EUA) have been issued
for the Pfizer-BioNTech and Moderna COVID-19 vaccines. These
vaccines rely on novel, messenger RNA (mRNA) technology.
Reported adverse effects include minimal local skin reactions.
As the world fights COVID-19, dermatologists serve a critical
role in supporting vaccination efforts, reassuring patients about
potential adverse reactions, and strengthening continued
vaccine safety monitoring.

vaccines are not the first to utilize mRNA (previously
developed for viruses, including: influenza, rabies, Zika, and
cytomegalovirus),4–8 these vaccines are the first to undergo
widespread distribution. With expert knowledge of potential
cutaneous or systemic dermatologic manifestations of vaccine
administration, dermatologists may reassure patients and
help the larger healthcare community track emerging adverse
reactions.
Local reactions to vaccine administration have been common in
recipients of mRNA vaccines. In an mRNA rabies vaccine trial,
95% of recipients reported cutaneous injection site reactions
within seven days of vaccination.7 While local injection site
reactions such as pain, swelling, and erythema have been
connected with mRNA vaccines, no systemic cutaneous
adverse reactions have yet been reported (Table 1).5–8 Clinical
studies of the Pfizer-BioNTech COVID-19 Vaccine reported
injection site pain (84.1% of recipients), swelling (10.5%), and
erythema (9.5%).2 Injection site pain (92%), swelling (14.7%),
and erythema (10%) were also reported in clinical studies of
the Moderna COVID-19 Vaccine.3 Notably, local skin reactions
occur more frequently following the required, second dose of
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Coronavirus disease 2019 (COVID-19) has infected more than
17 million individuals and caused over 300,000 deaths in the
United States (US).1 The US Food and Drug Administration
(FDA) has issued Emergency Use Authorizations (EUA) for
COVID-19 vaccines from Pfizer-BioNTech (December 11, 2020)2
and Moderna (December 18, 2020).3

Both vaccines harness the power of nucleoside-modified
messenger RNA (mRNA) technology, where intracytoplasmic
mRNA translation of the viral spike protein precedes binding
and neutralizing antibody production.4 While the COVID-19

TABLE 1.
Comparison of Viral mRNA Vaccine Studies and Documented Skin Reactions
Virus

Study Type

Documented Local Skin Reaction

Influenza5

Double blind, randomized,
placebo controlled

Pain, erythema, ecchymosis,
swelling

Rabies7

Prospective, open label,
non-randomized

Pain, erythema, ecchymosis,
swelling, itching

Zika6

Observer blind, randomized,
placebo controlled

Pain

Cytomegalovirus8

Observer blind, randomized,
placebo controlled

Pain

COVID-19
(Pfizer/BioNTech)2

Observer blind, randomized,
placebo controlled

Pain, erythema, swelling,
lymphadenopathy

COVID-19
(Moderna)3

Observer blind, randomized,
placebo controlled

Pain, erythema, swelling

Documented Systemic
Skin Reaction

No documented
systemic skin reactions
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If further adverse systemic reaction were to emerge following
vaccination, dermatologists have an important duty to report
observations to the Vaccine Adverse Event Reporting System
(VAERS) to enhance continuous safety monitoring. As efforts to
expand US COVID-19 vaccinations continue, dermatologists are
ideally positioned to reassure patients experiencing common
cutaneous injection site reactions and educate and encourage
those who are hesitant to accept these important preventative
vaccines. Greater knowledge of potential adverse effects may
increase public confidence for those who may be wary of new
vaccine technologies.

2.

|

March 2021

both vaccines.2,3 Studies have demonstrated fatigue, headache,
myalgia, and nausea as potential adverse reactions without
systemic cutaneous adverse effects, similar to the results of
previous mRNA vaccines.2,3
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NEWS, VIEWS, & REVIEWS
An Updated Therapeutic Strategy for Chronic Idiopathic Urticaria
Nagasai C. Adusumilli MBA and Adam J. Friedman MD FAAD
Department of Dermatology, George Washington University School of Medicine and Health Sciences, Washington, DC

Urticaria, for greater than 6 weeks in the absence of a consistent,
identifiable trigger, is termed chronic spontaneous urticaria
(CSU).1 Although the disease course is mostly self-limiting,
CSU persists in 20% of patients for more than 5 years, can be
debilitating to quality-of-life (QoL), and has been associated
with increased anxiety and depression.2,3 This review provides
a step-by-step approach to treatment from recently updated
guidelines and summarizes the latest evidence for off-label
options.

Treatment should aim for symptom clearance and maintaining
remission with long-term medications (Figure 1). A short
course of oral corticosteroids should only be used for acute
exacerbations or as bridging for long-term options. Due
to insufficient evidence, H2 antagonists and leukotriene
antagonists are no longer recommended for CSU.1 Thorough
documentation of symptom and QoL progression through
standardized, validated clinical measures3 can be key for
insurance coverage of omalizumab.

CSU lesions typically last 4 to 24 hours, and pathology shows a
mixed perivascular leukocytic infiltrate.1,4 Degranulation of skin
mast cells and elevated histamine are seen in the wheals and
angioedema, but no conclusive pathogenesis or biomarkers
predicting treatment response have been established. Although
mechanisms for autoimmunity and associations with various
autoimmune disorders have been proposed,5 guidelines advise
against a barrage of laboratory tests beyond a complete blood
count (CBC) with differential for eosinophilia and instead
recommend history and physical to screen for suspected
associated conditions.1

With 7% of cases failing this algorithm, expanding licensed
drugs for stand-alone or adjuvant therapy for CSU is crucial.
Due to the implication of eosinophils in CSU pathogenesis,
monoclonal antibodies against IL-5 are undergoing clinical
trials. Targeting IgE production through IL-4 and IL-13 signaling
inhibition with dupilumab (600mg loading dose and 300mg
every two weeks) can achieve response for omalizumabrefractory CSU,6 and dupilumab is under investigation for
patients who are intolerant of or incompletely respond to
omalizumab (NCT04180488). Reducing proinflammatory
mediators from activated mast cells, such as with TNF-α
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Figure 1. Stepwise approach to treating chronic spontaneous urticaria.
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inhibitors, shows potential for randomized controlled trials.7
Tranexamic acid (2g daily) has not been effective as stand-alone
therapy but may show utility as an adjuvant for levocetirizine
(10mg daily) (NCT03789422).
In summary, chronic urticaria can be a relapsing, exhausting
condition for patients to manage. Omalizumab has
revolutionized outcomes for many, and H2 receptor and
leukotriene antagonists have been phased out from the
treatment strategy. Expanded-label therapies are rapidly
emerging for recalcitrant cases.
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