Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Next Page

August 2021 • Volume 20 • Issue 8

ISSN: 1545 9616

JDD
SPECIAL FOCUS:

Psoriasis

Do Not Copy
Penalties Apply
Image credit page 913

Calcipotriene Plus Betamethasone Dipropionate Foam for Mild Psoriasis
Review of Apremilast Combination Therapies
Update on Facial Erythema in Rosacea
Topical Therapy for Skin Dyspigmentation
Proceedings from SHSA 2020
Investigative Therapies for Autoimmune Blistering Diseases

RESIDENT ROUNDS

NEWS, VIEWS, & REVIEWS

PIPELINE PREVIEWS

CLINICAL TRIAL REVIEW

ANTI-AGING · AESTHETIC · MEDICAL DERMATOLOGY

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

Do Not Copy
Penalties Apply

REIMAGINING SOLUTIONS
IN DERMATOLOGY
At Incyte, we’re committed to improving patients’ lives through meaningful science.
That’s why we’re researching and developing innovative solutions for a number of
dermatologic conditions, including atopic dermatitis and vitiligo.
Learn more at Incyte.com/derm.

© 2021, Incyte Corporation. MAT-INC-01319 05/21

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

August 2021

815

Volume 20 • Issue 8

Copyright © 2021

EDITORIAL BOARD

Journal of Drugs in Dermatology

EDITOR-IN-CHIEF
Perry Robins MD
CO-EDITOR-IN-CHIEF
Deborah S. Sarnoff MD
SENIOR EDITORS
Macrene Alexiades MD PhD

Dee Anna Glaser MD

Ronald L. Moy MD

Gerhard Sattler MD

Robert Baran MD

C. William Hanke MD

Keyvan Nouri MD

James M. Spencer MD

Joseph B. Bikowski MD

William Levis MD

Neil S. Sadick MD

Susan H. Weinkle MD

SENIOR ASSOCIATE
EDITORS

Shawn Allen MD

Alina A. Fratila MD

Ariel Ostad MD

Rex A. Amonette MD

Alejandro Camps Fresnada MD

Cleire Paniago-Pereira MD

Kenneth Beer MD

Robert Anolik MD

Ellen C. Gendler MD

Anna C. Pavlick MD

Martin Braun MD

Martha P. Arroyo MD

Dore Gilbert MD

Christopher R. Payne MD

Jeffrey Phillip Callen MD

Robin Ashinoff MD

David J. Goldberg MD

António Picoto MD

Jean Carruthers MD

Marc R. Avram MD

Leonard H. Goldberg MD

Sheldon V. Pollack MD

James Q. Del Rosso DO

David E. Bank MD

Robert H. Gotkin MD

Babar K. Rao MD

Lawrence F. Eichenfield MD

Jay G. Barnett MD

Gloria F. Graham MD

Wendy E. Roberts MD

Patricia Farris MD

Eliot F. Battle Jr. MD

Pearl E. Grimes MD

Amy E. Rose MD

Norman Goldstein MD

Richard G. Bennett MD

John Hawk MD

Steven Rosenberg MD

Aditya K. Gupta MD PhD

Diane S. Berson MD

Michael P. Heffernan MD

Lidia Rudnicka MD

Elizabeth Hale MD

Ronald R. Branacaccio MD

William L. Heimer II MD

Bijan Safai MD

Sherry H. Hsiung MD

Rana Anadolu Brasie MD

N. Patrick Hennessey MD

Eli R. Saleeby MD

Leon H. Kircik MD

Jeremy A. Brauer MD

Alysa R. Herman MD

Fitzgeraldo A. Sanchez-Negron MD

Mark Lebwohl MD

Gary Brauner MD

George J. Hruza MD

Miguel Sanchez-Viera MD

Henry W. Lim MD

Neil Brody MD PhD

Shasa Hu MD

Julie Schaffer MD

Flor Mayoral MD

Lance H. Brown MD

Kimberly Huerth MD

Bryan C. Schultz MD

Maurizio Podda MD PhD

Isaac Brownell MD PhD

Mark J. Jaffe MD

Daniel Mark Siegel MD

Jeffrey Orringer MD

Cheryl Burgess MD

Kevin Pinski MD

Do NotJared
Copy
Jagdeo MD
S. Brian Jiang MD
Karen E. Burke MD PhD
PenaltiesBruceApply
E. Katz MD
Mariano Busso MD

Luigi Rusciani Scorza MD

Valerie Callender MD

Ritu Saini MD

Francisco M. Camacho-Martinez MD Amor Khachemoune MD

Jerome l. Shupack MD

Marian Cantisano-Zilkha MD

Poong Myung Kim MD

Susan C. Taylor MD

Amy Taub MD

Alastair Carruthers MD

Christine Ko MD

Emily Tierney MD

Danny Vleggaar MD

Roger I. Ceilley MD

David Kriegel MD

George-Sorin Tiplica MD PhD

Brian Zelickson MD

Clay J. Cockerell MD

Pearon G. Lang MD

Ella L. Toombs MD

David E. Cohen MD

Aimee Leonard MD

Irene J. Vergilis-Kalner MD

FEATURE EDITORS

Julian S. Conejo-Mir MD

Mary P. Lupo MD

Steven Wang MD

Kendra G. Bergstrom MD

Elizabeth Alvarez Connelly MD

Alan Matarasso MD

Ken Washenik MD PhD

Joel L. Cohen MD

Ira Davis MD

Alan Menter MD

Jeffrey Weinberg MD

Adam Friedman MD

Calvin Day MD

Warwick L. Morison MD

Robert A. Weiss MD

James L. Griffith MD

Doris Day MD

Jenny Murase MD

W. Phillip Werschler MD

Marissa Heller MD

Jeffrey S. Dover MD

Rhoda S. Narins MD

Ronald G. Wheeland MD

Isaac Zilinsky MD

Zoe Diana Draelos MD

Mark Naylor MD

Jai Il Youn MD

Madeleine D. Duvic MD

Kishwer S. Nehal MD

John Zic MD

ASSOCIATE EDITORS

Mohamed L. Elsaie MD

Martino Neumann MD

John A. Zitelli MD

Dale M. Abadir MD

Joseph C. English III MD

Nelson Lee Novick MD

William Abramovits MD

Neil Alan Fenske MD

Jorge J. Ocampo Candiani MD

Andrew F. Alexis MD MPH

Rebecca Fitzgerald MD

Philip Orbuch MD

Maritza Perez MD

Mark D. Kaufmann MD

PAST CO-EDITORS-IN-CHIEF
Elizabeth Hale MD (2004)
Susan H. Weinkle MD (2005-2008)
Keyvan Nouri MD (2005-2008)
Sherry H. Hsiung MD (2008)
James M. Spencer MD (2009-2013)

Arthur J. Sober MD
Nicholas A. Soter MD
Jennifer Stein MD
Fernando Stengel MD
Hema Sundaram MD

Impact Factor
Impact Factor Score: 2.114*
Normalized Eigenfactor® Score: 0.90773*
Article Influence Score: 0.456*
*Clarivate Analytics, Formerly the IP & Science Business of
Thomson Reuters, June 2020

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

August 2021
Copyright © 2021

|

Cover

|

Next Page

Volume 20 • Issue 8

TABLE OF CONTENTS

Journal of Drugs in Dermatology

ORIGINAL ARTICLES
822 Calcipotriene Plus Betamethasone Dipropionate Foam for Mild Psoriasis:
Pooled Results from Three Randomized Trials

Karen A. Veverka PhD, Jes B. Hansen PhD, Maria Yaloumis PharmD, Leon H. Kircik MD,
Linda Stein Gold MD

829 Fixed-Combination Halobetasol Propionate/Tazarotene Lotion for Psoriasis in
Patients With 3%–5% Affected Body Surface Area

Emil A. Tanghetti MD, Neal Bhatia MD, Scott Drew DO, Abby Jacobson MS PA-C

837 Review of Apremilast Combination Therapies in the Treatment of Moderate to
Severe Psoriasis

Do Not Copy
Penalties Apply

Mirjana G. Ivanic BA, Akshitha Thatiparthi BS, Shikha Walia BS, Wilson Liao MD, Jashin J. Wu MD

844 Antihistamines in Psoriasis

Swathi Shivakumar MBBS MD, Simon M. Mueller MD, Paul S. Yamauchi MD,
Jeffrey M. Weinberg MD, Leon Kircik MD, Jacek C. Szepietowski MD, Mohamad Goldust MD

855 Serious Gastrointestinal-Related Adverse Events Among Psoriasis Patients Treated
With Guselkumab in VOYAGE 1 and VOYAGE 2

Peter Foley MD, Kristian Reich MD, Andrew Blauvelt MD, Jerry Bagel MD, Richard G. Langley MD,
Megan Miller MPH, Paraneedharan Ramachandran MD, Ya Wen Yang MD, Yaung-Kaung Shen PhD,
Yin You MS, Mark Lebwohl MD, Christopher E.M. Griffiths MD

861 Update on Facial Erythema in Rosacea
Richard L. Gallo MD PhD, Hilary Baldwin MD, Linda Stein Gold MD, Julie Harper MD

865 Clinical Evidence of Cell-Targeted Topical Therapy for Treating Skin Dyspigmentation
Zoe Diana Draelos MD and Frederick W. Woodin Jr. BS MA

868 Proceedings Report of the Fifth Symposium on Hidradenitis Suppurativa Advances
(SHSA) 2020

Caralin Schneider BA, Madeline Adelman MD, Nouf Almuhanna MD, Surav Sakya MD,
Isabelle Delorme MD, Iltefat Hamzavi MD, Joslyn S. Kirby MD MS MEd

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

Do Not Copy
Penalties Apply

We will challenge the status quo.
We will deliver on our promises.

D E R M AVA N T.C O M

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

August 2021
Copyright © 2021

|

Cover

|

Next Page

Volume 20 • Issue 8

TABLE OF CONTENTS

Journal of Drugs in Dermatology

ORIGINAL ARTICLES (CONT'D)
874 Characteristics of Superficial Basal Cell Carcinomas Containing More Aggressive
Subtypes on Final Histopathologic Diagnosis

Grace K. Sohn MD, Karen Keniston BS, Swati Kannan MD, Brian Hinds MD, Shang I Brian Jiang MD

880 Sustained High Efficacy and Favorable Safety Over Five Years in Patients With
Burdensome Psoriasis (UNCOVER-1/UNCOVER-2)

Kim A. Papp MD PhD FRCPC, Sascha Gerdes MD, Craig L. Leonardi MD, Hany Elmaraghy MD,
Kyoungah See MS, Missy McKean-Matthews MS, Bruce W. Konicek MS, Heidi M. Crane MD,
William Eastman MD

888 Advances and Considerations in the Management of Actinic Keratosis: An Expert
Consensus Panel Report

James Del Rosso DO, April W. Armstrong MD MPH, Brian Berman MD PhD, Neal Bhatia MD,
Clay Cockerell MD MBA, Gary Goldenberg MD, Joslyn Kirby MD MS MEd, Mark Lebwohl MD,
Linda Stein Gold MD, Justin W. Marson MD, Darrell S. Rigel MD MS

CASE REPORTS
895 An Extensive Presentation of Cutaneous Angiosarcoma

Do Not Copy
Penalties Apply

Carolyn G. Ahlers BS, Jeffrey P. Zwerner MD PhD, Eva Rawlings Parker MD

898 Herpes Zoster Following COVID-19 Vaccination
Eden David BA, Angelo Landriscina MD

901 Combining Panitumumab With Anti-PD-1 Antibody in Cutaneous Squamous

Cell Carcinoma of the Head and Neck After Inadequate Response to Anti-PD-1
Antibody Alone
Emily Hsu MD, Omar Eton MD, Akshay V. Patel DO, Richard Cartun PhD, Jonathan S. Earle MD,
Laila O. Mnayer PhD, Jennifer Kotowitz RN BSN, Peter P. Yu MD

LETTERS TO THE EDITOR
905

Immunohistochemistry Utilization in Medicare Beneficiaries by Mohs Surgeons
from 2012-2017
Parth Patel MD, Anthony K. Guzman MD, Adam Tinklepaugh, David Ciocon MD

908

Hair Care Professionals as Community Health Partners in Detection and
Management of Alopecia: A Pilot Survey Study
Lisa Akintilo MD MPH, Rachel Sally BA, Katharina Shaw MD, Nkemjika Ugonabo MD MPH,
Jerry Shapiro MD, Kristen Lo Sicco MD

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

BUILT BY NATURE.
BACKED BY SCIENCE.

13.52 FL. OZ
SRP $19.99

PREBIOTIC
THERMAL SPRING WATER
Naturally rich in selenium
and other minerals to foster
a healthy environment1

Do Not Copy
Penalties Apply

POSTBIOTIC
AQUA POSAE FILIFORMIS
Stimulates antimicrobial defense by
helping to restore the microbiome
to its natural, healthy state2

REBALANCE THE SKIN MICROBIOME.
REDUCE ATOPIC DERMATITIS SYMPTOMS.
LIPIKAR BALM AP+ IS CLINICALLY PROVEN TO HELP RESTORE
SKIN BARRIER FUNCTION.

50% fewer flare-ups 33% less staph 47% less itchiness
3

3

4

than a competitive moisturizer after using a prescription treatment

Dermatologist-tested | Allergy-tested | Fragrance-free | Paraben-free | Non-comedogenic
REFERENCES: 1. Baldwin HE, Bhatia ND, Friedman A, Eng RM, Seité S. The role of cutaneous microbiota harmony in maintaining a functional
skin barrier. J Drugs Dermatol. 2017;16(1):12-18. 2. Mahe YF, Perez MJ, Tacheau C, et al. A new Vitreoscilla filiformis extract grown on spa
water-enriched medium activates endogenous cutaneous antioxidant and antimicrobial defenses through a potential toll-like receptor
2/protein kinase C, zeta transduction pathway. Clin Cosmet Investig Dermatol. 2013;6:191-196. 3. Seité S, Zelenkova H, Martin R. Clinical efficacy
of emollients in atopic dermatitis patients–relationship with the skin microbiota modification. Clin Cosmet Investig Dermatol. 2017;10:25-33.
4. Data on file. L’Oréal. Evaluation of tolerance and efficacy of a new moisturizer in children with atopic dermatitis.
All other product/brand names and/or logos are trademarks of the respective owners.
La Roche-Posay ©2021

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

August 2021

|

Cover

|

Next Page

Volume 20 • Issue 8

TABLE OF CONTENTS

Copyright © 2021

Journal of Drugs in Dermatology

LETTERS TO THE EDITOR (CONT'D)
911

Nivolumab Induced Psoriasis Successfully Treated With Acitretin
Lisa Killon MRCPI, Paula Beatty MRCPI, Niamh Byrne MRCPI, Julie Mac Mahon MRCPI,
Asad Salim FRCP, Maureen Connolly FRCP, Anne Marie Tobin PhD

912

Efficacy of Topical Herbal Anti-inflammatory Treatment (HAT1) for Treating
Psoriasis: An Investigator-Initiated Open Label Study
Hoang N. Ho-Pham MD, Allen S. W. Oak MD, Boni E. Elewski MD

914

COVID-19 in Individuals Treated With Long-Term Hydroxychloroquine:
A Propensity Score-Matched Analysis of Cicatricial Alopecia Patients
Katharina S. Shaw, Lu Yin, Jinal K. Shah, Rachel A. Sally, Katerina S. Svigos, Prince U. Adotama,
Hsiao Han Tuan, Jerry Shapiro MD, Rebecca A. Betensky, and Kristen I. Lo Sicco MD

NEWS, VIEWS, & REVIEWS
918

Investigative Therapies for Autoimmune Blistering Diseases
Nagasai C. Adusumilli MBA, Karl M. Saardi MD

OFFICIAL PUBLICATION

Publishers
Shelley N.Tanner
Lawrence E. Robins

OF

Executive Editor
Karin Beehler

Do Not Copy
Associate Editor
Penalties Apply
Kathleen Leary RN

Associate Publisher
Nick Gillespie
Director,
Scientific Communications
Luz Figueroa
Design
Karen Rebbe

Journal of Drugs in Dermatology (JDD) (ISSN 1545-9616) is published monthly for $300 per year US Individual subscriptions/ $350 per year International Individual
subscriptions/(Corporate and Institutional rates contact Sales for a quote) by the Journal of Drugs in Dermatology, 115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY
10010. Periodicals postage paid at New York, NY and additional mailing offices.
ADVERTISING & CORPORATE & INSTITUTIONAL SALES: Contact Nick Gillespie at 646-453-5711
e-mail: nick.gillespie@jddonline.com
REPRINTS & PERMISSIONS: Contact Luz Figueroa at 646-736-4338
e-mail: luz.figueroa@jddonline.com
SUBSCRIPTIONS: Email info@jddonline.com or call 212-213-5434 ext. 4
POSTMASTER: Send address changes to the Journal of Drugs in Dermatology,
115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY 10010.
Journal of Drugs in Dermatology (JDD)

is indexed in MEDLINE®/PubMed® and is published monthly by the
Journal of Drugs in Dermatology
115 E. 23rd Street, 3rd Floor, Unit 322, New York, NY 10010
telephone: 212-213-5434 | fax: 212-213-5435 | JDDonline.com
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in electrical or other forms or by any means without prior written permission from the Journal of Drugs
in Dermatology (JDD). This publication has been registered with the Library of Congress (ISSN: 1545 9616). The publisher and the organizations appearing herein assume no responsibility for any
injury and/or damage to persons or property as a matter of product liability, negligence, or otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in the
material herein. No suggested test or procedure should be carried out unless, in the reader’s judgment, its risk is justified. Because of the rapid advances in the medical sciences, we recommend
that independent verification of diagnoses and drug dosages should be made. Discussions, views, and recommendations as to medical procedures, choice of drugs, and drug dosages are the
responsibility of the authors. Statements and opinions expressed in the articles and communications herein are those of the author(s) and not necessarily those of the editors, publisher, or staff.
The editors, publisher, and staff disclaim any responsibility for such material and do not guarantee, warrant, or endorse any product or service advertised in this publication nor do they guarantee
any claim made by the manufacturer of such product or service.
Although all advertising material is expected to conform to ethical and medical standards, inclusion in this publication does not constitute a guarantee or endorsement by the Journal or its staff of
the quality or value of such products or of the claims of any manufacturer. The paper used in this publication meets the minimum requirements of the American National Standard for Information
Sciences Permanence of Paper for Printed Library Materials, ANSI Z39.48-1992.
© 2021 Journal of Drugs in Dermatology

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

Bioscience,
applied to the skin

AT ARCUTIS
in medical dermatology drug development by
leveraging our deep dermatology expertise
and the latest advances in immunology
and
Do
Not Copy

best-in-class
therapies
Penalties
Apply

against biologically validated targets.

OUR VISION
Revitalize the standard of care for dermatological
diseases and conditions through novel
therapies that simplify disease management
for physicians and eliminate the need to

Arcutis is a pioneering
medical dermatology
company that
is transforming
the treatment of
serious skin diseases
including plaque
and scalp psoriasis,
atopic dermatitis, and
seborrheic dermatitis.

compromise
tolerability for patients.

www.arcutis.com
©2020 Arcutis Biotherapeutics. All rights reserved.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5743

August 2021

822

Volume 20 • Issue 8

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Calcipotriene Plus Betamethasone Dipropionate Foam for
Mild Psoriasis: Pooled Results from Three Randomized Trials
Karen A.Veverka PhD,a Jes B. Hansen PhD,a Maria Yaloumis PharmD,a
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ABSTRACT
Background: Psoriasis vulgaris is not easy to manage, even when mild. Knowledge of the efficacy of most topical therapies in this
population is limited.
Objective: To assess the efficacy of calcipotriene 0.005% plus betamethasone dipropionate 0.064% (Cal/BD) foam in patients with
mild psoriasis.
Methods: Post hoc analysis was performed on pooled data for subjects with mild psoriasis at baseline from 2 phase 3 and 1 phase 2
clinical trials. All subjects applied Cal/BD foam or vehicle foam once daily for at least 4 weeks. Efficacy assessments included treatment
success (defined as IGA=0), mPASI, BSA, and the composite IGA×BSA score.
Results: Of the 848 subjects, 164 had mild psoriasis at baseline. Within this subpopulation of mild subjects, Cal/BD foam demonstrated
significant efficacy over vehicle at week 4 in terms of the proportion of subjects achieving complete clearance of visible lesions (IGA=0).
Significant improvements were also observed for mPASI, BSA, and IGA×BSA score.
Limitations: These post hoc analyses need to be confirmed with prospective studies.
Conclusion: Once-daily Cal/BD foam for 4 weeks demonstrated effectiveness in treating subjects with mild psoriasis, a population
in which demonstration of treatment success can be difficult, because of the requirement for complete clearance of visible disease.
Clinicaltrials.gov: NCT02132936, NCT01866163, and NCT01536938
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INTRODUCTION

P

soriasis is a lifelong, relapsing, immune-mediated
disease that affects the skin and is present in an estimated
125 million people worldwide.1-5 Plaque psoriasis
manifests as sharply demarcated, scaling, and erythematous
lesions that can be painful and severely pruritic.2,6,7 The strong
psychological impact of this disease can substantially decrease
a patient’s quality of life.2,7,8

Because there is no cure for psoriasis, treatment strategies
aim to clear active disease sites and prolong symptom-free
periods.9 Topical vitamin D analogs (eg, calcipotriene) and
corticosteroids (eg, betamethasone) are cornerstones of
treatment for patients with mild-to-moderate psoriasis.9-13
Calcipotriene and betamethasone dipropionate (Cal/BD)
foam is a fixed combination of calcipotriene at 50 mcg/g and
betamethasone dipropionate at 0.64 mg/g. Cal/BD foam is an
US Food and Drug Administration-approved treatment for
plaque psoriasis in patients 12 years of age and older.10 The
efficacy of Cal/BD foam has previously been demonstrated in a

population of patients with disease ranging from mild to severe
disease in 1 phase 2 trial and in 2 phase 3 trials.11,14,15
Although most patients (~80%) have mild-to-moderate
disease,12 an overwhelming number of studies are performed
in populations with moderate-to-severe psoriasis.16 The
skewing of study samples toward moderate-to-severe psoriasis
populations may partly be a consequence of the tools that are
used in clinical trials. For example, for the Investigator Global
Assessment (IGA) of disease severity, treatment success is
defined as a score of “clear" (IGA=0) or “almost clear” (IGA=1)
for patients with moderate-to-severe disease, but patients with
mild disease are required to be fully clear of visible disease
(IGA=0).11 Thus, patients with moderate (IGA=3) or severe
(IGA=4) baseline IGA scores have less stringent requirements
and more potential to achieve an IGA score that is sufficiently
reduced to fulfill criteria for treatment success. In contrast,
patients with mild baseline disease (IGA=2) have less room
for improvement and are required to be completely clear
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of any clinical signs such as pinkness. Any residual disease,
even minimal, can thus make the demonstration of treatment
success in mild patients more challenging.
Although the efficacy of most topicals is understudied in mild
psoriasis, these products are nonetheless prescribed to patients
with less extensive disease. This practice is based on the belief
that, if a given product demonstrates efficacy in moderate
or severe psoriasis, then it should also be effective in mild
patients. However, this rationale has yet to be substantiated
with data from randomized, controlled trials, and thus health
care providers should not assume that treatment strategies are
equally effective across all disease severities.
Several other issues contribute to our limited knowledge of
topical drug efficacy in patients with mild psoriasis. One is
the assumption that skin inflammation is less severe in mild
patients.17 However, a recent study demonstrated that psoriasis
has a highly stable tissue phenotype, with similar pathology
in both mild and severe plaques.17 Notably, that same study
found that mild psoriasis was paradoxically characterized by
higher numbers of T cells and IL-17A expression, and stronger
expression of the core psoriasis transcriptome, than severe
psoriasis.17 Another misconception is that mild psoriasis is
less burdensome than moderate-to-severe psoriasis and thus
requires less therapeutic attention. In actuality, psoriasis is
not easy to manage, even in mild cases. Mild psoriasis has
been associated with a significant negative impact on quality
of life, and its impact on health-related quality of life, anxiety,
depression, and stress can be greater than that of other skin
diseases, such as acne or atopic dermatitis.18

K.A.Veverka, J.B. Hansen, M.Yaloumis, et al

the affected regions once daily for at least 4 weeks and attended
scheduled visits at baseline and weeks 1, 2, and 4.
Post Hoc Analyses
Post hoc analyses were performed on data from the subpopulation of subjects who had mild (IGA=2) psoriasis at baseline.
Efficacy assessments evaluated in this post hoc analysis included treatment success, defined as the proportion of subjects with
mild psoriasis who achieved “clear” skin (IGA=0). An alternative
treatment success criterion was also examined, defined as the
proportion of subjects with mild psoriasis who achieved “clear”
or “almost clear” skin (IGA=0/1). Other assessments were (1)
the absolute change in BSA, (2) the percent change in mPASI,
(3) the proportion of subjects with at least a 75% reduction in
mPASI (mPASI-75), and (4) the percent change in IGA×BSA. The
IGA×BSA assessment is a relatively novel instrument that has
been previously validated in psoriasis patients.19,20 No safety assessments were performed in this study.
Statitical Analyses
All post hoc analyses were performed with observed cases (ie,
no imputation), unless otherwise stated. Efficacy endpoints
of the mPASI, the proportion of subjects achieving mPASI-75
and IGA 0/1, and corresponding measures of IGA×BSA were
resummarized for the pooled data set. Treatment outcomes
were compared between treatment groups using the CochranMantel-Haenszel method stratified by study ID, whereas
IGA×BSA scores were adjusted for the effect of pooled center
and baseline value. The analyses were performed using SAS,
version 9.4 (SAS Institute Inc., Cary, NC).
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To better guide clinical practice and support evidence-based
management of mild psoriasis patients with topical treatment
options, we conducted a post hoc analysis to assess the efficacy
of Cal/BD foam in subjects with mild psoriasis using pooled
data from a phase 2 study14 and 2 phase 3 studies.11,15

MATERIALS AND METHODS
Data were pooled from PSO-FAST11 and PSO-ABLE,15 which were
phase 3, double-blind, vehicle-controlled studies, and from a
double-blind phase 2 study.14 The details of study methodology,
subject selection, endpoints, and prospective statistical analyses
have been previously described.11,14,15 Briefly, in these original
studies, eligible subjects were ≥18 years of age and had mild-tomoderate psoriasis by IGA assessment. Affected body surface
area (BSA) ranged from 2% to 30%, including the trunk and
limbs. Modified (excluding the head) Psoriasis Area and Severity
Index (mPASI) score was ≥2. Subjects were excluded if they had
received biologic, systemic, or phototherapy within 2-16 weeks
(dependent on type of therapy) prior to randomization. Across
the 3 pooled studies, subjects applied the assigned study drug to

RESULTS
Subject Population
A total of 848 subjects were included in the pooled population.
Of the 848 subjects, 164 (19.3%) had mild psoriasis (IGA=2)
at baseline, with 126 and 38 being randomized to the Cal/BD
and vehicle foam groups, respectively. The remaining study
population consisted of 605 (71.3%) and 79 (9.3%) subjects with
either moderate (IGA=3) or severe (IGA=4) psoriasis, respectively,
at baseline. Baseline demographics were comparable between
treatment groups within the subset of subjects who had mild
psoriasis at baseline (Table 1). Overall, the majority of mild
subjects were white (93.3%); mean age was 51.3 years, and a
little more than half of the population was male (59.1%). Baseline
measures of disease disease severity were also comparable
between treatment groups within the mild population, with an
overall mean BSA of 5.0% and an overall mean mPASI of 4.6. For
the moderate and severe subgroups, baseline demographics
were comparable between treatment groups (Table 2). As
expected, the only notable difference between disease severity
subgroups was in their baseline disease characteristics, with
increasing measures of disease severity being reported across
mild, moderate, and severe subjects (Table 1 and Table 2).
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TABLE 1.
Baseline Demographics and Disease Characteristics for Randomized Subjects With Mild Psoriasis (IGA=2)
Baseline Characteristic
Age, y, mean (SD)

Cal/BD Foam (n=126)

Vehicle Foam (n=38)

Overall
(N=164)

51.7 (14.4)

50.3 (15.0)

51.3 (14.5)
153 (93.3)

Race
118 (93.7)

35 (92.1)

Male, n (%)

White, n (%)

77 (61.1)

20 (52.6)

97 (59.1)

BMI, kg/m2, mean (SD)

29.8 (6.1)

29.8 (7.3)

29.8 (6.4)

PSO duration, y, mean (SD)

18.0 (15.2)

14.7 (13.6)

17.2 (14.9)

4.9 (3.7)

5.3 (3.6)

5.0 (3.7)

BSA, %, mean (SD)
mPASI, mean (SD)
IGA×BSA, mean (SD)
DLQI, mean (SD)a
Previous experience with any psoriasis treatment, n (%)

4.6 (2.3)

4.8 (2.0)

4.6 (2.2)

12.0 (10.9)

12.2 (9.0)

12.0 (10.5)

7.4 (6.0)

9.3 (7.2)

7.8 (6.3)

115 (91.3)

30 (78.9)

145 (88.4)

BMI, body mass index; BSA, body surface area; Cal/BD, calcipotriene/betamethasone dipropionate; DLQI, Dermatology Life Quality Index; IGA, Investigator Global
Assessment; IGA×BSA, composite IGA and BSA score; mPASI, modified (excluding head) Psoriasis Area and Severity Index; PSO, psoriasis; SD, standard deviation.
a
Baseline DLQI data are unavailable for the phase 2 study; the data presented here are pooled across the PSO-FAST and PSO-ABLE trials.

TABLE 2.
Baseline Demographics and Disease Characteristics for Randomized Subjects With Moderate (IGA=3) or Severe (IGA=4) Psoriasis at Baseline
Moderate (IGA=3) subjects
Baseline Characteristic
Age, y, mean (SD)
Male, n (%)
BMI, kg/m2, mean (SD)

Cal/BD Foam (n=465)

Do Not Copy
52.0 (13.9)
300 (64.5)
Penalties Apply
31.2 (7.2)

Vehicle Foam (n=140)

Overall
(N=605)

47.8 (14.0)

51.0 (14.0)

79 (56.4)

379 (62.6)

31.2 (7.7)

31.2 (7.3)

16.9 (13.7)

16.3 (12.6)

16.7 (13.5)

BSA, %, mean (SD)

7.5 (6.2)

7.6 (6.1)

7.5 (6.1)

mPASI, mean (SD)

7.3 (4.1)

7.1 (3.8)

7.3 (4.0)

22.6 (20.5)

22.6 (22.1)

22.6 (20.9)

9.1 (6.1)

8.7 (6.1)

9.0 (6.1)

420 (90.3)

117 (83.6)

537 (88.8)

Cal/BD Foam (n=58)

Vehicle Foam (n=21)

Overall
(N=79)

52.2 (12.9)

45.1 (12.0)

50.3 (13.0)

Male, n (%)

40 (69.0)

9 (42.9)

49 (62.0)

BMI, kg/m , mean SD)

34.7 (8.8)

33.3 (10.2)

34.3 (9.2)

PSO duration, y, mean (SD)

16.8 (13.5)

14.5 (9.2)

16.2 (12.5)

PSO duration, y, mean (SD)

IGA×BSA, mean (SD)
DLQI, mean (SD)a
Previous experience with any psoriasis treatment, n (%)
Severe (IGA=4) subjects
Baseline Characteristic
Age, y, mean (SD)

2

BSA, %, mean (SD)

11.5 (9.0)

14.3 (11.0)

12.2 (9.6)

mPASI, mean (SD)

12.0 (7.3)

14.5 (11.4)

12.7 (8.5)

42.1 (36.3)

51.6 (44.0)

44.7 (38.4)

DLQI, mean (SD)

9.9 (6.5)

13.1 (7.2)

10.7 (6.8)

Previous experience with any psoriasis treatment, n (%)

52 (89.7)

19 (90.5)

71 (89.9)

IGA×BSA, mean (SD)
a

BMI, body mass index; BSA, body surface area; Cal/BD, calcipotriene/betamethasone dipropionate; DLQI, Dermatology Life Quality Index; IGA, Investigator Global
Assessment; IGA×BSA, composite IGA and BSA score; mPASI, modified (excluding head) Psoriasis Area and Severity Index; PSO, psoriasis; SD, standard deviation.
a
Baseline DLQI data are unavailable for the phase 2 study; the data presented here are pooled across the PSO-FAST and PSO-ABLE trials.
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FIGURE 1. IGA treatment success at weeks 1, 2, and 4 for subjects with mild psoriasis.

Cal/BD, calcipotriene/betamethasone dipropionate. IGA, Investigator Global Assessment.
Cochran-Mantel-Haenszel odds of treatment success in Cal/BD group relative to vehicle group.

Efficacy
IGA treatment success. Using the standard definition of
IGA treatment success for mild subjects (IGA=0), at week 4,
significantly more subjects achieved treatment success with Cal/
BD foam than with vehicle foam (24.0% vs 0%; P<.001; Figure 1,
left). This improvement was observed as early as week 2 and
continued throughout the treatment period (Figure 1, left). When
applying the conventional definition of IGA treatment success
for subjects with moderate-to-severe psoriasis (IGA=0/1) to
this mild population, Cal/BD foam continued to demonstrate
a significantly greater rate of treatment success than vehicle
foam (71.9% vs 11.1%, P<.0001) (Figure 1, right). Similarly, these
improvements were observed as early as week 2 and maintained
throughout the study. Thus, the rate of IGA treatment success
(as measured by the conventional definition of IGA=0 for mild

subjects and IGA=0/1 for moderate-to-severe subjects) was
consistently and significantly greater with CalBD foam vs vehicle
at week 4, regardless of baseline disease severity (Figure 2).
BSA. Mild subjects receiving Cal/BD foam had a significantly
greater reduction in BSA at week 4 from baseline than those
receiving vehicle (−2.65 for Cal/BD foam vs −0.76 for vehicle
foam; P<.001; Figure 3). A significantly greater reduction in BSA
with Cal/BD foam vs vehicle was observed as early as week 1
and was maintained throughout the study (Figure 3).

Do Not Copy
Penalties Apply

mPASI. By week 1, the mean percent reduction in mPASI from
baseline was significantly greater in Cal/BD-treated subjects
than in vehicle-treated subjects (−36.31% vs −14.82%; P<.001;

FIGURE 2. IGA treatment successa at week 4 for subjects with mild,
moderate, or severe psoriasis at baseline.

FIGURE 3. Absolute reduction in BSA from baseline at weeks 1, 2, and
4 for subjects with mild psoriasis.

Cal/BD, calcipotriene/betamethasone dipropionate. IGA, Investigator Global Assessment.
Mantel-Haenszel odds of treatment success in Cal/BD group relative to vehicle group.
a
Treatment success was defined as a 2-grade improvement (decrease) from baseline and either
a score of 0 (“clear”) for mild subjects or a score of 0/1 (“clear”/ “almost clear”) for moderate
and severe subjects.
b
13.9% of subjects were “clear”; 42.9% of subjects were “almost clear.”
c
5.2% of subjects were “clear”; 37.9% of subjects were “almost clear.”

BSA, body surface area; Cal/BD, calcipotriene/betamethasone dipropionate.
Cochran-Mantel-Haenszel odds of treatment success in Cal/BD group relative to vehicle group.
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FIGURE 4. Percent reduction in mPASI from baseline and mPASI-75 at weeks 1, 2, and 4 for subjects with mild psoriasis.

Cal/BD, calcipotriene/betamethasone dipropionate; mPASI, modified Psoriasis Area and Severity Index; mPASI-75, 75% reduction in mPASI.
Cochran-Mantel-Haenszel odds of treatment success in Cal/BD group relative to vehicle group.

FIGURE 5. Absolute change in IGA×BSA by visit for subjects with mild
psoriasis.

numerically greater in the Cal/BD foam group than in the vehicle
foam group at weeks 1 and 2 (Figure 5).

DISCUSSION
The efficacy and safety of Cal/BD foam for the treatment of
psoriasis has previously been demonstrated in phase 214 and
phase 311,15 clinical trials. These trials included patients with
all disease severities, which is an important contrast to many
other trials, which either excluded mild subjects or included
insufficient numbers of mild subjects. As such, these pooled
clinical trial data provided us with the unique opportunity to
perform a post hoc analysis and assess the efficacy of oncedaily topical application of Cal/BD foam in subjects with mild
psoriasis.
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BSA, body surface area; Cal/BD, calcipotriene/betamethasone dipropionate; IGA×BSA, composite IGA and BSA score; IGA, Investigator Global Assessment.
Cochran-Mantel-Haenszel odds of treatment success in Cal/BD group relative to vehicle group.

Figure 4, left). Significant improvements in mPASI reduction
were maintained throughout the study duration, with the Cal/
BD foam group averaging a 72.48% reduction in mPASI vs only
a 28.58% reduction in the vehicle group at week 4 (Figure 4, left).
At week 4, a significantly greater proportion of subjects in the
Cal/BD foam group achieved mPASI-75 than those in the vehicle
group (52.9% vs 5.6%; P<.0001; Figure 4, right). The benefit of
Cal/BD foam over vehicle foam in mPASI-75 was observed by
week 1, achieving statistical significance as early as week 2
(Figure 4, right).
IGA×BSA. By week 4, the Cal/BD group demonstrated a
significantly greater reduction in IGA×BSA from baseline than
the vehicle foam group (−8.63 vs −2.44, P<.001;Figure 5). The
absolute reduction relative to baseline in IGA×BSA was also

Current standards of treatment success for mild psoriasis require
an IGA score of 0, by which mild subjects are judged to be fully
clear of disease.This requirement may mask the true assessment
of treatment success in mild subjects by introducing a floor effect
to the measurements of improvements: that is, subjects with
residual disease, such as pinkness, are precluded from a score
of success, even if the residual disease is minimal. Our analysis,
however, clearly demonstrated that once-daily application of
Cal/BD foam for up to 4 weeks resulted in a significantly greater
rate of treatment success, by the conventional definition, than
with vehicle foam, and the improvements occurred as early as
week 2. When we performed an additional analysis of treatment
success using the criteria of an IGA score of 0 or 1 (as opposed
to fully clear), we found that there was an even larger effect on
treatment outcomes, with 71.9% of the Cal/BD foam group being
“clear” or “almost clear” of psoriasis symptoms, compared
with only 11.1% in the vehicle foam group. These results are
consistent with the idea that there is a floor effect that occurs in
mild subjects when using the standard IGA treatment success
criteria. Our results also suggest that the efficacy of Cal/BD foam
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that was previously demonstrated in a population of subjects
representing the full spectrum of mild-to-severe disease
may have underestimated the efficacy in mild populations.
Specifically, our exploratory analysis suggests that clinically
meaningful results can be obtained in this population, which
can be harder to treat than generally appreciated.
The efficacy of Cal/BD foam in mild subjects was also
demonstrated in terms of several severity outcomes. Mild
subjects achieved significantly greater reductions in BSA
and mPASI scores relative to baseline with Cal/BD foam vs
vehicle foam. The percent of subjects achieving mPASI-75 was
numerically greater at all assessed time points in the Cal/BD
foam group than in the vehicle foam group, with a statistically
significant benefit observed at weeks 2 and 4. Additionally,
significant improvements in IGA×BSA were also observed with
Cal/BD foam over vehicle. Although the IGA×BSA assessment
is relatively novel, it was included to circumvent some of
the known limitations of the more traditional assessments.
For example, the PASI lacks sensitivity for subjects with mild
baseline psoriasis, and the nonlinear nature of the assessment
renders its interpretation less meaningful in terms of disease
impact; moreover, it is a relatively complex assessment that is
not utilized in a clinical setting.21,22 The composite IGA×BSA tool
is able to capture features of disease severity that are addressed
by each of the IGA and BSA tools, and it provides more detailed
information at lower disease severities than the PASI,19 making it
highly suitable for use in assessing disease improvements in this
study’s target population. An important point is that, regardless
of the tool used to assess severity outcomes, improvements
were often observed as early as weeks 1 and 2, suggesting
rapid onset of efficacy. Taken together, these data show that the
efficacy of Cal/BD foam in mild subjects was relatively rapid,
producing effects that could be observed by the first week into
treatment, and led to continuous improvements throughout the
4-week treatment period.

K.A.Veverka, J.B. Hansen, M.Yaloumis, et al

BD foam has been shown to have a favorable safety profile in
both adolescents23 and adults,11 and it is approved for daily use
in patients 12 years of age and older for 4 weeks.10

CONCLUSION
Topical medications are the mainstay of therapy for the majority
of patients with mild psoriasis in clinical practice,9 but they are
not very well studied in this population in randomized, vehiclecontrolled, clinical trials. This post hoc analysis of pooled data
from 3 clinical trials provided an important demonstration of the
benefit of Cal/BD foam in effectively treating patients with mild
psoriasis, further supporting the evidence-based management
of mild patients with topical therapies. Larger prospective
studies are needed to confirm these results.
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A limitation of the study relates to the nature of post hoc
analyses, including the testing of hypotheses that were not
defined prospectively and the lack of relevant statistical
comparisons, as provided by the statistical analysis plans of the
original studies. While the study designs of the 3 pooled studies
were largely similar, there were some inherent differences,
such as the length of the trial (eg, 4 weeks for PSO-FAST and
12 weeks for PSO-ABLE), that could unexpectedly influence
the pooling of their clinical outcomes. Nonetheless, the current
results in mild subjects appeared to be consistent with those
observed in the original studies, in terms of efficacy in treating
subjects of all severities. These findings will require validation
from larger-scale studies. In the meantime, they fill a gap in our
understanding of efficacious topical treatment options for mild
psoriasis. We did not perform a comparable post hoc analysis of
safety data in the mild subject population. However, overall, Cal/
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ABSTRACT
Introduction: Patients with psoriasis and low body surface area (BSA) involvement often experience substantially reduced quality of
life and may be candidates for topical therapies. Fixed-combination halobetasol propionate (0.01%) and tazarotene (0.045%) lotion (HP/
TAZ) vs vehicle lotion was evaluated in participants with 3% to 5% BSA involvement.
Methods: In two phase 3, multicenter, double-blind, vehicle-controlled, 8-week studies (ClinicalTrial.gov identifiers: NCT02462070/
NCT02462122), adults with moderate/severe investigator’s global assessment (IGA) score were randomized 2:1 to once-daily HP/
TAZ or vehicle. Pooled post hoc analyses included participants with baseline BSA involvement of 3% to 5%. Measures included
treatment success (≥2-grade IGA reduction, clear/almost clear score), reduction in affected BSA, and clinically meaningful improvement
(reduction) of ≥4 points on dermatology life quality index (DLQI).
Results: Of 418 participants, 232 had baseline BSA involvement of 3% to 5% (HP/TAZ, n=149; vehicle, n=83). At week 8, 42.7% of
HP/TAZ-treated participants achieved treatment success, compared with 11.4% of vehicle-treated participants (P< .001). Participants
experienced significantly greater reductions in affected BSA at week 8 with HP/TAZ (-36.0%) vs vehicle (-1.6%; P< .001). Larger
proportions experienced clinically meaningful DLQI improvements at week 8 with HP/TAZ (64.2%) vs vehicle (47.4%; P< .05). More
participants achieved a ≥2-grade improvement in plaque elevation and scaling with HP/TAZ vs vehicle (each comparison, P< .001).
Serious adverse events and discontinuations due to treatment-emergent adverse events were rare.
Conclusions: In participants with plaque psoriasis and BSA involvement of 3% to 5%, HP/TAZ provided significantly improved
effectiveness after 8 treatment weeks vs vehicle lotion, with clinically meaningful improvements in quality of life.
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INTRODUCTION

P

soriasis is a chronic inflammatory skin disease
characterized by raised erythematous plaques with
silvery scales.1 Psoriasis is common, affecting ~2% of
the population, and is associated with reduced quality of life
(QOL).1,2 Identification of patients with mild as opposed to
moderate or severe psoriasis is complex.3 Furthermore, multiple
studies have found that patients who are considered to have
mild psoriasis nonetheless experience greatly impaired QOL
because of ongoing symptoms such as pruritus and because
of the shame and social rejection associated with visible skin
lesions.4-7
Topical agents are the mainstay of treatment for mild-tomoderate psoriasis, including treatment of patients with

lower levels of body surface area (BSA) involvement who
are not candidates for systemic therapy.3,8 However, safety
concerns associated with topical corticosteroids, including
skin atrophy and adrenal suppression, limit their long-term
use.8,9 Tachyphylaxis is also experienced by some patients with
extended, >12-week topical steroid use.8 Combining the retinoid
tazarotene with a potent or super-potent topical corticosteroid,
such as halobetasol propionate, is recommended for patients
with mild-to-moderate disease.8 Halobetasol propionate/
Tazarotene may provide synergistic effectiveness, increase
the duration of remission, and reduce adverse events
(AEs), especially those associated with independent use of
halobetasol propionate and tazarotene, including skin atrophy
and irritation.8,10,11
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A once-daily, fixed combination of halobetasol propionate
(0.01%) and tazarotene (0.045%) lotion (HP/TAZ) was developed
to address these unmet needs in the topical treatment of
psoriasis and is indicated for treatment of plaque psoriasis in
adults.12 Efficacy and safety of HP/TAZ were evaluated in two
phase 3, multicenter, double-blind, vehicle-controlled trials.13,14
In these trials, HP/TAZ resulted in significantly higher levels
of treatment success, greater reductions in affected BSA, and
greater improvements in QOL vs vehicle. The most common
treatment-emergent AEs (TEAEs) were contact dermatitis,
application-site pain, and pruritis.14

Safety evaluation was based on TEAEs and local skin reactions.
Week 8 outcomes for symptoms of itching, dryness, and burning/
stinging, assessed as safety measures, were also analyzed.

Because topical treatment is an option for patients with
psoriasis with lower levels of BSA involvement,15 the objective
of this analysis was to evaluate the efficacy, effects on QOL, and
safety of HP/TAZ vs vehicle in individuals with BSA involvement
of 3% to 5% at baseline.

Statistical Analyses
Efficacy assessments were conducted in the intention-to-treat
population, and safety assessments were conducted in the
safety population. Descriptive statistics are reported as n (%)
and mean (SD). A Cochran-Mantel-Haenszel test stratified by
analysis center was used for between-treatment comparisons
of proportions achieving success (based on IGA and psoriasisassociated signs) and achieving a clinically meaningful
improvement in QOL (based on DLQI). For treatment success
analyses, multiple imputation was used to impute missing
values. For the QOL analysis, no imputation was made for
missing data. Between-treatment comparisons of mean
percentage change from baseline in BSA were conducted via
analysis of covariance, with factors of treatment and analysis
center and baseline BSA as a covariate. No imputation was
made for missing data.

MATERIALS AND METHODS
Study Design
This post hoc analysis is based on data from two phase 3,
multicenter, double-blind, vehicle-controlled trials of HP/
TAZ for treatment of moderate-to-severe plaque psoriasis
(ClinicalTrial.gov identifiers: NCT02462070, NCT02462122).13,14
Detailed methodology of the underlying studies has been
previously described.13,14 Briefly, adults with investigator’s
global assessment (IGA) score of 3 (moderate) or 4 (severe) and
affected BSA of 3% to 12% at baseline were randomized 2:1 to
receive HP/TAZ or vehicle once daily for 8 weeks with a 4-week
posttreatment follow-up period. Study visits took place at
baseline and weeks 2, 4, 6, 8, and 12. Pooled post hoc analyses
were conducted in a subset of participants with baseline BSA
involvement of 3% to 5%.

Exploratory analyses of the overall study population were
conducted to analyze the relationship between severe disease
(baseline IGA score of 4 [severe]) and occurrence of TEAEs and
symptoms of itch or rash. Additional exploratory analyses in the
overall population assessed the relationship between severity
of symptoms (itch, dryness, and burning/stinging) at baseline
and at maximum values postbaseline (through week 12).

Do Not Copy
Penalties Apply

Outcome Measures
The primary efficacy endpoint in the 2 studies was proportion of
participants achieving treatment success (≥2-grade improvement
from baseline in IGA score and a score of 0 [clear] or 1 [almost
clear]). Additional efficacy endpoints in this post hoc analysis
included percentage reduction in affected BSA and proportion
of participants with ≥2-grade improvements from baseline
(success) in psoriasis-associated signs of plaque elevation and
scaling at the target lesion at week 8. For the psoriasis signs
analyses, participants with a baseline grade of ≥2 in the sign
were included.
To assess changes in QOL, reductions (improvements) in
dermatology life quality index (DLQI) scores were analyzed. The
DLQI scores range from 0 to 30, with higher scores indicating
worse QOL. A clinically meaningful improvement was defined
as a ≥4-point reduction (improvement) in the DLQI score.16
The DLQI was administered at baseline and weeks 4, 8, and
12; participants with a baseline value ≥4 were considered for
analysis.

RESULTS

Demographics, Disposition, and Baseline Characteristics in the
BSA 3% to 5% Subgroup
Of 418 participants in the pooled intention-to-treat population,
232 (149 treated with HP/TAZ and 83 treated with vehicle) had
baseline BSA involvement of 3% to 5%. Of these, 207 (89.2%)
completed the study (HP/TAZ, 133 [89.3%]; vehicle, 74 [89.2%]).
The most common reasons for study discontinuation were
TEAEs (HP/TAZ, n=6; vehicle, n=1) and participant requests (HP/
TAZ, n=8; vehicle, n=3).
Among the 232 participants included in this subgroup analysis,
mean age at baseline was 50.3 years and was similar between
treatment groups (Table 1). The proportion of males was
somewhat higher in the vehicle group (69.9%) compared with the
HP/TAZ group (58.4%). Most (91.8%) participants had moderate
IGA scores of 3 at baseline, and mean BSA involvement was
3.8%.
Efficacy and QOL Outcomes
At week 8, 42.7% of HP/TAZ-treated participants with BSA
involvement of 3% to 5% achieved treatment success, vs 11.4%
of vehicle-treated participants (P< .001; Figure 1). Statistically
significant differences between treatment groups began at week
2 and were maintained through week 12. Of 60 HP/TAZ-treated

wk
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TABLE 1.
Demographics and Baseline Characteristics in BSA Involvement of 3% to 5% Subgroup (ITT Population; Pooled Data)
Parameter
Age, mean (SD), y

HP/TAZ
(n=149)

Vehicle
(n=83)

Total
(N=232)

49.6 (13.1)

51.6 (12.3)

50.3 (12.8)

Male sex, n (%)

87 (58.4)

58 (69.9)

145 (62.5)

Hispanic/Latino ethnicity, n (%)

42 (28.2)

22 (26.5)

64 (27.6)

American Indian/Alaska Native

1 (0.7)

0 (0)

1 (0.4)

Asian

11 (7.4)

3 (3.6)

14 (6.0)

Black/African American

7 (4.7)

3 (3.6)

10 (4.3)

Native Hawaiian/Pacific Islander

3 (2.0)

1 (1.2)

4 (1.7)

127 (85.2)

76 (91.6)

203 (87.5)

139 (93.3)

74 (89.2)

213 (91.8)

10 (6.7)

9 (10.8)

19 (8.2)

Affected BSA, mean (SD), %

3.7 (0.74)

3.9 (0.83)

3.8 (0.78)

DLQI score, mean (SD)

7.7 (5.68)

8.4 (5.99)

NA

Race/Ethnicity, n (%)

White
IGA score, n (%)
3 (moderate)
4 (severe)

BSA, body surface area; DLQI, dermatology life quality index; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; IGA, investigator’s global assessment;
ITT, intention-to-treat; NA, not available.

The

participants who achieved treatment success after 8 weeks, 38
(63.3%) maintained success at week 12. Representative photos
of a participant with baseline BSA involvement of 3% who
received HP/TAZ and achieved treatment success at week 8 are
shown in Figure 2.

HP/TAZ-treated

participants

experienced

statistically

Do Not significantly
Copy greater reductions in affected BSA at week 8 vs
vehicle-treated participants (P< .001; Figure 3); this difference
Penaltieswas
Apply
statistically significant from weeks 2 to 12. At week 8, a

FIGURE 1. Proportion of participants achieving treatment success by study visit in BSA involvement of 3% to 5% subgroup (ITT population; pooled
data).a BSA, body surface area; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; IGA, investigator’s global assessment; ITT,
intention-to-treat. aTreatment success was defined as a ≥2-grade improvement from baseline in IGA score and a score of clear or almost clear.
*
P< .05 vs vehicle. **P< .001 vs vehicle.
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Safety and Local Skin Reactions
A larger proportion of participants with BSA involvement of
3% to 5% who were treated with HP/TAZ experienced TEAEs
vs vehicle-treated participants (Table 2). In the HP/TAZ group,
4 participants experienced severe TEAEs (pruritus, severe
pruritus, allergic reaction to study drug, and facial cellulitis/
forehead methicillin-susceptible Staphylococcus aureus [which
was also classified as a serious AE]). The most common TEAE
among HP/TAZ-treated participants was contact dermatitis
(7.4%); no other TEAE was reported in >3% of participants (Table
2). Across study visits, HP/TAZ-treated participants with BSA
involvement of 3% to 5% had low peak incidence of skin atrophy
(4.4%), striae (0.7%), telangiectasias (0.7%), and folliculitis
(2.2%). Among vehicle-treated participants, peak incidence of
these dermatologic AEs was <2%.

FIGURE 2. Improvement of psoriasis with HP/TAZ. Representative
images from a participant with baseline BSA involvement of 3%
who was treated with once-daily HP/TAZ for 8 weeks, with 4-week
posttreatment follow-up at week 12. Target lesion is on back. BSA,
body surface area; HP/TAZ, halobetasol propionate (0.01%) and
tazarotene (0.045%) lotion.

Baseline

Wk 4

Wk 8

Improvements in irritation-related local skin reactions of
itch, dryness, and burning/stinging from baseline to week 8
were reported with HP/TAZ- vs vehicle-treated participants
in the BSA 3% to 5% involvement subgroup. Among HP/TAZtreated participants, a numerically higher percentage at week
8 compared with baseline had no symptoms of itching (58.5%
vs 31.8%), no symptoms of dryness (61.5% vs 44.6%), and no
symptoms of burning/stinging (80.0% vs 64.9%). In exploratory
analyses comparing treatment groups in the overall study
population, HP/TAZ-treated participants (n=269) were less likely
to experience maximum postbaseline levels through week 12
of moderate/severe irritation-related AEs than vehicle-treated
participants (n=140; Table 3). Irritation-related AEs were also
more likely to improve postbaseline from moderate or severe

Wk 12

larger proportion of HP/TAZ-treated participants vs vehicletreated participants achieved ≥2-grade improvements in plaque
elevation (56.0% vs 19.4%) and scaling (62.7% vs 25.6%; P< .001
for each comparison).

Do Not Copy
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The proportion of participants experiencing clinically meaningful
≥4-point reductions in DLQI at week 8 was greater with HP/TAZ
vs vehicle (P< .05; Figure 4), with significant improvements
maintained at week 12.

FIGURE 3. Mean percentage change from baseline in affected BSA by study visit in BSA involvement of 3% to 5% subgroup (ITT population; pooled
data). BSA, body surface area; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; ITT, intention-to-treat. *P< .01 vs vehicle.
**
P< .001 vs vehicle.
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FIGURE 4. Percentage of participants who achieved clinically meaningful improvement in quality of life in BSA involvement of 3% to 5% subgroup
(ITT population; pooled data).a BSA, body surface area; DLQI, dermatology life quality index; HP/TAZ, halobetasol propionate (0.01%) and tazarotene
(0.045%) lotion; ITT, intention-to-treat. aClinically meaningful improvement defined as a ≥4-point reduction (improvement) in DLQI score. N values
shown for baseline. *P< .05 vs vehicle. **P< .01 vs vehicle.
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TABLE 2.
Summary of TEAEs Through Week 8 in BSA Involvement of 3% to 5% Subgroup by Treatment (Safety Population; Pooled Data)
Parameter, n (%)

HP/TAZ
(n=148)

Vehicle
(n=82)

Any TEAE

55 (37.2)

16 (19.5)

1 (0.7)

0 (0)

Any SAE
Death
Discontinuation due to TEAE

Do Not Copy
0 (0)
Penalties Apply 7 (4.7)

0 (0)
2 (2.4)

Severity of TEAEa
Mild

23 (15.5)

7 (8.5)

Moderate

28 (18.9)

8 (9.8)

4 (2.7)

1 (1.2)

Related

35 (23.6)

5 (6.1)

Unrelated

20 (13.5)

11 (13.4)

Contact dermatitis

11 (7.4)

0 (0)

Pruritus

4 (2.7)

2 (2.4)

Burning sensationd

4 (2.7)

1 (1.2)

Folliculitis

4 (2.7)

0 (0)

Rash

3 (2.0)

0 (0)

Excoriation

3 (2.0)

0 (0)

Application-site pain

3 (2.0)

0 (0)

Sinusitis

3 (2.0)

0 (0)

Nasopharyngitis

Severe
Relationship to study drugb

TEAE reported in ≥2% of participants in either treatment groupc

2 (1.4)

2 (2.4)

Peripheral swelling

0 (0)

2 (2.4)

Headache

0 (0)

2 (2.4)

BSA, body surface area; HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion; SAE, serious adverse event; TEAE, treatment-emergent adverse event.
a
By maximum severity. bBy strongest relationship to study drug. cListed in descending order of incidence in the HP/TAZ group. dSystem Organ Class: nervous system
disorder.
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TABLE 3.
Exploratory Analysis of Shift in Local Skin Reactions (Itch, Dryness, and Burning/Stinging) From Baseline to Maximum Postbaseline Value in
Overall Study Population by Treatment (Safety Population; Pooled Data)
HP/TAZ (n=269)a

Vehicle (n=140)

Maximum Postbaseline Value,
n (%)

Maximum Postbaseline Value,
n (%)

None/
Mild

Moderate/
Severe

None/
Mild

Moderate/
Severe

None/Mild

95 (35.3)

51 (19.0)

46 (32.9)

34 (24.3)

Moderate/Severe

46 (17.1)

77 (28.6)

12 (8.6)

48 (34.3)

None/Mild

135 (50.2)

47 (17.5)

64 (45.7)

21 (15.0)

Moderate/Severe

39 (14.5)

48 (17.8)

9 (6.4)

46 (32.9)

184 (68.4)

41 (15.2)

93 (66.4)

26 (18.6)

26 (9.7)

18 (6.7)

5 (3.6)

16 (11.4)

Baseline
Itch

Dryness

Burning/Stinging
None/Mild
Moderate/Severe

HP/TAZ, halobetasol propionate (0.01%) and tazarotene (0.045%) lotion. Data are shown for all participants with ≥1 postbaseline assessment.
a

to mild or none among HP/TAZ- vs vehicle-treated participants;
itch was 2.0 times, dryness was 2.3 times, and burning/stinging
was 2.7 times more likely to improve (Table 3).

obtain treatment results more quickly. Excess use of tazarotene
can increase symptoms of skin irritation.18
Our results demonstrate that outcomes of treatment success,

Do Not reduction
Copy of affected BSA, and improvement in QOL among
In this subgroup analysis, we analyzed outcomes for participants
participants with BSA involvement of 3% to 5% were maintained
Apply
with plaque psoriasis and BSA involvement of 3% toPenalties
5% enrolled
for
4 weeks after HP/TAZ treatment concluded. Because
DISCUSSION

in two phase 3 clinical trials of HP/TAZ.13,14 Compared with
participants treated with vehicle lotion after 8 weeks of therapy,
participants treated with HP/TAZ experienced significantly
higher rates of treatment success, greater reductions in affected
BSA, and higher rates of improvement in plaque elevation and
scaling. The HP/TAZ-treated participants also had significantly
higher rates of clinically meaningful improvement in QOL, an
effect maintained for 4 weeks after treatment.
Among participants with BSA involvement of 3% to 5%, HP/
TAZ was well tolerated, with low rates of skin atrophy and other
dermatologic symptoms. Local skin symptoms of itch, dryness,
and burning/stinging also improved with HP/TAZ treatment,
with comparable results observed in an exploratory analysis
in the overall population. The HP/TAZ-treated participants with
moderate or severe symptoms at baseline were numerically
more likely than vehicle-treated participants to improve to no or
mild irritation-related symptoms. Long-term tolerability of HP/
TAZ treatment was further demonstrated in an open-label followup (≤1 year) of participants enrolled in an HP/TAZ phase 3 trial.17
It is important to consider the role that patient education may
play in mitigating irritation-related side effects. Recommended
tazarotene dose is a pea-sized amount; however, patients may
overestimate how much is needed or apply a greater amount to

intermittent (eg, weekend only) therapy may be considered as
an approach to reduce AEs of topical corticosteroid treatment
and manage plaque psoriasis over time,8,19-22 maintenance of
response observed in this analysis suggests HP/TAZ may have
durable benefits during interruptions in treatment (ie, “drug
holidays”). Moreover, we recommend that treatment continues
until skin clearance is achieved rather than for an arbitrary
8-week period. Clearance of thinner plaques is usually achieved
within 3 to 6 weeks and potential skin irritation from continued
therapy can be mitigated.14,18
According to practice guidelines, patients included in our analysis
would be considered to have mild or moderate disease severity
based on BSA involvement of 3% to 5%.23-25 Although percentage
of skin involvement is an important measure of disease severity,
assessment of mild psoriasis in clinical practice may also be
based on patient QOL and response to conservative (topical)
treatment.23 After a modified Delphi approach was developed
by the International Psoriasis Council to generate a consensus
statement on psoriasis severity, it is now recommended that
patients should be classified not as having mild/moderate/
severe disease but rather as being candidates for topical or
systemic therapy. For patients to be classified as candidates
for systemic therapy, it is recommended that they meet at least
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one of the following criteria: BSA involvement of >10%, disease
involving special areas (eg, face, palms, genitalia, scalp), or
topical treatment failure.3 Patients included in this analysis, who
generally responded well to 8 weeks of HP/TAZ and experienced
improvements in DLQI (QOL), may be effectively and safely
treated over time with topical therapy alone.
It is important to note that psoriasis is often inadequately
treated.26 A survey found that 36% of dermatologists
manifested therapeutic inertia when treating psoriasis, defined
as discomfort with quickly initiating treatment or optimizing
existing treatment.27 Even for the proactive clinician, long-term
management of mild psoriasis can pose challenges. Currently
available biologic therapies are highly effective in achieving
near-complete or complete clearance,28 though these are not
indicated for mild disease, and other systemic therapies have
safety issues and limited long-term effectiveness.22 By contrast,
patients are frequently nonadherent to topical treatment
regimens, particularly those that require separate applications
of multiple products21,22 and those that are less effective.29
Fixed-dose combination therapies such as HP/TAZ may improve
adherence by simplifying the treatment regimen and improve
patient QOL with effective treatment.22
A limitation of this study is that response to HP/TAZ treatment
among individuals with BSA involvement of 3% to 5% was
analyzed post hoc rather than prospectively.

CONCLUSION
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Topical treatment is an important and often only option for
patients with psoriasis who have low BSA involvement and
are not candidates for systemic therapy. In this analysis of
pooled data from two phase 3 trials, treatment with HP/TAZ vs
vehicle was associated with treatment success, reductions in
affected BSA, improvement in plaque elevation and scaling, and
clinically meaningful improvement in QOL among participants
with plaque psoriasis who had BSA involvement of 3% to 5%.
Patients with low BSA involvement aim for the near-complete to
complete skin clearance achievable with newer biologic agents.
A potentially effective and well-tolerated option for treatment of
patients with lower BSA involvement, HP/TAZ, which is indicated
for all adults with plaque psoriasis,12 can enable patients to
achieve high rates of skin clearance that they want and deserve.
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ABSTRACT
Psoriasis is a chronic inflammatory skin condition resulting from the dysregulation of cytokines. Apremilast, an oral phosphodiesterase-4
inhibitor is approved by the Federal Drug Administration (FDA) for the treatment of moderate to severe plaque psoriasis in patients
who are eligible for phototherapy or systemic therapy. The drug increases cyclic adenosine monophosphate, cAMP, modulating the
expression of pro-inflammatory cytokines. This review aims to explore and categorize current literature describing the efficacy and
safety profile of the addition of apremilast to existing therapies including topicals, phototherapy, and systemic agents for the treatment
of psoriasis. One database was used for the literature search. Seventeen studies with 617 patients met inclusion criteria and were
included. Fifteen studies demonstrated beneficial results with excellent safety and efficacy of apremilast combination therapy (CT).
Apremilast has been shown to improve the quality of life and reduce symptom severity in moderate to severe psoriasis. The drug’s
simple dosing schedule with mild side effect profile makes it a practical option for patients as combination therapy.
J Drugs Dermatol. 2021;20(8):837-843. doi:10.36849/JDD.5845

INTRODUCTION
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soriasis is a burdensome chronic, relapsing and remitting
immune-mediated inflammatory skin condition requiring
long term treatment. The worldwide prevalence of
psoriasis is 2-3%.1 Biologic therapy is the preferred method
for treating moderate to severe psoriasis unresponsive to
localized topical therapies, oral agents, and phototherapy.2
Combination therapy (CT) with biologics is commonly chosen
when monotherapy is inefficient and to reduce adverse events.3
CT with apremilast is less commonly used to treat psoriasis
although it offers promising results. Apremilast was FDA
approved in 2014 as an oral monotherapy for the treatment
of moderate to severe psoriasis.4 Recommended apremilast
dosage is up-titration to 30 mg twice daily. There is a gap in
clinical research about using apremilast CT for recalcitrant
psoriasis so in this literature review, we aim to assess scientific
literature for apremilast CT in treating moderate to severe
psoriasis.

MATERIALS AND METHODS
The review is based on a literature search performed by one
reviewer (M.I.) using the PubMed database on April 7, 2020.
Key search terms included apremilast, psoriasis, topicals, oral
agents, biologics, combined therapy, and combination therapy.

The reviewer performed subsequent data extraction, evaluation,
and synthesis of original clinical research articles and case
reports between the years 2015-2019. Included articles used
apremilast in combination with oral agents, topicals, biologics,
and/or phototherapy to treat psoriasis. Articles were excluded if
the pathology did not include psoriasis, treatment did not include
concurrent combination therapy with apremilast, information
on agents used for combination therapy was unavailable or
were review papers. The online literature search yielded 262
original articles. A total of 17 articles met the selection criteria
and were included (Figure 1).
Study Characteristics
Clinical efficacy of apremilast CT was assessed in 1 randomized
controlled trial, 2 nonrandomized interventional studies, 5
retrospective chart reviews, and 9 case reports from years 2015
to 2019. A total of 617 patients were treated using apremilast CT.
Patients had plaque psoriasis with the exception of 2 patients
with generalized pustular psoriasis and Acrodermatitis continua
of Hallopeau (n=1), and psoriasis verrucosa (n=1). The mean
patient age was 51.7 years (range 18-74). Mainly, patients
with moderate to severe disease were included. Patients had
comorbidities such as psoriatic arthritis, autoimmune diseases,
and other chronic conditions (eg, type 2 diabetes mellitus).

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

838
Journal of Drugs in Dermatology
August 2021 • Volume 20 • Issue 8

M.G. Ivanic, A. Thatiparthi, S. Walia, et al

FIGURE 1. Study selection flow chart.
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Types of Apremilast Combination Treatment
Based on the 17 articles included, the combination therapies
used for treatment were biologic/apremilast (n=11), topical/
apremilast (n=7), oral agent/apremilast (n=6), and phototherapy/
apremilast (n=5; Table 1, Table 2). Permitted topicals included
corticosteroids,5-8 non-medicated emollients,5 and scalp
preparations.5

(3/17). Dermatology Life Quality Index (DLQI) was used in 3
studies to measure patients’ quality of life (QoL), which is
associated with treatment response and disease severity.9
Studies that did not use PASI evaluated apremilast CT efficacy
with clinical evaluation by a provider (4/17) and patient reported
improvement of psoriasis (1/17).

Study Outcome Measures
Percent improvement in Psoriasis Area Severity Index
(PASI) score from baseline is a commonly used measure for
tracking improvement in clinical trials.9 Seventy-five percent
improvement from baseline scores (PASI-75) was the most
common clinical endpoint used in 6 of 17 included studies,
followed by PASI-50 (3/17), PASI-90 (1/17), and PASI-100 (1/17).
Also, other commonly used measures were mean improvement
in PASI (3/17) and raw PASI scores evaluated by a physician

Fifteen of 17 studies had favorable treatment outcomes for
apremilast CT treating moderate to severe psoriasis. Two out
of 17 study results did not support apremilast CT to be more
effective compared to apremilast monotherapy10 or improve
multi-drug resistant psoriasis.11 Significance was found in 3
studies, providing strong evidence that apremilast CT confers
benefit to existing therapies for psoriasis. Although significance
(expressed by P values) was not cited in the majority of
included studies, benefits of apremilast CT were seen by clinical

RESULTS
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TABLE 1.
Study Characteristics and Treatment Outcomes
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6

TABLE 2.
Case Study Characteristics and Treatment Outcomes
Case Reports (n= 9)
Time for
Study
Treatment
Therapeutic
Response

Results

Safety

Danesh et al.

Biologic +
Topical +
apremilast
(n=1)

16 weeks

Nearly complete clearing of
plaque psoriasis rash with 4
pea-sized residual lesions
remaining on each shin

No AE

De A et al.

Biologic + apremilast
(n=2)

16 weeks

Nearly complete clearance of
plaque psoriasis, with a
reduction to PASI-1.2 in one
patient

Mild diarrhea
(n=1)

12 weeks

Apremilast CT had worse
outcome (PASI 18) than
biologic monotherapy (PASI
15). Patient is a carrier for
HLA-C 18:01 that is
positively associated with
recalcitrant psoriasis

Drug
nonresponsive
diarrhea

Galluzzo et al.

Biologic + apremilast
(n=1)

Georgakopoulos
et al.

Biologic + apremilast
(n=1)

Ichiyama et al.

Okazaki et al.

Rothstein et al.

Topical + apremilast
(n=1)
Topical +
Oral agent +
Phototherapy +
apremilast
(n=1)

24 weeks

24 weeks

8 weeks

Apremilast CT maintained
and controlled GPP and
ACH, that was previously
cleared by cyclosporine A
PASI score improved from
3.5 to 0.4
Apremilast CT reduced the
size of plaques and lesions of
the trunk and and psoriasis
verrucosa nodules on bilateral
lower legs

Do Not Copy
Clearance of lesions with only
Biologic + apremilast
few
residual scaly plaques on
Penalties
Apply
12 weeks
(n=1)
bilateral lower extremities and

No AE

n/a

No AE

Mild diarrhea

trunk

Biologic + apremilast
24-36
75% achieved PASI-75 and
Sacchelli et al.
Mild diarrhea
(n=4)
weeks
25% achieved PASI-100
Oral agent +
PASI decreased from 10.2 to
Upper respiratory
Zarbafian et al.
apremilast
104 weeks 2.4 and DLQI improved from
infection
(n=1)
20 to 1
Abbreviations: CT: combination therapy, GPP: generalized pustular psoriasis, ACH: Acrodermatitis
continua of Hallopeau, PASI: Psoriasis Area Severity Index score, AE: adverse event, n/a: not available

improvement in PASI scores in 7 of 8 study articles (Table 1), and
in 4 of 9 case reports (Table 2).
Adverse Events With Apremilast CT
The most common adverse events (AEs) with apremilast CT
were diarrhea (11/17 studies) and nausea (6/17). Other reported
AEs included abdominal pain, upper respiratory infection,
weight loss, headache, and psychiatric mood changes including
depression and anxiety. Mild and moderate first-degree burns
with UVB (11/29 patients) were reported with phototherapy/
apremilast CT.12 Patients discontinued apremilast CT due to lack
of efficacy, AEs, or unknown reasons in 5 of 17 included studies
(proportion of patients did not exceed 14% in any study; Table 1).

Apremilast With Oral Systemic Agents
A randomized controlled trial (PALACE 3)5 involved 505 patients
with psoriasis (≥ one lesion ≥2 cm) and concomitant psoriatic
arthritis who received either apremilast 20 mg (n=169) or 30 mg
(n=167) twice daily or placebo (n=169). Patients were permitted to
continue DMARDS (methotrexate, leflunomide, sulfasalazine, or
combination), oral corticosteroids, as well as low potency topical
corticosteroids. About 60% of total patients in the apremilast
treatment cohorts continued existing DMARDs (methotrexate,
leflunomide, sulfasalazine) and/or oral corticosteroids. After 16
weeks, a significant number of patients with BSA ≥3% (n=279)
reached PASI-50 with apremilast 30 mg (41%) vs placebo (24%;
P=0.0098). Improvements in psoriasis and psoriatic arthritis
were sustained through week 52.
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Apremilast With Topicals
An open-label nonrandomized interventional study6, assessed
the addition of apremilast 30 mg twice daily to existing topical
steroids in 20 patients. There was a significant difference in
mean percent product of BSA and statistic Physicians Global
Assessment (sPGA) (BSA x sPGA score) at week 16 (score=12),
reduced from week 0 (21), week 4 (18), and week 8 (15)
(P=0.006). Mean percent change of BSA x sPGA from baseline
was significantly reduced at week 8 (29%) and week 16 (44%)
compared to baseline. Patients achieved PASI-50 at week 8 (15%)
and week 16 (40%), and PASI-75 at week 16 (30%). Additionally,
there was a significant reduction in pruritus at week 8 maintained
through week 16. Also, there was a statistically significant 62%
reduction in mean DLQI score between week 16 (4; P=0.0002)
compared to baseline (≥7).
A case study7 involved a 44-year-old woman who had psoriasis
and SLE. She was treated with apremilast 30 mg twice daily and
topical calcipotriol and betamethasone for 24 weeks. Her PASI
score improved from 3.5 (week 0) to 0.4 (week 24).
Apremilast With Phototherapy
An open-label nonrandomized interventional study12 evaluated
efficacy of apremilast 30 mg twice daily added to phototherapy
(NB-UVB 310-312 nm) 3 times per week for 12 weeks (n=29).
Seventy three percent of the 22 patients who completed the
trial reached PASI-75 and 45% reached PASI-90 after 12 weeks
of phototherapy/apremilast. Mean PASI score improved by 77%
with a score of 3.7 (week 12) decreasing from 15.9 (week 0).
Mean Physician Global Assessment (PGA) score improved by
55% with a score of 1.4 (week 12) decreased from 3.1 (week 0).

M.G. Ivanic, A. Thatiparthi, S. Walia, et al

Another retrospective study14 reported after 52 weeks of
apremilast with ustekinumab, adalimumab, or etanercept,
22 patients had a 50% improvement of psoriasis and disease
associated pain compared to baseline with biologics alone.
However, apremilast dosages were not specified.
A different retrospective study15 assessed apremilast 30 mg
twice daily with multiple treatment arms including biologics,
oral agents, topicals, and phototherapy in 67 patients. There was
a reduction of mean PASI with all combination therapies after
12 weeks of use. Combinations included NB-UVB/apremilast
(before CT: 9.2; after CT:1.7), methotrexate/apremilast (8.7; 2.8),
cyclosporine/apremilast (10.9; 4), acitretin/apremilast (6.8; 1.6),
TNF inhibitors/apremilast (8.1; 2.4),TNF inhibitors/methotrexate/
apremilast (9.9; 2.3), and ustekinumab/apremilast (8.4; 1.9).
A retrospective study16 comprised of 14 patients with biologic
fatigue, found the mean PASI score significantly decreased
after 24 weeks of apremilast 30 mg twice daily with infliximab,
adalimumab, secukinumab, ixekizumab, or ustekinumab (1.6)
vs biologic monotherapy (3.2) before addition of apremilast
(P<0.05). In this study, 29% of patients reached PASI-75 and 50%
reached PASI-50, although these changes were not significant.
In a case report8 on a 67-year-old man with psoriasis verrucosa
of the lower legs, addition of apremilast 60 mg daily to topical
glucocorticoids, vitamin D3, etretinate, cyclosporine, and UVB
noticeably reduced nodules on bilateral lower legs after 2
months.
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Apremilast With Multiple Therapies
A retrospective study13 compared apremilast monotherapy
(n=59) to apremilast with existing phototherapy, systemic
therapy (methotrexate, cyclosporine, or sulfasalazine), biologic
therapy (etanercept, ustekinumab, adalimumab, secukinumab,
or infliximab), topicals, or CT (infliximab/methotrexate,
ustekinumab/acitretin, or adalimumab/methotrexate) over
16 weeks (n=89). Apremilast dosages were not specified in
this study. Apremilast CT (37.1%; P=.396) resulted in a greater
number of patients achieving PASI-75 or PGA score of 0 or 1
after 16 weeks vs monotherapy (44.1%), however this difference
was not statistically significant.
A follow up study to the one above10 assessed apremilast
CT efficacy over 52 weeks. Results showed that apremilast
monotherapy (n=21) was as effective as apremilast with
methotrexate, etanercept, ustekinumab, adalimumab, acitretin,
infliximab, sulfasalazine, secukinumab, adalimumab/methotrexate, or etanercept/methotrexate (n=27), since patients in
monotherapy (66.7%) and CT (63.0%; P=.787) cohorts similarly
maintained therapeutic response through week 52.

A case report17 involved a 54-year-old man with psoriasis, HIV,
obesity, and type 2 diabetes. With addition of apremilast 30
mg twice daily to abacavir/lamivudine and efavirenz, his PASI
decreased from 10.2 to 4.1 in 3 months. After 2 years on CT, his
PASI remained stable at 2.4.
Apremilast With IL-17 Inhibitors
A case series18 of 4 patients found that with secukinumab/
apremilast, 1 of 4 patients achieved PASI-100 and the other 3
patients reached PASI-75 or higher; mean PASI was 2. Apremilast
dosages were not reported.
A two-case series19 supported the therapeutic maintenance effect
of apremilast CT. A 32-year old man maintained therapeutic
clearance of plaques with secukinumab/apremilast 30 mg twice
daily after initial clearance with secukinumab for 7 months. A
23-year-old man had nearly complete clearance of psoriasis,
with a reduction from PASI-5 to PASI-1.2 by 4 months with
secukinumab/apremilast after initial treatment of secukinumab
monotherapy for 5 months.
A case report20 of a 67-year-old man with severe recalcitrant
plaque psoriasis achieved clinical clearance, excluding a few
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residual plaques, after secukinumab/apremilast 30 mg twice
daily for 3 months.

suggesting that the effect was driven by the addition of
apremilast.

Apremilast With TNF Inhibitors
A case study21 of a 31-year-old man with adalimumab/apremilast
30 mg twice daily, reported clearing of chronic uncontrolled
psoriasis, primarily on his lower extremities and trunk, in 4
months.

Combining apremilast with existing immunomodulator therapy
such as biologics, did not decrease immunity in a clinically
worrisome manner in most patients. Reported AEs associated
with immunosuppression (ie, URI, nasopharyngitis, and other
infections) were present in 3 of 17 articles.5,15,17 There were no
reports of tuberculosis reactivation, change in status of comorbid
disease, or deaths with apremilast CT. Authors of one study13
reported no significant difference in reported AEs between
biologic/apremilast and biologic monotherapy cohorts. After
1 year of therapy, the biologic/apremilast cohort (22.2%) had
a slightly larger fraction of AEs compared to the monotherapy
cohort (14.3%) which authors believed may have been due
to concurrent therapy rather than apremilast.10 Clinicians
addressing biologic fatigue should consider apremilast CT as
relatively safe since serious AEs rarely occurred in included
studies.

Another case report22 involved a 68-year-old man with an
acute presentation of Generalized Pustular Psoriasis (GPP)
and associated Acrodermatitis Continua of Hallopeau (ACH).
After a 2-week course of cyclosporine A reduced ACH lesions,
he was transitioned to infliximab/apremilast 30 mg twice
daily. The transition had therapeutic maintenance of GPP and
onychodystrophy. Authors reported infliximab monotherapy
provided transient clearance, but CT was necessary for long
term remission.
Apremilast With IL-23 Inhibitors
There was one case report11 of a patient unresponsive to
ustekinumab /apremilast. The patient had severe plaque
psoriasis, high blood pressure, and type 2 diabetes. Authors
found that the patient was a carrier for a rare human leukocyte
antigen type, HLA-C 18:01, and concluded that the gene was
positively associated with recalcitrant psoriasis unresponsive to
multiple drug therapies (cyclosporine, methotrexate, infliximab,
etanercept, adalimumab, secukinumab) including apremilast
CT.

Limitations
The results from this literature review should be interpreted
with caution. The first limitation is selection bias of articles. This
bias was minimized by following an inclusion strategy protocol
for all studies related to the topic of combination therapy with
apremilast for psoriasis, to preclude exclusion of unfavorable
results for apremilast CT. The second limitation concerns using
a single database (PubMed) for article selection which may have
excluded appropriate studies from other databases. The third
limitation is many studies were retrospective chart reviews
from electronic health record databases so retrieved data was
dependent on accurate clinical record keeping. Lastly, the
majority of case reports for this topic were subject to selection
bias by clinicians and the data lacks statistical power for making
broad conclusions about treatment outcomes. The single
included randomized controlled trial demonstrates the limited
research performed on this topic.
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DISCUSSION
Fifteen of 17 studies provided evidence of clinical efficacy with
supportive results for apremilast CT to decrease psoriasis
disease burden. This evidence supports adding apremilast to
existing treatment regimens for patients who are not satisfied
with results of monotherapy. Apremilast can be added alongside
interventions with good improvement in acute flares or areas
of psoriasis recalcitrant to prior treatment. The presence of
comorbidities and recalcitrant disease should be considered
when creating a care plan, since patients with concurrent
metabolic conditions (eg, diabetes mellitus, hyperlipidemia,
metabolic syndrome, or obesity) are more likely to require CT
with a biologic or apremilast to control their psoriasis symptoms
according to a retrospective study.23
Clinical data from included articles is encouraging for
dermatologists practicing evidence-based medicine. Addition
of apremilast may increase the duration of treatment effect
generated with existing agents. Study results showed that
apremilast CT can provide a treatment boost in patients
suffering from biologic fatigue. A retrospective study16 found
no significant difference in the duration of biologics between
patients with biologic fatigue who reached PASI-75 or PASI50 using apremilast with biologics and those who did not,

CONCLUSION
Apremilast CT is an emerging alternative treatment to
biologic monotherapy or traditional therapy (ie, phototherapy
and topicals) that improves disease burden and symptom
management in difficult to treat moderate to severe psoriasis.
Overall, there were a larger number of studies (n=15) with
positive results supporting apremilast CT as more effective
than existing monotherapy compared to studies that did not
(n=2).10,11 Initiation of apremilast CT was found to improve
lesions in patients with comorbid immunosuppression (HIV) or
autoimmune disease (SLE) in 2 included case reports.7,17 Clinical
evidence from included studies is encouraging, but further
research should investigate the duration of therapeutic effect of
apremilast/biologic CT to see if it truly maintains improvement
longer than biologic monotherapy.
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ABSTRACT
Psoriasis is polygenic, interleukin (IL)-17 and IL-23 driven chronic relapsing inflammatory multisystem disease caused by a complex
interplay of endogenous and environmental factors. The most common and distressing symptom in psoriasis is itch, adding significantly
to the burden of disease. Although histamine has historically not been considered a key itch mediator in psoriasis, there is some evidence
from the literature that antihistamines may be effective to reduce itch in psoriasis. This review focuses on the role of antihistamines in
the management of itch in psoriasis. The literature search included peer-reviewed articles published in English language (clinical trials
or scientific reviews). Studies were identified by searching electronic databases (MEDLINE and PubMed) until January 2021 and by
reference lists of respective articles.
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INTRODUCTION

P

soriasis is a polygenic, interleukin (IL)-17 and IL-23
driven chronic relapsing inflammatory multisystem
disease caused by a complex interplay of endogeneous
and environmental factors resulting in accelerated epidermal
proliferation.1 According to the World Health Organization
(WHO), psoriasis is considered a serious global problem with at
least 100 million individuals affected worldwide.2 Itch is not only
the most common cutaneous symptom in psoriasis affecting
approximately 80% of patients3,4 but also the most bothersome,
adding significantly to the burden of disease. In most psoriasis
patients, itch is associated with lesional skin, however, at times,
it may be generalized.3,5 Itch in non-lesional skin might indicate
a subclinical inflammation, wherein normally innocuous stimuli
elicit itch.6,7 Hence, itching is important to address, not only to
provide symptomatic relief, but also to prevent development
of new lesions due to scratching-induced koebnerization.8
Factors aggravating psoriatic itch are emotional stress, dry skin,
sweating, and change of ambient temperatures. Itch frequently
affects sleep quality, daytime performance, and quality of life,
thus contributing to stress and aggravation of psoriasis.9

Pathogenesis of Itch in Psoriasis
The pathogenesis of itch in psoriasis is abundantly complex,
multifaceted, and not yet fully elucidated. Various neuropeptides
are released from keratinocytes, dermal cells, and dermal
nerve endings resulting in neurogenic inflammation.10 These
include substance P (SP), calcitonin gene-related peptide
(CGRP), β-endorphin, vasoactive intestinal peptide (VIP),
somatostatin, and neuropeptide Y.11 Downstream effects are
hyperproliferation of keratinocytes, degranulation of dermal
mast cells, and stimulation of angiogenesis. Downstream
effects are hyperproliferation of keratinocytes, degranulation
of dermal mast cells, and stimulation of angiogenesis.8,11,12 It
has also been hypothesized that itch in psoriasis arises due to
abnormal skin innervation ("nerve sprouting"). Earlier studies
have demonstrated elevated expression of nerve growth factor
(NGF) and reduced expression of semaphorin-3A in lesional
skin. This may act as a trigger for increased innervation of
lesional skin by pruriceptive C fibers, resulting in itch.13 The
endogenous opioid system has also been postulated to be
involved in the itch pathway in psoriasis.14 Lesional skin was
found to have more μ-opioid and less κ-opioid receptors, a
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dysbalance resulting in itch.14 Other mediators which have been
postulated to be involved in the pathogenesis of psoriatic itch
are: E-selectin, γ-aminobutyric acid (GABA), vascular adhesion
protein 1 interleukin (IL)-2, IL-31.4,8,15,16 Although histamine is not
a key mediator in psoriatic itch as compared to diseases like
urticaria, mastocytoses,4,17,18 there is evidence to support the
assumption that antihistamines could play a role in treating itch
in psoriasis patients.
1. Levels of histamine are elevated in lesional skin of patients
with psoriasis,19 and there is evidence of a direct mastcell nerve interaction in psoriasis lesions.20–22 Mast cells
aggravate itch in chronic lesions of psoriasis by secreting
proinflammatory mediators.23
2. In a double blind, placebo-controlled study, the H1antihistamine cetirizine was found to significantly reduce
expression of tryptase-positive mast cells and adhesion
molecules in psoriasis.24 A possible anti-inflammatory effect
of anti-histamines was hypothesized by the authors.24
3. Studies have detected histamine receptor H (HRH)1, HRH2 and
HRH4 mRNA expression in CD4+ T cells that were polarized
to Th17 cells in the presence of IL-1β and IL-23.25 It has been
postulated that elevated histamine levels in psoriatic skin
targets the HRH4 on T cells, which further leads to an increase
of IL-17, thereby exacerbating the inflammatory process.26

S.Shivakumar, S.M. Mueller, P.S.Yamauchi, et al

ustekinumab, secukinumab, JAK inhibitors– tofacitinib, phosphodiesterase-4 (PDE-4) inhibitor apremilast. Neuromodulators
such as gabapentin, pregabalin, the µ-opioid atagonist naltrexone or antidepressants such as mirtazapine or sertralin might
help to treat psoriatic itch in treatment refractory cases.35,36 Currently, neurokinin-1 receptor antagonists are being evaluated
for the management of pruritis in psoriasis.37 Phototherapy
(NBUVB, PUVA) therapy usually reduces itching effectively in
many patients while in some patients might experience worsening due to phototherapy-induced skin dryness.38 The various
topical, systemic, and UV-based treatment options mentioned
above usually do relieve itch, but only after a delay of weeks to
months. As a result, treatment of itch, especially during acute
exacerbations, is often dissatisfying.39 Although histamine is
not found to have a major role in the pathogenesis of itch, antihistamines, especially first-generation, are the most commonly
prescribed drugs to patients to alleviate itch. They are thought to
be effective mainly due to their sedative potential rather than histamine receptor blockade.2,40,41 Previous studies2 evaluating the
role of histamine in psoriatic itch have shown variable results:
A double-blinded placebo-controlled study by Domagala et al
reported a higher itch reduction in patients receiving clemastin
twice daily (first-generation anti-histamine) as compared to levocetrizine 5mg once daily (second-generation antihistamine), and
no significant improvement was found in the placebo group.42
An open label pilot study by Mueller et al showed a significant
improvement of itch intensity, itch-related quality of life, anxiety
and stress within only five days of treatment with levocetirizine 5–10 mg daily.32,33 This may reemphasize how closely itch,
quality of life, and psychosocial aspects are linked in psoriasis
patients.32 In a study by Stinco et al, 240 patients were enrolled
to study aggravating and relieving factors in psoriasis. 184 patients (80%) were found to suffer from pruritus, 45 patients of
whom (24.5%) used anti-histamines, but only approximately a
third experienced some short symptomatic relief.43 The authors
stated that this very limited antipruritic effect of antihistamines
in psoriasis may be explained by the fact that many pruritogens play a role in psoriatic itch with histamine being just one
of many. In other studies, itch intensity and histamine plasma
levels in psoriasis patients have not been associated, and no
difference was found in histamine plasma levels between psoriasis patients with and without psoriasis.4,22,44 (Table 1)
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4. H1-receptors are also widely distributed
central nervous system, 1st generation H1-antihistamines
shown to inhibit itch processing in regions such as the
thalamus and cingulate gyrus, a finding that might be
irrespective of the cutaneous condition present.27–29

5. During periods of stress, mast cells are activated to release
histamine, potentially leading to direct activation of
histaminergic itch pathways.30,31 Even physical stressors
like heat, UV radiation, physical exertion has been linked to
upregulation of mast cells and release of histamine. However,
whether this contributes to aggravation of itch in psoriasis
needs further evaluation.32
Management of Pruritus
Therapy of itch in psoriasis is challenging as there is no single
drug that has been found to be specifically effective. General
measures to control itching include application of (polidocanol
or menthol-containing) emollients, advice to wear light and
loose cotton clothes, and avoid very hot baths.34 Topical therapy
includes capsaicin, calcineurin inhibitors such as tacrolimus,
pimecrolimus, topical corticosteroids, salicylic acid, and topical
anesthetic pramoxine. Systemic drugs include– methotrexate, cyclosporine, biologicals like adalimumab, etanercept,

CONCLUSION
Although antihistamines were reported to be the most
commonly used medications to relieve itch in psoriasis, data
on their antipruritic efficacy are still conflicting. Additional
basic research on the pathogenesis of psoriatic itch as well as
prospective placebo-controlled clinical trials are warranted to
better define the role of histamine and the use of antihistamines
in psoriasis patients.
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TABLE 1.
Most Relevant Studies Published on Antihistamines on Psoriasis
Studies

Antihistamine Used

Result

Domagala et al42

Clemastine 1mg BD in 1st group
Levocetrizine 5mg OD in 2nd group

Anti-pruritic efficacy of Clemastine > Levocetrizine> placebo

Mueller et al33

Levocetrizine 5 mg

Effective

Mueller et al32

Levocetrizine 5–10 mg

Effective

Class of antihistamine unspecified

34.5% of patients experienced short term symptomatic relief.

Stinco et al

43
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For the treatment of moderate to severe hidradenitis suppurativa (HS) in patients 12 years of age and older

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

After
Photos courtesy of Dr. Marc Bourcier

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

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

Safety Considerations1
Serious Infections: Patients treated with HUMIRA are at increased risk for developing serious infections
that may lead to hospitalization or death. These infections include active tuberculosis (TB), reactivation
of latent TB, invasive fungal infections, and bacterial, viral, and other infections due to opportunistic
pathogens. Most patients who developed these infections were taking concomitant immunosuppressants
such as methotrexate or corticosteroids.
Malignancies: Lymphoma, including a rare type of T-cell lymphoma, and other malignancies, some fatal,
have been reported in patients treated with TNF blockers, including HUMIRA.
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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) Injection, for subcutaneous use
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.
Crohn’s Disease
HUMIRA is indicated for the treatment of moderately to severely active
Crohn’s disease in adults and pediatric patients 6 years of age and older.
Ulcerative Colitis
HUMIRA is indicated for the treatment of moderately to severely active
ulcerative colitis in adults and pediatric patients 5 years of age and older.
Limitations of Use
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
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.
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. Opportunistic infections due
to bacterial, mycobacterial, invasive fungal, viral, parasitic, or other
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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 65 years of age and older,
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
Calmette-Guerin (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
TNF-blocker-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).1
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
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
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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).1 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. 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. 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, hypersensitivity reactions (e.g., 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,
bleeding, pallor) while on HUMIRA. Consider discontinuation of HUMIRA
therapy in patients with confirmed significant hematologic abnormalities.
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Increased Risk of Infection when Used with Anakinra
Concurrent use of anakinra (an interleukin-1 antagonist) and another
TNF-blocker, 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].
Increased Risk of Infection When Used 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 following clinically significant adverse reactions are described
elsewhere in the labeling:
• Serious Infections [see Warnings and Precautions]
• Malignancies [see Warnings and Precautions]
• Hypersensitivity Reactions [see Warnings and Precautions]
• Hepatitis B Virus Reactivation [see Warnings and Precautions]
• Neurologic Reactions [see Warnings and Precautions]
• Hematological Reactions [see Warnings and Precautions]
• Heart Failure [see Warnings and Precautions]
• Autoimmunity [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.
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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,
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 Crohn’s Disease 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 adult
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 the controlled Phase 3 trial of HUMIRA
in patients with pediatric ulcerative colitis (N=93), which evaluated efficacy
and safety of a maintenance dose of 0.6 mg/kg (maximum of 40 mg) every
other week (N=31) and a maintenance dose of 0.6 mg/kg (maximum of
40 mg) every week (N=32), following body weight based induction doses of
2.4 mg/kg (maximum of 160 mg) at Week 0 and Week 1, and 1.2 mg/kg
(maximum of 80 mg) at Week 2 (N=63), or an induction dose of 2.4 mg/kg
(maximum of 160 mg) at Week 0, placebo at Week 1, and 1.2 mg/kg
(maximum of 80 mg) at Week 2 (N=30), ALT elevations ≥ 3 X ULN occurred
in 1.1% (1/93) of 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.
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)
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HUMIRA
Placebo
40 mg subcutaneous
Every Other Week
Adverse Reaction (Preferred Term)
Respiratory
Upper respiratory infection
Sinusitis
Flu syndrome
Gastrointestinal
Nausea
Abdominal pain
Laboratory Tests*
Laboratory test abnormal
Hypercholesterolemia
Hyperlipidemia
Hematuria
Alkaline phosphatase increased
Other
Headache
Rash
Accidental injury
Injection site reaction **
Back pain
Urinary tract infection

(N=705)

(N=690)

17%
11%
7%

13%
9%
6%

9%
7%

8%
4%

8%
6%
7%
5%
5%

7%
4%
5%
4%
3%

12%
12%
10%
8%
6%
8%

8%
6%
8%
1%
4%
5%

HUMIRA
Placebo
40 mg subcutaneous
Every Other Week
(N=705)

(N=690)

Adverse Reaction (Preferred Term)
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
Less Common Adverse Reactions in Rheumatoid Arthritis Clinical Studies
Other infrequent serious adverse reactions that do not appear in the
Warnings and Precautions or Adverse Reaction sections that occurred at an
incidence of less than 5% in HUMIRA-treated patients in RA studies were:
Body As A Whole: Pain in extremity, pelvic pain, surgery, thorax pain
Cardiovascular System: Arrhythmia, atrial fibrillation, chest pain, coronary
artery disorder, heart arrest, hypertensive encephalopathy, myocardial
infarct, palpitation, pericardial effusion, pericarditis, syncope, tachycardia
Digestive System: Cholecystitis, cholelithiasis, esophagitis, gastroenteritis,
gastrointestinal hemorrhage, hepatic necrosis, vomiting
Endocrine System: Parathyroid disorder
Hemic And Lymphatic System: Agranulocytosis, polycythemia
Metabolic And Nutritional Disorders: Dehydration, healing abnormal, ketosis,
paraproteinemia, peripheral edema
Musculo-Skeletal System: Arthritis, bone disorder, bone fracture (not
spontaneous), bone necrosis, joint disorder, muscle cramps, myasthenia,
pyogenic arthritis, synovitis, tendon disorder
Neoplasia: Adenoma
Nervous System: Confusion, paresthesia, subdural hematoma, tremor
Respiratory System: Asthma, bronchospasm, dyspnea, lung function
decreased, pleural effusion
Special Senses: Cataract
Thrombosis: Thrombosis leg
Urogenital System: Cystitis, kidney calculus, menstrual disorder
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
mild-to-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 concentrations 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.
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.
Crohn’s Disease Clinical Studies
Adults: The safety profile of HUMIRA in 1478 adult patients with Crohn’s
disease from four placebo-controlled and two open-label extension studies
was similar to the safety profile seen in patients with RA.
Pediatric Patients 6 Years to 17 Years: The safety profile of HUMIRA in
192 pediatric patients from one double-blind study (Study PCD-I) and one
open-label extension study 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.
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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
Adults: The safety profile of HUMIRA in 1010 adult patients with ulcerative
colitis (UC) from two placebo-controlled studies and one open-label
extension study was similar to the safety profile seen in patients with RA.
Pediatric Patients 5 Years to 17 Years: The safety profile of HUMIRA in
93 pediatric patients with ulcerative colitis from one double-blind study and
one open-label extension study was similar to the safety profile seen in adult
patients with ulcerative colitis.
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
placebo-controlled 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.
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
adalimumab products may be misleading.
There are two assays that have been used to measure anti-adalimumab
antibodies. With the ELISA, antibodies to adalimumab could be detected only
when serum adalimumab concentrations were < 2 mcg/mL. The ECL assay
can detect anti-adalimumab antibody titers independent of adalimumab
concentrations in the serum samples. The incidence of anti-adalimumab
antibody (AAA) development in patients treated with HUMIRA are presented
in Table 2.
Table 2: Anti-Adalimumab Antibody Development Determined by ELISA
and ECL Assay in Patients Treated with HUMIRA
Indications

Study
Duration

Rheumatoid Arthritisa 6 to 12
months
Juvenile 4 to 17 48
Idiopathic years of weeks
Arthritis ageb
(JIA)
2 to 4
24
years
weeks
of age
or ≥ 4
years of
age and
weighing
< 15 kg
48
Psoriatic Arthritisd
weekse
Ankylosing
24
Spondylitis
weeks
Adult Crohn’s
56
Disease
weeks
Pediatric Crohn’s
52
Disease
weeks
Adult Ulcerative
52
Colitis
weeks
Pediatric Ulcerative 52
Colitis
weeks
Plaque Psoriasisf
Up to 52
weeksg
Hidradenitis
36
Suppurativa
weeks
Non-infectious
52
Uveitis
weeks

Anti-Adalimumab
Antibody Incidence by
ELISA (n/N)

AntiAdalimumab
Antibody
Incidence by
ECL Assay
(n/N)

In all
patients
who
received
adalimumab

In patients
with serum
adalimumab
concentrations
< 2 mcg/mL

5%
(58/1062)
16%
(27/171)

NR

NA

NR

NA

7% (1/15)c

NR

NA

13%
NR
(24/178)
9% (16/185) NR

NA

3% (7/269)

8% (7/86)

NA

3% (6/182)

10% (6/58)

NA

NA

5% (19/360) 21% (19/92) NA
3% (3/100)

13% (3/23)

33%
(33/100)i
NA

8% (77/920) 21%
(77/372)
7% (30/461) 28%
61%
(58/207)h
(272/445)j
5% (12/249) 21% (12/57) 40%
(99/249)k

n: number of patients with anti-adalimumab antibody; NR: not reported;
NA: Not applicable (not performed)
a In patients receiving concomitant methotrexate (MTX), the incidence
of anti-adalimumab antibody was 1% compared to 12% with HUMIRA
monotherapy
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b In patients receiving concomitant MTX, the incidence of anti-adalimumab
antibody was 6% compared to 26% with HUMIRA monotherapy
c This patient received concomitant MTX
d In patients receiving concomitant MTX, the incidence of antibody
development was 7% compared to 1% in RA
e Subjects enrolled after completing 2 previous studies of 24 weeks or
12 weeks of treatments.
f In plaque psoriasis 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
g One 12-week Phase 2 study and one 52-week Phase 3 study
h Among subjects in the 2 Phase 3 studies 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)
i No apparent association between antibody development and safety was
observed. The association of antibody development and efficacy outcome
was not assessed due to limited number of subjects in each treatment group
stratified by anti-adalimumab antibody titer.
j No apparent association between antibody development and safety was
observed
k No correlation of antibody development to safety or efficacy outcomes
was observed

Rheumatoid Arthritis and Psoriatic Arthritis: Patients in Studies RA-I,
RA-II, and RA-III were tested at multiple time points for antibodies to
adalimumab using the ELISA during the 6- to 12-month period. 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 antibody-positive
patients than among antibody-negative patients. The long-term
immunogenicity of HUMIRA is unknown.
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 observed 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
concentrations of cytokines (e.g., TNFα, IL-6) during chronic inflammation.
It is possible 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
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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 concentration of
adalimumab was higher than the maternal serum concentration, suggesting
adalimumab actively crosses the placenta. In addition, one infant had
serum concentrations 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 concentration. 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
The safety and effectiveness of HUMIRA have been established for:
• reducing signs and symptoms of moderately to severely active
polyarticular JIA in pediatric patients 2 years of age and older.
• the treatment of moderately to severely active Crohn’s disease in
pediatric patients 6 years of age and older.
• the treatment of moderately to severely active ulcerative colitis in
pediatric patients 5 years of age and older.
• the treatment of moderate to severe hidradenitis suppurativa in patients
12 years of age and older.
• the treatment of non-infectious intermediate, posterior, and panuveitis in
pediatric patients 2 years of age and older.
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 concentrations 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
children, adolescents, and young adults who received treatment with
TNF-blockers including HUMIRA [see 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].
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with JIA less than 2 years of age.

Previous Page

|

Contents

|

Zoom In

Pediatric Crohn’s Disease
The safety and effectiveness of HUMIRA for the treatment of moderately to
severely active Crohn’s disease have been established in pediatric patients
6 years of age and older. Use of HUMIRA for this indication is supported by
evidence from adequate and well-controlled studies in adults with additional
data from a randomized, double-blind, 52-week clinical study of two dose
concentrations of HUMIRA in 192 pediatric patients (6 years to 17 years of
age) [see Adverse Reactions]. The adverse reaction profile in patients
6 years to 17 years of age was similar to adults.
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with Crohn’s disease less than 6 years of age.
Pediatric Ulcerative Colitis
The safety and effectiveness of HUMIRA for the treatment of moderately to
severely active ulcerative colitis have been established in pediatric patients
5 years of age and older. Use of HUMIRA for this indication is supported by
evidence from adequate and well-controlled studies in adults with additional
data from a randomized, double-blind, 52-week clinical study of two dose
concentrations of HUMIRA in 93 pediatric patients (5 years to 17 years of
age) [see Adverse Reactions]. The adverse reaction profile in patients
5 years to 17 years of age was similar to adults.
The effectiveness of HUMIRA has not been established in patients who have
lost response or were intolerant to TNF blockers.
The safety and effectiveness of HUMIRA have not been established in
pediatric patients with ulcerative colitis less than 5 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 well-controlled studies of HUMIRA in adults and a
2:1 randomized, controlled clinical study in 90 pediatric patients. The
safety and effectiveness of HUMIRA have 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
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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 dosage in pediatric patients 12 years of age or
older is based on body weight.
The safety and effectiveness of HUMIRA have 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 65 years of age and older was
higher than for those less than 65 years of age. Consider the benefits and
risks of HUMIRA in patients 65 years of age and older. In patients treated
with HUMIRA, closely monitor for the development of infection or malignancy
[see Warnings and Precautions].
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
Advise the patient or caregiver to read the FDA-approved patient labeling
(Medication Guide and Instructions for Use).
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
[see Warnings and Precautions].
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Malignancies
Counsel patients about the risk of malignancies while receiving HUMIRA [see
Warnings and Precautions]
Hypersensitivity Reactions
Advise patients to seek immediate medical attention if they experience
any symptoms of severe hypersensitivity 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 [see Warnings and Precautions].
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 [see Warnings
and Precautions].
AbbVie Inc.
North Chicago, IL 60064, U.S.A.
US License Number 1889
Ref: 20066565 Revised: 2/2021
LAB-4656 MASTER

US-HUMD-210048
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ABSTRACT
Background: Anti-interleukin (IL)-17 biologic agents used to treat psoriasis are associated with onset/exacerbation of inflammatory
bowel disease (IBD).
Objectives: To determine the incidence of IBD or serious gastrointestinal-related adverse events (GI SAEs) in patients with moderateto-severe psoriasis treated with guselkumab, an IL-23p19 inhibitor that indirectly inhibits IL-17, through 4 years in the phase 3 VOYAGE
1 and VOYAGE 2 trials.
Methods: Patients were randomized to guselkumab 100 mg every-8-weeks or placeboguselkumab (week 16), or adalimumab.
In VOYAGE 1, all patients received open-label guselkumab starting at week 52. In VOYAGE 2, eligible patients were treated with
guselkumab or placebo based on clinical response starting at week 28 and received open-label guselkumab starting at week 76.
Cumulative incidence rates of IBD and other GI SAEs were calculated as events per 100 patient-years (PY) through week 204. IBD
was defined as AEs of Crohn’s disease or ulcerative colitis. Data were summarized for all guselkumab-treated patients for years 1-4.
Results: Of 1721 guselkumab-treated patients, 1612 were exposed for ≥1 year, 1545 for ≥2 years, 1454 for ≥3 years, and 661 for ≥4
years. For all patients through week 204, the cumulative rate of GI SAEs was 0.45/100PY. Event rates remained stable with longer
duration of exposure, ranging from 0.36 to 0.57/100PY. No new or exacerbated cases of IBD were reported.
Conclusions: No cases of IBD were observed and rates of GI SAEs were low through 4 years of treatment with guselkumab in two
large trials of patients with psoriasis.
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INTRODUCTION

P

soriasis is a systemic, immune-mediated, inflammatory
disease manifested in the skin and associated with
multiple comorbidities, including inflammatory bowel
disease (IBD).1 Psoriasis and IBD share a common pathogenic
link based on mutual cellular mediators (eg, T17 helper cells),
inflammatory pathways, and genetic factors.2 Biologic agents
targeting the interleukin (IL)-23/IL-17A signaling pathway
have been used extensively to treat psoriasis. Some of these
agents that target IL-17 have been associated with either new
onset or exacerbation of IBD in the setting of skin disease.3-5

Furthermore, studies evaluating anti-IL-17 agents in IBD patients
were terminated early due to a disproportionate number of
cases of worsening of Crohn's disease (CD) or lack of efficacy.6,7
Clinical studies of IL-23 and IL-12/23 inhibitors, which also
target the IL-23/IL-17A axis for the treatment of psoriasis, have
demonstrated efficacy and safety in patients with CD and/or
ulcerative colitis (UC).8-10 In addition, IBD has not been identified
as a safety concern in clinical studies of these biologic agents
in psoriasis patients. A recent report focused specifically on
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serious gastrointestinal adverse events (GI SAEs) showed that
tildrakizumab (an IL-23 inhibitor) did not induce or worsen
IBD through approximately one year (ie, 64 weeks).11 This
distinction from anti-IL-17 agents may affect treatment selection
for patients with a history of IBD or pre-existing GI conditions.
Guselkumab, a fully human monoclonal antibody that
also selectively binds and blocks the p19 subunit of IL-23,
demonstrated significant efficacy in treating patients with
moderate-to-severe plaque psoriasis in two pivotal phase
3 studies (VOYAGE 1 and VOYAGE 2) and in a phase 3 active
comparator study with secukinumab (ECLIPSE).12-14 In VOYAGE
1 and VOYAGE 2, clinical response was maintained without
additional safety concerns through 4 years of treatment.15,16
Here, we evaluated pooled safety data from both studies to
determine the incidence of either IBD or GI SAEs in patients
with moderate-to-severe psoriasis receiving continuous
guselkumab treatment through 4 years.

MATERIALS AND METHODS
VOYAGE 1 and VOYAGE 2 are phase 3, multicenter, randomized,
double-blinded, placebo- and active comparator-controlled
studies evaluating the efficacy and safety of guselkumab for
the treatment of adult patients with moderate-to-severe plaquetype psoriasis. The study designs of the two on-going trials have
been presented in detail previously.12,13 Patients with a history or
current signs of a severe, progressive, or uncontrolled medical
condition were excluded; however, patients with GI symptoms
or any pre-existing IBD conditions were not excluded. In VOYAGE
1, which evaluated continuous guselkumab treatment, patients
were randomized at baseline to receive guselkumab 100 mg
every-8-weeks, placebo, or adalimumab. Placebo- and
adalimumab-randomized patients crossed over to receive
guselkumab at weeks 16 and 52, respectively. During the
subsequent open-label phase, all patients received guselkumab
through the 4-year period studied here. The design of VOYAGE
2 was identical to that of VOYAGE 1 for the first 28 weeks, at
which point patients entered the randomized withdrawal and
retreatment period. Based on clinical response from week
28 to week 76, patients were treated with either guselkumab
or placebo. The open-label phase began at week 76 when all
eligible patients received guselkumab through week 204. In
both studies, the trial will continue through 5 years.

P. Foley, K. Reich, A. Blauvelt, J. Bagel, et al

Through week 204, the number of GI SAEs adjusted by exposure
(per 100 patient-year [PYs]) are presented by treatment
group in the guselkumab (including placebo crossovers) and
adalimumabguselkumab groups. Additionally, these data are
reported by exposure period over time: year 1 (within 52 weeks
after the first administration of guselkumab), year 2 (between 52
and 104 weeks), year 3 (between 104 and 156 weeks), and year
4 (between 156 weeks through database lock at week 204). Note
the durations of exposure were non-contemporaneous across
treatment groups (ie, year 1–4 for the guselkumab group, year
1.3–4 [weeks 16–204] for the placebo crossover group, and year
2–4 in the adalimumabguselkumab group in VOYAGE 1 and
variable times to crossover from placebo or adalimumab to
guselkumab in VOYAGE 2).

RESULTS
Demographic and disease characteristics of all guselkumabtreated patients (n=1721, including 1221 in the guselkumab
group and 500 in the adalimumabguselkumab group) indicate
that patients, on average, were middle-aged (mean age, 43.5
years) and overweight (mean weight, 88.8 kg) and had moderateto-severe psoriasis based on Investigator’s Global Assessment
scores ≥3 (Table 1). Medical history included conditions typically
observed in patients with psoriasis (eg, cardiovascular disease
and risk factors, depression, and diabetes). The incidence of
pre-existing IBD is unknown, as these specific data were not
collected at baseline. Current use of alcohol and tobacco were
reported in approximately two-thirds and one-third of patients,
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Events of IBD were defined as the Medical Dictionary for
Regulatory Activities (MedDRA) preferred terms (PTs) of CD
and UC within the system organ class (SOC) of GI disorders.
All MedDRA PTs within the GI SOC that met the seriousness
criteria of the International Council on Harmonization guidance
document related to Good Clinical Practices were identified as
GI SAEs. Nonserious AEs were reviewed to identify any events
that could be considered to be IBD.

Patient Characteristics at Baseline by Treatment Group; All Guselkumab-treated Patients

Age, years

Guselkumaba
(n=1221)

Adalimumab
Guselkumabb
(n=500)

All
Guselkumab
(n=1721)

43.8 ± 12.45

43.0 ± 12.22

43.5 ± 12.38

Female

359 (29.4)

140 (28.0)

499 (29.0)

White

1000 (81.9)

412 (82.4)

1412 (82.1)

Weight (kg)

88.9 ± 20.97

88.5 ± 21.50

88.8 ± 21.12

% BSA

28.0 ± 16.56

28.3 ± 16.00

28.1 ± 16.40

21.7 ± 8.86

21.7 ± 8.50

21.7 ± 8.76

PASI (0-72)
IGA score (0-4)
Mild (2)

0

2 (0.4)

2 (0.1)

Moderate (3)

937 (76.7)

379 (75.8)

1316 (76.5)

Severe (4)

284 (23.3)

119 (23.8)

403 (23.4)

Duration of
psoriasis, years

17.9 ± 12.05

17.4 ± 11.57

17.8 ± 11.91

Data are presented as n (%) or mean ± standard deviation.
BSA, body surface area; IGA, Investigator’s Global Assessment; PASI, Psoriasis
Area and Severity Index.
a
Includes patients randomized to guselkumab at baseline and those randomized
to placebo who crossed over to receive guselkumab at week 16.
b
Includes patients randomized to adalimumab at baseline who crossed over to
receive guselkumab at week 52 in VOYAGE 1 and at or after week 28 in VOYAGE 2.
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TABLE 2.

for the adalimumabguselkumab group was shorter compared
with the guselkumab group (average duration, 148.0 vs 177.1
weeks; median duration, 2.9 vs 3.9 years; total PYs, 1418 vs
4145).

Extent of Exposure to Guselkumab by Treatment Group Through
Week 204; All Guselkumab-treated Patients
Guselkumaba
(n=1221)

Adalimumab
Guselkumabb
(n=500)

All
Guselkumab
(n=1721)
1662 (96.6)

A total of 1721 patients were treated with guselkumab
through 4 years (5564 PY of follow-up) (Table 3). Cumulative
rates of GI SAEs through week 204 were 0.45/100PY in all
guselkumab-treated patients (n=25 events in 22 patients), with
0.48/100PY in the guselkumab group (n=18) and 0.35/100PY
in the adalimumabguselkumab group (n=4) (Figure 1A).
Rates remained stable with longer duration of exposure in all
guselkumab-treated patients (range, 0.36–0.57/100PY) (Figure
1B).

Duration of exposure to guselkumab
At least 6 monthsc

1174 (96.2)

488 (97.6)

At least 1 yeard

1131 (92.6)

481 (96.2)

1612 (93.7)

At least 2 yearse

1082 (88.6)

463 (92.6)

1545 (89.8)

At least 3 yearsf

1034 (84.7)

420 (84.0)

1454 (84.5)

At least 4 yearsg

661 (54.1)

0

661 (38.4)

21.5

18.7

20.7

Guselkumab
injections,
average number

No cases of IBD were reported as either an AE or SAE. The most
commonly reported GI SAEs were hemorrhoids and inguinal
hernia (0.07/100PY [n=4 patients each]) and umbilical hernia
(0.05/100PY [n=3]); gastritis, pancreatitis, and acute pancreatitis
each occurred at a rate of 0.04/100PY (n=2 each). Abdominal
hernia, colitis, duodenal ulcer, enterocutaneous fistula,
hemorrhoidal hemorrhage, intestinal strangulation, irritable
bowel syndrome, and upper GI hemorrhage were each reported
at a rate of 0.02/100PY (n=1 each). The SAE of exacerbated
irritable bowel syndrome was reported in a 43-year-old female
with a history of irritable bowel syndrome (VOYAGE 2); the
diagnosis was not associated with IBD (CD or UC). Of note, an
additional SAE of infectious colitis associated with a resolving
SAE of infectious appendicitis was reported in a 48-year-old
male in VOYAGE 1 (due to the nature of the event, this SAE was
reported in the Infections and Infestations SOC). Both patients
recovered and continued in their respective study.

Total guselkumab
dose (mg)
2152.1 ±
665.02

Mean ± SD

2071.2 ±
615.88

1873.6 ± 413.58

Data are presented as n (%), unless otherwise indicated. SD, standard deviation.
a
Includes patients randomized to guselkumab at baseline and those randomized
to placebo who crossed over to receive guselkumab at week 16. bIncludes
patients randomized to adalimumab at baseline who crossed over to receive
guselkumab at week 52 in VOYAGE 1 and at or after week 28 in VOYAGE 2. cThe
duration between the first and last guselkumab administration was at least 16
weeks. dThe duration between the first and last guselkumab administration
was at least 40 weeks. eThe duration between the first and last guselkumab
administration was at least 88 weeks. fThe duration between the first and last
guselkumab administration was at least 136 weeks. gThe duration between the
first and last guselkumab administration was at least 184 weeks.
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respectively.
Overall, 1612 patients were exposed to guselkumab for at least
1 year (93.7%), 1545 for at least 2 years (89.8%), 1454 for at least
3 years (84.5%), and 661 for at least 4 years (38.4%) (Table 2).
Patients received an average of 20.7 guselkumab injections for
a mean total dose of 2071 mg. Note that the follow-up period

FIGURE 1. Number of guselkumab-treated patients/100 patient-years (PY) with gastrointestinal-related serious adverse events through 4 years
of follow-up in VOYAGE 1 and VOYAGE 2: (A) by treatment group, (B) by exposure period.a GUS, guselkumab group (including placebo-toguselkumab crossover); ADA-GUS, adalimumab-to-guselkumab crossover group; ALL GUS, all guselkumab-treated patients.
(A)
(a)

(B)
(b)

0.35

0.3
0.2
0.1
0.0

n = 1221

GUS

500

ADA-GUS

1721

ALL GUS

Treatment group

0.5
0.4

0.41

0.36

0.3
0.2
0.1
0.0

n = 1721

Year 1

1609

Year 2

1536

Year 3

Duration of exposure

a Total patient-years of follow-up: 1662 (Year 1), 1570 (Year 2), 1464 (Year 3), and 867 (Year 4). Median patient-years

of follow-up: 1.0 (Year 1), 1.0 (Year 2), 1.0 (Year 3), and 0.9 (Year 4).

0.46

3121_v5

0.4

0.45

Number of patients/100PY

0.48

3119_v5

Number of patients/100PY

0.5

0.57

0.6

0.6

1165

Year 4
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TABLE 3.
Number of Serious Adverse Events per 100 Patient-years in the Gastrointestinal Disorders System Organ Class by Treatment Group Through
Week 204; All Guselkumab-treated Patients

Total patient-years of follow-up
Median patient-years of follow-up

Guselkumaba
(n=1221)

Adalimumab
Guselkumabb
(n=500)

All
Guselkumab
(n=1721)

4145

1418

5564

3.9

2.9

3.6

0

0

0

Inflammatory bowel disease
Crohn’s disease
Ulcerative colitis

0

0

0

0.48

0.35

0.45

Hemorrhoids

0.07

0.07

0.07

Inguinal hernia

0.07

0.07

0.07

Umbilical hernia

0.02

0.14

0.05

Gastritis

0.05

0.00

0.04

Pancreatitis

0.05

0.00

0.04

Gastrointestinal Disorders

Pancreatitis acute

0.02

0.07

0.04

Abdominal hernia

0.02

0.00

0.02

Colitis

0.02

0.00

0.02

Duodenal ulcer

0.02

0.00

0.02

Enterocutaneous fistula

0.02

0.00

0.02

0.02

0.00

0.02

0.00

0.02

0.00

0.02

0.00

0.02

Hemorrhoidal hemorrhage
Intestinal strangulation
Irritable bowel syndrome
Upper gastrointestinal hemorrhage

Do0.02
Not Copy
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0.02

Data are presented as number of serious adverse events per 100 patient-years, unless otherwise indicated.
a
Includes patients randomized to guselkumab at baseline and those randomized to placebo who crossed over to receive guselkumab at week 16.
b
Includes patients randomized to adalimumab at baseline who crossed over to receive guselkumab at week 52 in VOYAGE 1 and at or after week 28 in VOYAGE 2.

DISCUSSION
Approximately 1.3% of the population has ever been diagnosed
with IBD in the United States, and rates of 1.0% to 1.6% have
been reported among patients with psoriasis worldwide.17,18 An
extensive review of multiple epidemiological studies found a
global prevalence of 0.7% for CD and 0.5% for UC among psoriasis
patients.19 Of note, the prevalence of psoriasis in patients with
CD and UC is 11.2% and 5.7%, respectively.20 An association
between anti-IL-17 agents and IBD onset/exacerbation has
underscored the need to evaluate this potential safety concern
in patients treated with IL-23 inhibitors, which indirectly block
IL-17, for psoriasis.3-5 Based on this safety summary from the
long-term VOYAGE 1 and VOYAGE 2 studies, no new cases or
exacerbations of IBD were reported and GI SAE rates were low
through 4 years of treatment with guselkumab in psoriasis
patients. In the phase 3 ECLIPSE study that compared the efficacy
and safety between an anti-IL-17A inhibitor (secukinumab)
and guselkumab through one year, three psoriasis patients in
the secukinumab group and none in the guselkumab group

reported an event of CD through year 1.14 The current analysis
provides the first long-term study of GI safety for an anti-IL-23
biologic in psoriasis, although a similar analysis of another IL-23
blocker (tildrakizumab) reported a similar conclusion following
a shorter one-year treatment period.11
Both psoriasis and IBD are immune-mediated inflammatory
diseases, and the IL-23/IL-17A axis is central to both
pathogeneses; IL-23 acts on Th17 cells upstream of IL-17A, which
serves as the key mediator of inflammation.1,21 In the gut, IL-17A
provides a protective/anti-inflammatory effect on the epithelial
barrier of the intestinal mucosa, which may be related to the CD
onset/exacerbation observed with biologics that interfere with
IL-17A function.6,7,22 The pooled safety data from clinical trials
of IL-17A inhibitors indicate that IBD occurs rarely;23 however,
secukinumab and ixekizumab should be used with caution
in patients with psoriasis and a concurrent diagnosis of IBD,
and brodalumab is contraindicated in patients with CD.3,4,24
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Conversely, the safety results reported for another anti-IL-23
agent (risankizumab ) in patients with CD and an IL-12/23 blocker
(ustekinumab) with CD or UC further support the hypothesis
that it is the downstream inhibition of IL-17A, and not IL-23, that
is possibly associated with induction or exacerbation of IBD.8-10
Specifically, IL-17 blockers appear to eliminate the positive
effects on the epithelial integrity of the gut while IL-23 inhibition
may allow residual protection of the intestinal mucosa.25 As
such, guselkumab is currently being studied for the treatment
of IBD.
Limitations of these analyses should be noted. Specific data
regarding diagnosis or history suggestive of IBD were not
collected at baseline. Additionally, although comparisons
between treatment groups were adjusted for duration of followup, treatment periods in the guselkumab vs adalimumab
crossover groups were non-contemporaneous. Nevertheless,
this summary of GI SAEs of a large dataset from two longterm phase 3 studies through 4 years indicate that IBD is not
a concern when patients with moderate-to-severe psoriasis are
treated with guselkumab.

DISCLOSURES
P. Foley has received grant support and/or honoraria (or travel
grants) as an advisory board member, consultant, investigator,
or speaker from AbbVie, Amgen, AstraZeneca, Arcutis,
Aslan, Boehringer Ingelheim, BMS, Celgene, Celtaxsys, CSL,
Cutanea, Dermira, Eli Lilly, Hexima, Galderma, Genentech,
GlaxoSmithKline, Janssen, LEO Pharma, Merck, Novartis, Pfizer,
Regeneron Pharmaceuticals Inc, Reistone, Roche, Sanofi, Sun
Pharma, UCB Pharma, Valeant. K. Reich has served as advisor
and/or paid speaker for and/or participated in clinical trials
sponsored by AbbVie, Affibody, Almirall, Amgen, Biogen-Idec,
Boehringer Ingelheim Pharma, Bristol Myers Squibb, Celgene,
Covagen, Eli Lilly, Forward Pharma, Fresenius Medical Care,
Galapagos, Galderma, GlaxoSmithKline, Janssen-Cilag, Kyowa
Kirin, LEO Pharma, Medac, Miltenyi, Novartis, Ocean Pharma,
Pfizer, Samsung Bioepis, Sandoz, Sanofi, Sun Pharma, Takeda,
UCB Pharma, Valeant, XBiotech, and Xenoport. A. Blauvelt has
served as a scientific adviser and/or clinical study investigator for
AbbVie, Almirall, Amgen, Arcutis, Arena, Athenex, Boehringer
Ingelheim, Bristol Myers Squibb, Dermavant, Eli Lilly, Forte,
Galderma, Incyte, Janssen, Leo, Novartis, Pfizer, Rapt, Regeneron,
Sanofi Genzyme, Sun Pharma, and UCB Pharma. J. Bagel has
received research funds payable to Psoriasis Treatment Center
and/or speaking/consultant fees from AbbVie, Amgen, Arcutis
Biotherapeutics, Boehringer Ingelheim, Bristol Myers Squibb,
Celgene Corporation, Corrona LLC, Dermavant Sciences, LTD,
Dermira/UCB, Eli Lilly, Glenmark Pharmaceuticals Ltd, Janssen
Biotech, Kadmon Corporation, LEO Pharma, Lycera Corp, Menlo
Therapeutics, Novartis, Pfizer, Regeneron Pharmaceuticals, Sun
Pharma, Taro Pharmaceutical Industries Ltd, UCB, and Valeant
Pharmaceuticals. R.G. Langley has received compensation

P. Foley, K. Reich, A. Blauvelt, J. Bagel, et al

or honoraria as Principle Investigator, scientific advisory
board member, or speaker for AbbVie, Amgen, Boehringer
Ingelheim, Celgene, Janssen, LEO Pharma, Eli Lilly, Merck,
Novartis, Pizer, Sun Pharmaceutical, and UCB Pharma. M. Miller,
P. Ramachandran, Y-K. Shen, and Y. You are employees of
Janssen Research & Development, LLC, and Y.-W. Yang is an
employee of Immunology Global Medical Affairs, Janssen
Pharmaceutical Companies of Johnson & Johnson; employees
may own stock in Johnson & Johnson, of which Janssen is a
subsidiary. M. Lebwohl is an employee of Mount Sinai and
has received grant support and/or consultant fees from AbbVie,
Aditium Bio, Almirall, Amgen, AnaptysBio, Arcutis, Aristea
Therapeutics, Arrive Technologies, Avotres Therapeutics, BiomX,
Boehringer Ingelheim, Cara Therapeutics, Castle Biosciences,
Corrona, Dermavant Sciences, Promius/Dr. Reddy, Eli Lilly,
Evommune, Facilitation of International Dermatology Education,
Forte Biosciences, Foundation for Research and Education in
Dermatology, Helsinn Therapeutics, Incyte, Janssen Research &
Development, LLC, LEO Pharmaceuticals, Meiji Seika Pharma,
Mindera, Ortho Dermatologics, Pfizer, Regeneron, UCB, and
Verrica. He is a consultant for Aditum Bio, Allergan, Almirall,
Arcutis, Inc., Avotres Therapeutics, BirchBioMed Inc., BMD
skincare, Boehringer Ingelheim, Bristol Myers Squibb, Cara
Therapeutics, Castle Biosciences, Corrona, Dermavant Sciences,
Evelo, Evommune, Facilitate International Dermatologic
Education, Foundation for Research and Education in
Dermatology, Inozyme Pharma, Kyowa Kirin, LEO Pharma, Meiji
Seika Pharma, Menlo, Mitsubishi, Neuroderm, Pfizer, Promius/
Dr. Reddy’s Laboratories, Serono, Theravance, and Verrica.
C.E.M. Griffiths has received honoraria as an advisory board
member and/or speaker and/or research grants from AbbVie,
Almirall, Boehringer Ingelheim, Bristol Myers Squibb, Celgene,
Eli Lilly, Galderma, Janssen, LEO Pharma, Novartis, Pfizer, Sun
Pharma, Sandoz, and UCB Pharma.

Do Not Copy
Penalties Apply

Funding: VOYAGE 1 and VOYAGE 2 were supported by Janssen
Research & Development, LLC, Spring House, PA, USA.

ACKNOWLEDGMENT
The authors thank Cynthia Arnold, BSc, CMPP, of Janssen
Scientific Affairs, LLC, for her editorial assistance and writing
support. CEMG is a National Institute for Health Research (NIHR)
Emeritus Senior Investigator and is supported in part by the
NIHR Manchester Biomedical Research Centre.

REFERENCES
1.
2.
3.
4.
5.

Kaushik SB, Lebwohl MG. Psoriasis: Which therapy for which patients.
Psoriasis comorbidities and preferred systemic agents. J Am Acad Dermatol.
2019;80:27-40.
Hohenberger M, Cardwell LA, Oussedik E, Feldman SR. Interleukin-17
inhibition: role in psoriasis and inflammatory bowel disease. J Dermatol
Treat. 2018;29:13-18.
Cosentyx [package insert]. East Hanover, NJ, USA: Novartis Pharmaceuticals
Corporation; 2020.
Taltz [package insert]. Indianapolis, IN, USA: Eli Lilly and Company; 2021.
Deodhar A, Mease PJ, McInnes IB, et al. Long-term safety of secukinumab

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

860
Journal of Drugs in Dermatology
August 2021 • Volume 20 • Issue 8

6.

7.
8.

9.
10.
11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

in patients with moderate-to-severe plaque psoriasis, psoriatic arthritis, and
ankylosing spondylitis: integrated pooled clinical trial and post-marketing
surveillance data. Arthritis Res Ther. 2019;21:111. doi.org/10.1186/s13075019-1882-2 .
Hueber W, Sands BE, Lewitzky, S. et al. Secukinumab, a human antiIL-17A monoclonal antibody, for moderate to severe Crohn’s disease:
unexpected results of a randomised, double-blind placebo-controlled trial.
Gut. 2012;61:1693–1700.
Targan SR, Feagan B, Vermeire S, et al. A randomized, double-blind, placebocontrolled phase 2 study of brodalumab in patients with moderate-to-severe
Crohn’s disease. Am J Gastroenterol. 2016; 111:1599–1607.
Feagan BG, Sandborn WJ, D’Haens G, et al. Induction therapy with the
selective interleukin-23 inhibitor risankizumab in patients with moderateto-severe Crohn’s disease: a randomised, double-blind, placebo-controlled
phase 2 study. Lancet. 2017;389:1699–1709.
Feagan BG, Sandborn WJ, Gasink C, et al. Ustekinumab as induction and
maintenance therapy for Crohn’s disease. N Engl J Med. 2016;375:1946-1960.
Sands BE, Sandborn WJ, Panaccione R, et al. Ustekinumab as induction and
maintenance therapy for ulcerative colitis. N Engl J Med. 2019;381:1201-1214.
Gooderham M, Elewski BE, Pariser DM, et al. Incidence of serious
gastrointestinal events among tildrakizumab-treated patients with psoriasis.
J Eur Acad Dermatol Venereol. 2019;33:e348–e394.
Blauvelt A, Papp KA, Griffiths CEM, et al. Efficacy and safety of guselkumab,
an anti-interleukin-23 monoclonal antibody, compared with adalimumab for
the continuous treatment of patients with moderate to severe psoriasis:
Results from the phase III, double-blinded, placebo- and active comparatorcontrolled VOYAGE 1 trial. J Am Acad Dermatol. 2017;76:405-417.
Reich K, Armstrong AW, Foley P, et al. Efficacy and safety of guselkumab,
an anti-interleukin-23 monoclonal antibody, compared with adalimumab
for the treatment of patients with moderate to severe psoriasis with
randomized withdrawal and retreatment: Results from the phase III, doubleblind, placebo- and active comparator-controlled VOYAGE 2 trial. J Am Acad
Dermatol. 2017;76:418-431
Reich K, Armstrong AW, Langley RG, et al. Guselkumab versus secukinumab
for the treatment of moderate-to-severe psoriasis (ECLIPSE): results from a
phase 3, randomised controlled trial. Lancet. 2019;394:831–839.
Griffiths CEM, Papp KA, Song M, et al. Continuous treatment with
guselkumab maintains clinical responses through 4 years in patients with
moderate-to-severe psoriasis: results from VOYAGE 1. J Dermatol Treat.
[Published on-line on July 13, 2020] doi: 10.1080/09546634.2020.1782817.
Reich K, Armstrong AW, Foley P, et al. Maintenance of response through up
to 4-years of continuous guselkumab treatment of psoriasis in the VOYAGE
2 phase 3 study. Am J Clin Dermatol. 2020;21:881-890.
Eppinga H, Poortinga S, Thio HB, et al. Prevalence and phenotype of
concurrent psoriasis and inflammatory bowel disease. Inflamm Bowel Dis.
2017:23:1783-1789.
Dahlhamer JM, Zammitti EP, Ward BW, et al. Prevalence of inflammatory
bowel disease among adults aged ≥18 years - United States, 2015. MMWR
Morb Mortal Wkly Rep. 2016;65:1166-1169.
Alinaghi F, Gocker Tekin H, Burisch J, et al. Global prevalence and bidirectional
association between psoriasis and inflammatory bowel disease – a systemic
review and meta-analysis. J Crohn’s Colitis. 2020; 14:351–360.
Yates VM, Watkinson G, Kelman A. Further evidence for an association
between psoriasis, Crohn's disease and ulcerative colitis. Br J Dermatol.
1982;106:323-330.
Skroza N, Proietti I, La Viola G, et al. Psoriasis and inflammatory bowel
diseases: Epidemiological, genetic and pathogenetic correlations: A
review of literature. J Clin Exp Dermatol Res. 2016;7. DOI: 10.4172/21559554.1000335.
Lee JS, Tato CM, Joyce-Shaikh B, et al. Interleukin-23-independent IL17 production regulates intestinal epithelial permeability. Immunity.
2015;43:727-738.
Langley RG, Kimball AB, Nakagawa H, et al. Long-term safety profile of
ixekizumab in patients with moderate-to-severe plaque psoriasis: an
integrated analysis from 11 clinical trials. J Eur Acad Dermatol Venereol.
2019;33:333–339.
Siliq [package insert]. Bridgewater, NJ, USA: Valeant Pharmaceuticals North
America LLC; 2017.
Maxwell JR, Zhang Y, Brown, WA, et al. Differential roles for interleukin-23 and
interleukin-17 in intestinal immunoregulation. Immunity. 2015;43:739-750.

P. Foley, K. Reich, A. Blauvelt, J. Bagel, et al

Do Not Copy
Penalties Apply

AUTHOR CORRESPONDENCE
Christopher E. M. Griffiths
E-mail:....................... Christopher.Griffiths@manchester.ac.uk

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.6062

August 2021

861

Volume 20 • Issue 8

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Update on Facial Erythema in Rosacea
Richard L. Gallo MD PhD,a Hilary Baldwin MD,b Linda Stein Gold MD,c Julie Harper MDd
Department of Dermatology, University of California – San Diego, CA
Department of Dermatology, Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ
c
Department of Dermatology Clinical Research, Henry Ford Health System, Detroit, MI
d
Dermatology and Skin Care Center of Birmingham, AL
a

b

INTRODUCTION

D

ermatologists are cognizant of the multiple clinical
manifestations of rosacea, particularly persistent
facial erythema, which has been deemed to be
the most prevalent diagnostic feature and often poses a
significant negative impact on quality of life. To address the
need to recognize rosacea as a single disease with multiple
potential phenotypes, a new classification system has been
developed by 28 clinical and scientific experts worldwide.
This is a paradigm shift in the way the disorder is assessed
and seeks to improve how rosacea is treated by physicians.
Therapies focusing on erythema are often used in combination
with treatments for other manifestations of the disorder, and
optimal outcomes are achieved when treatments target specific
phenotypes while partnering with the patient to determine
expectations and improve proper and regular medication use.

employed when collaborating with the patient to identify
expectations, ensure effective application, and achieve optimal
outcomes.
Clinicians should now consider rosacea as a single disease
with multiple potential phenotypes. Drawing from current
scientific knowledge as well as clinical experience, the recently
updated standard classification of rosacea has shifted away
from subtypes and identifies the various phenotypes that may
occur in many possible combinations in individual patients
(Table 1).1 Persistent facial erythema is a diagnostic phenotype,
and phymatous changes, although less common, are also
diagnostic. Major signs include papules and pustules, flushing,
telangiectasia, and certain ocular manifestations. The presence
of any two of the major phenotypes also may be considered
diagnostic, and secondary phenotypes include burning,
stinging, edema, and dryness. Rosacea therefore encompasses
a multitude of possible combinations of signs and symptoms.
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The National Rosacea Society (NRS) recently organized a
roundtable discussion of thought leaders in rosacea to discuss
facial erythema in light of the new standard classification system,
recent burden-of-illness studies, the new standard management
options and significant advances in medical therapy and patient
care. The main discussion points are summarized in this article.

Recent developments in rosacea call for clinicians to place
greater emphasis on persistent facial erythema, one of the
most common and troublesome features of the disorder,
now designated as its most prevalent diagnostic phenotype.
New therapies, often used in combinations, are increasingly
addressing this manifestation, and are most successfully

An important advantage for physicians in using the new
classification system is its emphasis on a diverse collection
of individual signs and symptoms, as well as their potential
interrelationship. Notably, recent studies have shown that
rosacea’s features, from erythema to papules and pustules to
phymatous changes, appear to be part of a consistent continuum
of inflammation.2-5 Although rosacea’s various phenotypes
may appear in different combinations and at different times,
research suggests that they all may be manifestations of this
underlying inflammatory process, and that rosacea may evolve

TABLE 1.
Phenotypes of Rosacea1
Diagnostic*

Major**

Secondary

Fixed centrofacial erythema
in a characteristic pattern that
may periodically intensify

Flushing
Papules and pustules
Telangiectasia

Burning sensation
Stinging sensation
Edema
Dryness

Phymatous changes

Ocular manifestations
• Lid margin telangiectasia
• Interpalpebral conjunctival injection
• Spade-shaped infiltrates in the cornea
• Scleritis and sclerokeratitis

Ocular manifestations
• “Honey crust” and collarette accumulation at the base of the lashes
• Irregularity of the lid margin
• Evaporative tear dysfunction (rapid tear break-up time)

These features by themselves are diagnostic of rosacea.
Two or more major features may be considered diagnostic.

*

**
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not only in severity but to include additional phenotypes.6,7
Because of this continuum, rosacea is best treated by targeting
therapy to each and every aspect of the individual disease.
New Opportunities for Precise Evaluation
While the updated system allows for greater pinpoint
identification of specific phenotypes in each patient, there
is also a potential need to develop a simple and easy to use
way for clinicians and researchers to quantify the severity of
each phenotype in a patient. Current evaluation methods such
as the Flushing assessment tools, the Clinician’s Erythema
Assessment, and the Investigator’s Global Assessment
provide granular data that are weighted to particular signs
and symptoms. Development of a scoring system recognizing
each manifestation in the patient is still needed. Such a system
would help physicians describe individual cases with clarity and
precision, as well as allow both the practitioner and patient to
track therapy results over time. Such a scoring system, however,
would not lend itself to assigning a ranking such as mild,
moderate, or severe to an overall composite score, as the more
acute presence of any individual phenotype may cause distress
that would not be represented by a lower overall score. To this
end, a tool that evaluates quality of life may also aid in gauging
the efficacy of treatment.
Persistent Redness Is Most Damaging to Quality of Life
Prescribers recognize, and studies have confirmed, that persistent
facial redness is one of the most disruptive manifestations of
rosacea. A recent study of the burden of illness from erythema
found that it negatively affected quality of life, self-esteem, and
self-confidence and had the greatest impact on those with more
severe disease.8

R.L. Gallo, H. Baldwin, L. Stein Gold, J. Harper

validated Symptom Assessment for Rosacea Facial Redness,
including degree of redness, amount of face that is red, and
sensations of warmth and burning. Severity of facial warmness
was rated “quite a bit” or “very” by 15.7% of respondents with
moderate erythema and 38.9% of respondents with severe
erythema. Facial burning severity was rated “quite a bit” or “a
lot” by 8.9% of respondents with moderate erythema and 37.0%
of respondents with severe erythema.
The mean scores on a validated DLQI were 5.2 overall, which
is comparable to scores for acne patients. However, while
individuals with mild rosacea scored a 3.8 and those with
moderate rosacea scored a 5.7, respondents with severe
erythema scored a 13.4 — comparable to scores given by
individuals with eczema, atopic dermatitis, and psoriasis. Across
all questions related to their condition’s impact on emotional
well-being, social life, and grooming habits, patients with severe
erythema were suffering significantly more than those with mild
or moderate redness.
The NRS also has collected data on the social and emotional
effects of rosacea and erythema from patient surveys in its
newsletter, Rosacea Review.9 In a survey of 1,675 patients, 82%
of those who suffered from erythema reported the condition
had a negative impact on their general outlook on life, with the
figure rising to 90% for those with moderate to severe redness.
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and pustules — facial erythema may often be dismissed

In the comprehensive survey, 708 respondents self-evaluated
their current erythema as mild to severe on the Subject SelfAssessment for Rosacea Facial Redness, and sociodemographic
and clinical characteristics, rosacea symptoms, and their impacts
on quality of life were recorded through the validated Impact
Assessment for Rosacea Facial Redness and the validated
Dermatology Life Quality Index (DLQI).
Among respondents with moderate or severe erythema,
nearly all reported that persistent facial redness was their
most bothersome symptom. The most commonly reported
rosacea symptoms were flushing that lasts longer than 10
minutes (84.0%) and persistent centrofacial erythema (69.1%).
Additionally, persistent facial redness (69.2%) and blushing or
flushing (60.9%) were also reported as the most bothersome.
Burning or stinging skin was the most bothersome symptom
for over half of respondents with severe erythema (61.1%) and
nearly half of those with moderate severity erythema (47.2%).
Respondents with severe facial erythema reported greater
severity of symptoms in response to all questions on the

by physicians as less serious. This assumption is inconsistent
with attitudes toward the impact on patients of symptoms
of other cutaneous disorders such as psoriasis and atopic
dermatitis, for example. It is clear that all of a rosacea patient’s
symptoms are bothersome and need to be addressed.
Therapeutic Options Have Specific Actions
An increasing armamentarium of medical therapies is now
available to address each of rosacea’s potential phenotypes, and
a combination of therapies may offer a superior effect. A guide
to these medications can be found in the recently published
standard management options for rosacea that is intended
to provide a comprehensive summary of treatment options
for each phenotype, allowing physicians to tailor therapy for
optimal patient outcomes.10 The publication also includes
expert evaluations of effectiveness and quality of evidence to
serve as a guide for providing targeted treatment and care on
an individual basis.
Currently, there are two FDA-approved pharmacologic therapies
specifically for the erythema of rosacea, brimonidine and
oxymetazoline.11,12 Although both are alpha agonists, they act
differently on the receptors and have different mechanisms
of action.
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Brimonidine acts within 30 minutes, and many patients see
a dramatic reduction of erythema. Exacerbations of redness
have been reported with peaks occurring at approximately 3
to 6 hours and again as the medication begins to wear off at
10 to 12 hours.13,14 The return of erythema appears to be most
common in women who are flushers/blushers. Some patients
also complain of over-whitening of the skin.15 Decreasing the
recommended dose from five pea-sized doses to one or two to
affected areas of the face may reduce both side effects.
Oxymetazoline has a gradual onset, with peak reduction of
erythema at 3 hours, lasting throughout the day and returning
to baseline in a gentle and subtle way. The return of erythema
seen with brimonidine was not found in the oxymetazoline
clinical trials. For many patients, oxymetazoline may also result
in natural-appearing skin tones and may be easier to use.
The use of these therapies may additionally modify the
disease in the long term, as in long-term studies of alpha
agonists patients appeared to have improved baseline redness
over time.16 Although studies have not been conducted, the
medications might also potentially inhibit progression as well
as help maintain remission.
In addition, reduction or elimination of papules and pustules
with anti-inflammatory topical agents such as ivermectin,
azelaic acid, or metronidazole may help by reducing perilesional
erythema.17

R.L. Gallo, H. Baldwin, L. Stein Gold, J. Harper

that is clear and promotes accurate application and continued
compliance.
While rosacea is still addressed with a monotherapy approach
by many physicians, treating every present phenotype with
targeted therapies in cooperation with the patients will achieve
the best overall outcome, both objectively in terms of clear
skin and subjectively in terms of quality of life. Also, providing
patients with a clear and detailed explanation of how exactly
to use the various oral and topical therapies can help provide
results that will improve quality of life, both because the
medications are likely to be used effectively and patients will
benefit by playing a part in controlling their disorder.
To this end, it is important to manage the patient’s expectations.
Specifying clear skin as the goal both establishes the desired
endpoint and clarifies that its achievement will require more
than one visit, and probably more than one tool.
When designing a treatment program, the different causes
of the multiple phenotypes seen in rosacea will require
combination therapy. However, the decision to initiate therapy
with numerous medications will call for careful assessments
of risk, patient education, and instruction to assure adherence.
Assuming compliance, there are data showing that concomitant
initiation of therapy for papules and pustules and for erythema
has superior results. In a study evaluating the combination of
ivermectin and brimonidine (initiated at baseline vs. week 4),
reduction in both erythema and inflammatory lesions was
statistically significantly better when both drugs were begun at
baseline (61.2% vs 50% success).20
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While the quality of evidence is limited, light devices – including
intense pulsed light (IPL) and pulsed dye and potassium titanyl
phosphate (KTP) lasers – are well established in practice and have
been shown to be highly effective in removing telangiectasia
and diminishing erythema. A small study comparing IPL and
pulsed dye laser found a 60% reduction in erythema with IPL,
versus a 45% reduction with pulsed dye.18 Alpha agonists may
also be used to clear background redness in order to better
identify telangiectasia for laser treatment.
There is recent clinical and histologic evidence that use of
botulinum toxin may result in reduction of erythema and
clinical improvement. Photographs appear to show overall
improvement, and investigators report improvement in
erythema and aesthetic scale scores as well as inflammation. In
one study, primary human and murine mast cells were pretreated
with onabotulinum toxin A or B or control.19 Histologic findings
suggested that onabotulinum toxin reduces rosacea-associated
skin inflammation by directly inhibiting mast cell degranulation,
and may deserve further study.
When More Is More: A Partnership to Achieve the Clearest Skin
There is also a paradigm shift in designing the appropriate
treatment program for each patient, and presenting it in a way

In addition to designing a comprehensive treatment plan,
educating the patient on compliance — explaining why more
than one medication or lifestyle change is necessary and exactly
how the therapies should be used — is a challenging necessity.
The initial visit may be lengthy and should include five elements:
identifying the visible signs of rosacea (including erythema,
flushing, telangiectasia, papules and pustules, edema, and
phymas, or any combination of these); ascertaining what bothers
the patient (including invisible symptoms such as burning,
stinging, or dryness); discussing trigger factors and how to
avoid them; educating about skin care and sun protection; and
then devising a treatment plan.
Ensuring that patients understand the reason for and value of
their therapies as well as how properly to use them is part of the
physician’s challenge. For example, the importance of the time
of day and frequency and areas of application should be clearly
explained. A patient who applies oxymetazoline before going to
bed won’t see the full benefit of treatment, for example.
Patients may be drawn to using fewer rather than more therapies,
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and if the rationale for combination therapy is not understood, a
patient may simply use just one, reducing clinical improvement.
A vivid and compelling analogy may be to compare the signs
and symptoms of the patient’s case to being served a multicourse meal at a restaurant. Rosacea’s phenotypes are many
and diverse, and the patient’s “courses” may include not only
erythema and flushing, but papules and pustules, telangiectasia,
burning, stinging, edema, and dryness, as well as ocular
manifestations. Diners are never offered a single utensil for
such a repast, and just as a fork is ideal for salad but ineffective
for soup, for example, some therapies or therapy combinations
will be more appropriate than others in addressing certain signs
or symptoms.
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ABSTRACT
Background: New development of cell-targeted therapies to enable site-specific skin tissue drug delivery may reduce off-target effects,
decrease unwanted toxicities, and enhance drug efficacy. These efforts have led to several targeting strategies that modulate active
product delivery to include small molecule-, nucleic acid-, peptide-, antibody-, and cell-based strategies. Tissue specific cell-targeting
strategies such as these may be useful in cosmetic dermatologic applications.
Objective: The aim of this 16-week clinical trial of a skin brightening composition containing melanocyte cell-targeted biodelivery was
to assess its effectiveness in restoring the skin complexion evenness by modulating melanocyte activity in a cohort of 50 Fitzpatrick
type I–VI subjects with moderate to severe dyspigmentation.
Results: Data from expert grading, skin surface colorimetry, and subject self-assessments reflected significant improvement in
facial skin tone as early as 2 weeks after treatment initiation, with continual improvement through week 16. The most dramatic
pigmentation improvement, based on investigator assessments, was a statistically significant improvement in skin brightness at week
2 that progressed to week 8 with significant improvement in skin evenness and brightness. By weeks 12 and 16, progressive levels of
significant improvement in skin evenness and brightening became apparent. Colorimetry demonstrated progressive improvement in
skin dyspigmentation starting at 2 weeks and continuing to week 16. Subject self-assessment data supported similar improvements
in skin dyspigmentation.
Conclusion: These results demonstrate the ability of a cell-targeted topical therapy to achieve improvements in skin pigmentation
through site-specific suppression of melanocyte activity.
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INTRODUCTION

T

he evolution of site-specific cell-targeted drug delivery
systems chemically programmed to bind with a single
cellular receptor have recently emerged as enablers
toward delivering topical skin therapy. New technologies
now afford the opportunity to promote enhanced skin repair
by employing cell-targeted biodelivery systems capable
of delivering therapeutic bioactive constituents to specific
cellular receptors that minimize off-target delivery to maximize
treatment efficacy of skin dyspigmentation conditions.
An array of technologies has been employed over the last century
to interfere at various stages of the melanogenesis process to
mitigate melanin production. The prevailing limitation with
these existing technologies resides in their non-specific and offtargeting characteristics that limits efficacy. Therefore, it could
be envisioned that technologies that can directly target the
melanocyte to suppress melanocyte hyperactivity could provide
for a more effective treatment method toward addressing skin

dyspigmentation issues. The recent scientific advancement
of a cell-targeted encapsulation technology that binds solely
to the melanocortin 1 (MC1) receptors of melanocyte cells
due to the presence of site-specific surface ligands affords
such an opportunity to overcome off-target delivery. The
technology exclusively binds with the MC1 receptors to deliver
melanogenesis suppressing bioactive constituents directly into
melanocyte cells through endocytosis, where the encapsulate is
then metabolized within the melanocytes to release a bioactive
peptide that suppresses tyrosinase expression.1
Structural changes occur to the melanocytes in photoaged
skin, including nuclear heterogeneity, abundant cytoplasmic
organelles, and elongation of dendrites.2 This research
demonstrates the effectiveness of a cell-targeted encapsulated
technology that targets the MC1 receptor to down-regulate
melanogenesis in human skin, disregarding any changes that
may occur to the melanocytes due to intrinsic or extrinsic aging.
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MATERIALS AND METHODS
An Institutional Review Board (IRB)-approved (Allendale
Institutional Review Board, Old Lyme CT), open-label, historical
control clinical study enrolled 50 subjects. All subjects possessed
moderate to severe facial dyspigmentation. Upon study
initiation, subjects were instructed to apply a topical formulation
(ZO Skin Health Brightalive®) composed of a melanocyte sitespecific, cell-targeted technology twice daily over a 16-week
period. The dermatologist investigator evaluated skin tone
evening, brightening, and pigmentation reduction. Instrumental
measures of skin pigmentation changes using colorimetry were
also employed. Additionally, subjective self-assessments were
compiled through a questionnaire.
After the initial screening visit, participants who consented to
the study protocol replaced their usual cleanser and sunscreen
with investigator-supplied study support products: a gentle,
proprietary cleanser (ZO Skin Health Gentle Cleanser) and a
sunscreen (ZO Skin Health Broad Spectrum Sunscreen SPF 50).
Participants were further instructed to use the following daily
skin treatment regimen during the 16-week treatment period:
•
•
•
•

Gentle cleanser am and pm
Cell-targeted Skin Brightening Treatment am and pm
Broad Spectrum SPF 50 Sunscreen AM, reapplied every 2
hours throughout the day
Colorimetry was used to objectively assess changes in
skin: A chroma meter (Konica Minolta Sensing Americas,
Inc.: Ramsey, NJ)

Z.D. Draelos, F. W. Woodin Jr.

improvement starting at week 2, with continual improvement
over baseline at all follow-up visits (Table 1):

TABLE 1.
Weeks 2–16 Investigator Evaluations (% Change vs Baseline)
Attribute/
Statistical

Complexion
Evenness

P=

Pigmentation
Brightening

Week 2

0%

1.00

-5%

0.008

Week 8

-5%

0.008

-19%

<0.001

Week 12

-12%

<0.001

-29%

<0.001

Week 16

-20%

<0.001

-34%

<0.001

Instrumental
A Minolta Chroma Meter was used to measure differences
in color lightness, chroma, and hue by utilizing the CIELAB
mainstream color space coordinate system. Analysis of ΔE
trends to measure cumulative changes in skin pigmentation
affords the opportunity to validate the visually perceptible expert
grading and self-assessment differences in skin pigmentation
throughout the course of a clinical treatment program.

TABLE 2.
Weeks 2 - 16 Chroma Meter ΔE Table
Assessment Interval

ΔE

Week 2

2.40

Week 8

2.63

Do Not Copy Week 12
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Additionally, all subjects answered a detailed questionnaire
about their treatment perceptions at all follow-up visits.
A Mann-Whitney two-tailed paired test was used to analyze
the nonparametric ordinal expert grading data and subjective
questionnaires. Statistical significance was set at P<0.05.

RESULTS
Investigator
A total of 50 empaneled female subjects between 30 and 70
years completed the study. Investigator-graded dyspigmentation
improvement parameters began to show statistically significant

P=

2.31
3.43

Experimentally verified statistics have determined that both
experienced and unexperienced observers can see difference
in color when ΔE exceeds 2.0.3 The ΔE values of >2.0 reported
herein illustrate that noticeable and progressive cumulative
changes in skin pigmentation were detectable that would
be recognizable to both the experienced (expert grader) and
inexperienced subjects, which is congruent with the expert
visual grading and self-assessment data.
Subjective
Participants’ perceptions of the study product and its effects
were highly favorable and statistically relevant. Consistent
with the expert grading and colorimetry data, the panelist

TABLE 3.
Weeks 2 - 16 Panelist Self-Assessment Table (% who saw noticeable improvement)
Skin Appears
Lighter

Week 2

46.8%

0.77

31.9%

0.019

31.9%

0.019

Week 8

75.5%

<0.001

65.3%

0.044

55.1%

0.568

P=

Skin Appears
Less Pigmented

Skin Tone Appears
More Even/
Uniform

Attribute/Statistical

P=

P=

Week 12

67.3%

0.021

67.3%

0.021

59.2%

0.253

Week 16

76.0%

<0.001

72.0%

0.003

72%

0.003
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ratings depict escalating improvement from week 2 to 16 in skin
dyspigmentation, including skin lightening, pigmentation, and
evenness. The ratings at week 2 showed statistically significant
improvements in skin pigmentation and tone. By weeks 8
through 16, panelists experienced significant improvement
in skin pigmentation. By week 16, panelists also reported
significant improvements in skin evenness. When viewed
in conjunction with the expert grading and colorimetry data,
subjects reported a positive perception of product performance.

DISCUSSION
The cell-targeted skin brightening test product’s multi-modal
technologies included the following:
•

Cell-targeted “Drone” Encapsulate: the encapsulate
technology is chemically engineered with multiple
Palmitoyl sh-Tripeptide-5 Norisoleucyl sh-Nonapeptide-1
surface ligand peptides that solely target the melanocyte
MC1 receptors to suppress melanogenesis. Once bound
to the MC1 receptors, the encapsulate enters the cell by
endocytosis and is metabolized in the cytoplasm where
the encapsulate then releases a secondary peptide,
Palmitoyl sh-Octapeptide-24 Amide, that antagonistically
inhibits tyrosinase gene expression inside the
melanocyte cell to restrict the biochemical pathway
of melanogenesis.4
• Tranexamic acid: UV radiation induces the synthesis of
plasminogen activator within keratinocytes. Plasminogen
activator increases plasmin activity in keratinocytes, which
in turn releases Arachidonic acid. Free Arachidonic acid
stimulates pigment-producing cells, resulting in increased
pigment synthesis. Tranexamic acid acts as a plasmin
inhibitor, depleting the keratinocyte pool of Arachidonic
acid to prevent excess pigment production.5
• Niacinamide: downregulates melanin transfer from the
melanocyte dendrites to the skin surface keratinocytes
cells to mitigate visible pigmentary accumulation at the
upper skin surface.6 Niacinamide also functions as an
anti-inflammatory to prevent the onset of inflammatory
induced new pigment formation.
• Diglucosyl Gallic Acid: inhibits the Microphthalmiaassociated transcription factor (MITF) transcription factor
involved in the melanin synthesis pathway.7

Z.D. Draelos, F. W. Woodin Jr.

reduced pigmentation, less unevenness of skin complexion,
and lightening of skin pigmentation, this research demonstrates
the possible value of a cell-targeted dyspigmentation treatment
modality.

CONCLUSION
Based on expert grading and subject self-assessment, the study
technology resulted in highly significant skin dyspigmentation
improvement. When correlated with the perceptible colorimetry
ΔE differences, the study product demonstrated the ability
to provide a safe and effective modality for facial skin
dyspigmentation improvement.
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The investigator noted significant improvement in skin
brightening and reduction of existing pigmentation by
week 2. By week 8, significant improvement in brightening
of pigmentation and skin evenness were noted. By weeks
12 and 16, increasing levels of significant improvement in
both brightening and evenness were noted among the study
subjects. The instrumental colorimetry data indicated a trend of
improvement in reducing visible pigmentation. Combined with
the gradually improving subject self-assessments reporting

6.

7.

AUTHOR CORRESPONDENCE
Zoe Draelos MD
E-mail:................……......................... zdraelos@northstate.net

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5836

August 2021

868

Volume 20 • Issue 8

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Proceedings Report of the Fifth Symposium on
Hidradenitis Suppurativa Advances (SHSA) 2020
Caralin Schneider BA,a* Madeline Adelman MD,b* Nouf Almuhanna MD,c Surav Sakya MD,d
Isabelle Delorme MD,e Iltefat Hamzavi MD,f Joslyn S. Kirby MD MS MEdg
University of Miami Miller School of Medicine, Miami, FL
BWayne State University School of Medicine, Detroit, MI
c
Division of Dermatology, Department of Medicine, University of Toronto, Toronto, ON, Canada
d
Penn State College of Medicine, Hershey, PA
e
Dr Isabelle Delorme Inc, Dermatologue, Drummondville, QC, Canada
f
Department of Dermatology, Henry Ford Health System, Detroit, MI
g
Department of Dermatology, Penn State Health, Hershey, PA
a

co-first authors

*

ABSTRACT
The Symposium on Hidradenitis Suppurativa Advances (SHSA) is a joint meeting of the United States Hidradenitis Suppurativa
Foundation (HSF) and the Canadian Hidradenitis Suppurativa Foundation (CHSF). This annual cross-disciplinary meeting brings together
experts from around the world in an opportunity to discuss the most recent advances in the study of hidradenitis suppurativa (HS). The
fifth annual meeting was held virtually on 9-11 October 2020. A record 347 attendees, including 79 people with HS, from 20 different
countries attended. Key take-home points included: Clinicians can optimize each visit by listening, provide education, and discuss
treatments; a patient decision aid for HS (HS-PDA) is a freely available tool (www.informed-decisions.org); COVID-19 severity in HS
patients was not different for patients treated with/without a biologic; comorbidity screening recommendations will be published soon;
neutrophil extracellular traps (NETs) may play a role in HS; memory B cells, T helper 1 cytokines, and interleukin 1 signaling contributes to
HS pathogenesis and are targets for new therapies; novel therapies are showing promise including a new JAK1 inhibitor (INCB054707)
and brodalumab; and HS-specific outcome measures have emerged to better monitor disease severity, flare, and progression including
a patient reported measure (HiSQOL) and an HS-specific investigator global assessment.
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INTRODUCTION

T

he fifth annual Symposium on Hidradenitis Suppurativa
Advances (SHSA) was held virtually from 9-11 October
2020. The symposium is a joint meeting of the United
States Hidradenitis Suppurativa Foundation (HSF) and the
Canadian Hidradenitis Suppurativa Foundation (CHSF). The
conference opened with an introduction by Dr. Joslyn S.
Kirby, SHSA 2020 co-chair, Dr. Isabelle Delorme, the president
of CHSF and SHSA 2020 co-chair, and Dr. Iltefat Hamzavi, the
president of HSF. This annual cross-disciplinary meeting brought
together experts from around the world to discuss the most
recent clinical, scientific, and surgical advances in the study
of Hidradenitis Suppurativa (HS). Proceeding reports from
previous meetings are published on an annual basis.1-4 In 2020,
a total of 347 attendees, including 79 people affected with HS,
from 20 countries around the world.

Session 1: “Health Services and Epidemiology”
Moderator: Dr. Joslyn Kirby
Dr. Ricardo Cibotti, program director of the National Institute
of Arthritis and Musculoskeletal and Skin Diseases (NIAMS),
opened the first session with remarks on the growing HS
research landscape as evidenced by the increased grant
application submissions to the NIAMS since 2017 and the record
high submissions in both 2019 and 2020. Among the submitted
applications, the top two research topics were regarding
genetics and immune mechanisms of HS.
Following this introduction, Dr. Christopher Sayed presented
guidance for clinicians on how to effectively communicate with
patients living with HS. Important tips and advice for effective
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communication during HS patient visits include 1) efficiency
during the history collection in the first visit to allow more
time for acknowledging their struggles 2) provide education
on HS treatment options and expectations for the course of
management and 3) assess disease severity using physical
exam while laying out a path for personalized treatment.
Dr. Haley Naik presented preliminary data from the Global HS
Coronavirus disease (COVID)-19 Registry, which aims to describe
COVID-19 outcomes among patients with HS, treated with a
variety of therapies including biologics. Overall, initial data
from the provider and patient surveys showed that COVID-19
severity in HS patients was mild to moderate, and there were no
COVID-19-related deaths. Furthermore, there was no difference
in COVID-19 severity between those patients using a biologic
and those who were not. Lastly, no difference was observed
in COVID-19 severity between patients who continued biologic
treatment and those who discontinued biologic treatment.5
Dr. Jennifer Hsiao presented findings on the practice patterns of
managing pregnant patients with HS. In an online survey study
of HS providers, the showed that HS specialists generally felt
comfortable managing HS patients who are pregnant, however,
there was some variability in the use of biologic and procedural
treatments during pregnancy. With limited data on HS
treatments during pregnancy,6 there is a need for future studies
and data collection on the safety, efficacy, and timing of biologic
use and procedural treatments in pregnant HS patients. Surav
Sakya presented a retrospective study using claims data from
2015 to 2017 to evaluate pregnancy and childbirth outcomes
in women with HS in the US. The study found that pregnant
women with HS had fewer live births and vaginal deliveries
compared to those without HS. Furthermore, incidences of preeclampsia, eclampsia, gestational hypertension, topical and
oral antibiotic use, cutaneous surgeries, elective terminations
and cesarean deliveries were higher in pregnant patients with
HS compared to those without HS. Overall, these preliminary
results showed that women with HS may have an increased
probability of complicated maternal and obstetric outcomes. Dr.
Natalie Villa presented results from an online survey study of
women with HS, who reported concerns about the impact of
their HS on pregnancy. Patients felt there was an opportunity to
increase the quantity and quality of counseling about pregnancy
and HS. Further studies are warranted to evaluate the course of
HS during pregnancy, pregnancy and childbirth outcomes, and
improved counseling in the setting of pregnancy and HS.12,13
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recommended for screening: acne, dissecting cellulitis of the
scalp, pilonidal disease, pyoderma gangrenosum, depression,
generalized anxiety disorder, suicide, smoking, substance use
disorder, polycystic ovarian syndrome, obesity, dyslipidemia,
diabetes mellitus, metabolic syndrome, hypertension,
cardiovascular
disease,
inflammatory
bowel
disease,
spondylarthritis, sexual dysfunction, and Down syndrome.7-10
The overall decision to screen for co-morbidities will depend on
the provider and specific patient risk factors.
To wrap-up this session, Matthew Taylor presented data on the
prescribing patterns of opioid and antibiotics in emergency
departments (EDs) from 2006 to 2017 using the National Hospital
Ambulatory Care Survey. Of an estimated 383,000 ED visits
for HS, severe pain was reported in 69.9% of visits with 40.1%
reporting 10/10 pain. Opioids were prescribed at discharge at
58.3% of HS ED visits, posing an increased risk for long-term
opioid utilization. Furthermore, antibiotics were prescribed at
66.6% of ED visits, most commonly clindamycin, trimethoprim/
sulfamethoxazole, and cephalosporins. The presenter concluded
that HS management in the ED setting is not optimal and
encouraged early referral of HS patients to dermatology to
prevent ED visits and adverse events.14
Session 2: Basic and Translational Science Research
Moderator: Dr. Simon Wong

Do Not Copy
Dr. Amanda Nelson kicked-off this session with updates on
Penaltiesmicrobiome
Apply research in HS. The idea of a skin microbiome

Dr. Neeta Malviya provided an update from systematic
reviews for the strength of association for previously reported
comorbidities of HS. They also included evidence-based
screening recommendations for the comorbid conditions. Using
the Strength of Recommendation Taxonomy (SORT) criteria to
analyze 30 co-morbidities, the following co-morbidities were

dysbiosis as a factor in HS pathogenesis and as a treatment target
has recently been explored with the hypothesis that bacteria
and biofilms identified in HS lesions may play a role in disease
progression.15 In her presentation, Dr. Nelson demonstrated
skin microbiome methodology, then reviewed findings that
HS has increased anaerobes and opportunistic pathogens,
with perturbations in Corynebacterium, Porphyromonas,
Peptoniphilus Prevotella, and Cutibacterium genera most
consistently reported in the literature.16,17 The HS microbiota's
functional profiles are distinct from normal individuals, and
there is a loss of microbial diversity in HS skin. Each study has
identified multiple significant pathways, all of which relate to
cell growth, cell proliferation, and microbial turnover.16,17 HS
microbiome studies suggest that these altered microbiotas
likely elicit an atypical immune response resulting in elevated
and sustained inflammation. Further, while biofilms were not
found in acute HS lesions,18 they were found in 50% of chronic HS
lesions, with 1/5 of lesions having a biofilm-like appearance.19,20
She also discussed the potential role of gut dysbiosis, since
decreased diversity was found in the intestine of HS patients
compared to controls, similar to inflammatory bowel disease.21
She concluded her talk by showing that microbial dysbiosis in
HS may be a vicious potentiating cycle.
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Dr. Angel Byrd discussed how to establish an HS biobank,
then shared findings from her research including increased
inflammation in HS lesions by neutrophils, B cells, dendritic
cells, and macrophages. Dr. Byrd introduced the neutrophil
extracellular trap (NET), a novel cell death pathway capable
of killing bacteria and fungi. Aberrant formation of NETs may
play important roles in the pathogenesis of autoimmune and
inflammatory diseases such as HS, with poor clearance leading
to NET persistence and resultant immunopathological effects.
She showed that neutrophils from HS patients display enhanced
NET formation correlated with disease severity and impaired
degradation.22 She also emphasized that HS patients develop
autoantibodies against NET components, increased B cells,
IgG deposition, and an activated Type 1 interferon pathway.
Additionally, Dr. Byrd noted that macrophage-mediated CCL18
upregulation leads to fibroblast mediated collagen production
and scarring in HS patients.23 Finally, she discussed in vivo
and ex vivo advances in HS research. Also related to B cells,
Dr. Margaret Lowe discussed how regulatory T cells do not
expand in HS skin lesions, while memory B cells grow in early
HS skin lesions. She explained the changes that result from
anti-TNF therapy in HS patients, namely, T-cell cytokines remain
high while B cell infiltration is reduced. She also showed that
non-responders to anti-TNF treatment have higher immune
activation signatures pre-treatment.
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of MDP stimulation in vitro may impair control over bacterial
colonization and promote chronic inflammation.
Session 3: Clinical Management
Moderator: Isabella Delorme
To begin, Dr. Mark Kirchof presented data from a retrospective
chart review examining the clinical utility of various combination
therapies in the treatment of HS. Drug combinations that showed
promising clinical response based on International Hidradenitis
Suppurativa Severity Score System scores included isotretinoin
and spironolactone for mild disease, isotretinoin or doxycycline
with adalimumab for moderate disease, and cyclosporine/
adalimumab for severe disease.25
Dr. Hessel van der Zee proposed a new approach to classification
of HS patients based on clinical phenotype, independent of
severity.26 Subtypes discussed include the regular, frictional
furuncle, scarring folliculitis, conglobate, syndromic, and
ectopic. Variability in clinical appearance may correlate with
response to therapy, yet no phenotype system has been shown
to correlate with treatment outcomes.
Dr. Aude Nassif highlighted the effectiveness of targeted
antibiotherapy in HS patients with inflammatory bowel disease
(IBD). In the past, it was thought that antibiotic therapy may
worsen IBD. However, she reported four cases where antibiotic
therapy with ertapenem was used to treat HS and resulted
in an unexpected dramatic improvement in IBD symptoms.
This treatment option may be an option for patients with both
recalcitrant HS and IBD.
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Dr. Christos C. Zouboulis showed that a rapidly evolving
findings from transcriptomic and protein profiling of HS.24 The
HS skin transcriptome and proteome provide evidence of an
inflammatory process coupled with impaired barrier function,
altered epidermal cell differentiation, and, possibly, microbiome
activity. It can be seen at the follicular, epidermal keratinocytes,
and a minor grade at the skin gland level. In the apocrine glands,
inflammatory signaling is not prominent.

Courtney Ann Prestwood showed that antimicrobial and
structural proteins are more abundant in HS skin when compared
to normal skin. She described HS and normal skin protein
expression patterns for proteins such as SPRR1B, SPRR2A,
psoriasin, koebnerisin, and OAS2. Innate immunity and skin
barrier proteins are more abundant and expressed more broadly
in HS than in normal skin.They observed fewer apocrine, eccrine,
and sebaceous glands in HS patients compared to controls. The
rete ridges were increased in number and depth in HS lesions.
Additionally, Dr. Thomas Meyer addressed the expression
of antimicrobial peptides (AMP) in lesional keratinocytes of
patients with HS. It was found that keratinocyte expression
of human beta-defensin 2 and psoriasin is stimulated only
with Pam2CSK4, a synthetic diacylated lipopeptide, but not
with muramyl-dipeptide (MDP). The lack of stimulation with
MDP is remarkable, as MDP represents a constituent of the
bacterial cell wall and thus a common pathogen-associated
molecular pattern. Insufficient AMP production indicated by lack

Next, Sydney Resnik discussed the prevalence of anemia in HS.
In a cohort of 92 patients, the prevalence of anemia was 41.3%.
This is substantially higher than the prevalence of the general
US population at 5%. Further, it was found that men and Black
patients have increased odds of developing anemia, with an
odds ratio of 3.8 (1.4-10.1) and 3.5 (1.3-9.2), respectively. More
efforts are needed in understanding the role, diagnosis, and
demographics of the HS population most at risk for anemia.
Jennifer M. Fernandez discussed her survey results evaluating
pain management therapies used by HS patients and patientperceived effectiveness. Of the 438 patients surveyed, all
reported experiencing pain, with even the most effective
treatments reported as moderately effective.27 An interesting
finding was that the five most frequently used treatments,
warm compresses, ibuprofen/naproxen, Epsom salt baths,
cold compresses, and acetaminophen are not prescription and
relatively inexpensive treatment options. HS is a multifaceted,
complex disease and requires a multi-modal approach to
achieve optimal pain control, given the limited effectiveness of
available pain management methods.
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Dr. Annika S. Silfvast-Kaiser discussed their results from a survey
study of patients regarding complementary and alternative
medicine options to treat HS. Patient survey data demonstrated
that the most commonly reported beneficial oral supplements
included turmeric, vitamin D, and zinc. The most frequently
reported topical adjunctive therapies tea tree oil, coconut oil,
and Epson salt baths. Dairy, alcohol, brewer’s yeast, gluten, and
nightshade intake were most commonly reported as dietary
triggers for worsening HS.
Dr. Afsaneh Alavi presented data from a randomized, placebocontrolled phase 2 trial of the JAK1 inhibitor INCB054707 in
patients with moderate-to-severe HS. Overall, INCB054707 was
well tolerated, demonstrated preliminary efficacy in improving
HS symptoms, and improved patients’ quality of life based
on patient-reported outcomes. Further, improvements in
Hidradenitis Suppurativa Quality of Life (HiSQOL) and worst
skin pain were observed at all doses as early as week 1 and
were maintained over the treatment period. Also related to
novel therapies, Dr. John Frew presented results from two
open-label cohort studies evaluating brodalumab, an IL-17RA
antagonist, at two dosing schedules, brodalumab 210mg/1.5mL
subcutaneously every two weeks28 or weekly.29 Safety,
tolerability, and clinical response were evaluated at Weeks 12
and 24.28,29 By week 12, 100% of participants in both studies
achieved the Hidradenitis Suppurativa Clinical Response
(HiSCR).27,28 Brodalumab was well tolerated both weekly and
every two weeks.28,29 In participants with actively draining
tunnels, weekly dosing of Brodalumab provided a greater level
of disease control compared to two-week dosing.28,29
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appointments and provide an opportunity for patients to be
more informed and engaged in their treatment decisions. Dr.
Tan foresees updating the HS-PDA annually with new evidence
to provide patients the most relevant information.
Dr. Wayne Gulliver shared his experience treating HS cooccurring with other inflammatory diseases, including psoriasis,
psoriatic arthritis, and Crohn’s disease (CD) which all share
dysregulation of TNF-α, IL12/23, IL23, IL17 and IL1.32 In HS, TNF-α,
IL1ß, IL17, IL12/23 and, paradoxically, IL-10 are over-expressed
in the skin lesions with a deficiency in IL22.33-36 He emphasized
the importance of identifying the immunopathogenesis of
each chronic inflammatory disease involved to find a cytokinedirected therapy for optimized patient benefit. The importance
of pharmacokinetics and pharmacodynamics when prescribing
a biologic for multiple conditions was also discussed. For
example, adalimumab has similar serum levels for the treatment
of CD, psoriatic arthritis, rheumatoid arthritis and HS; however,
the response rate identified in randomized controlled studies to
adalimumab in each disease varies between diseases from 5080%.37-40
Dr. Joslyn S. Kirby presented her data on the responsiveness of
the HiSQOL assessment, a novel, HS specific, patient-reported
outcome which has demonstrated validity and reliability.41 The
analysis of 224 HS patients demonstrated that the HiSQOL is
responsive to change, and score changes of 4, 9, and 13 were
found to be the initial basis for small, moderate and large
score changes. Dr. Kirby additionally presented the utility of
the HiSQOL in detecting HS flares. Typically defined through
clinician-reported outcomes of a ≥25% increase in the abscess
and inflammatory nodule (AN) count and increase of >2 AN
relative to baseline, the HS flare definition may not capture all
clinically relevant flares as it does not consider patient input.42
The team conducted a prospective, single center longitudinal
cohort study of 13 adults with HS that utilized patient reported
outcomes, including the HiSQOL, Dermatology Life Quality
Index (DLQI), and numerical rating scale (NRS) for pain. Using
receiver operating characteristic (ROC) curves, to analyze the
data, the HiSQOL proved superior to the NRS for pain and the
DLQI to detect HS flare. In the future, these measures may prove
to be validity, sensitive, and specific for assessing HS flare.
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Session 4: Clinical Study Design and Outcome Measures
Moderator: Dr. Stephanie Goldberg
Dr. Jerry Tan began the session with his presentation of a
patient decision aid for hidradenitis suppurativa (HS-PDA),
freely available at www.informed-decisions.org. The purpose
of the HS-PDA is to help HS patients make informed treatment
decisions by facilitating patient education and empowerment
over treatment options. The HS-PDA was designed by Dr.
Tan with input from HS patient representatives and multiple
HS experts. The HS treatment options are based on evidence
from the North American Clinical Management Guidelines for
Hidradenitis Suppurativa.30,31 The HS-PDA provides patients
an overview of HS, the treatment options and their respective
trade-offs. After reading about the treatment options, patients
add their values for treatment goals and decide on their best
treatment options. In a randomized controlled trial, the HS-PDA
showed statistically significant greater patient knowledge of HS
and its treatment options, increased preparedness for decision
making and less decisional conflict when compared to a control
group of HS patients who did not use the HS-PDA (pending
publication). The HS-PDA may make for more time efficient

Dr. John Frew highlighted the paucity of data surrounding the
natural variation in HS lesion counts over time and its impact on
clinical trials outcome measures involving lesion counts. Using
data from the placebo arm of the PIONEER 1 and 2 studies, Dr.
Frew demonstrated that counting lesions in HS clinical trials
requires either the elevation of clinically significant changes to
>75% reduction in AN count, at least 7 baseline lesions, only
severe HS patient inclusion or eliminating counting of lesions
as an outcome measure.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

872
Journal of Drugs in Dermatology
August 2021 • Volume 20 • Issue 8

C. Schneider, M. Adelman, N. Almuhanna, et al

TABLE 1.
Key Findings from the 2021 SHSA
Clinicians can optimize each visit by listening to and acknowledging the person’s challenges with HS, providing education on HS, and discussing
treatment options.
The patient decision aid for HS (HS-PDA) is a valuable tool and freely available at www.informed-decisions.org.
COVID-19 severity in patients with HS was mild to moderate with no differences in severity in patients using a biologic in comparison to those
who were not.
Recommendations for comorbidity screening are being published and will support the dermatologist evaluation of HS patients for frequent and
impactful conditions.
Neutrophil extracellular traps (NETs) persistence may play a role in HS disease progression.
New targets for future research include memory B cells, type 1 cytokines, and IL1 signaling.
Novel HS therapies are being studied and positive outcomes were seen with the JAK1 inhibitor INCB054707 and brodalumab.
Novel, HS specific outcome measures have emerged to better monitor disease progression including a patient reported measure (HiSQOL), and
an HS-specific investigator global assessment (IGA).

Victoria Madray presented the results of a systemic review of
the representation of patients in HS clinical trials. Her review
illustrated that skin of color patients, males and those with
Hurley stage I disease are underrepresented in HS clinical
trials. Additionally, she found that trial participation imposed
hardships on patients, including prolonged washout periods
from other HS therapies and long placebo arm periods. Madray
called for the need of pragmatic HS studies more representative
of the HS population with shorter washout and placebo periods
to reduce the burden on the HS participant.

Iltefat Hamzavi is a Consultant for AbbVie, Pfizer, Incyte, UCB,
Jansen, and Boehringer Ingelheim. Joslyn S. Kirby is a Speaker
for AbbVie, Consultant: AbbVie, ChemoCentryx, Incyte, Janssen,
Novartis, and UCB Pharma. Carlin Schneider, Madeline Adelman,
Nouf Almuhanna, and Suray Sakya have no conflicts of interest
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Dr. Amit Garg presented a newly developed HS specific
investigator global assessment (IGA) to better measure
treatment response in HS clinical trials. Using the PIONEER I
study, the HS IGA was developed considering all combinations
of lesion types and anatomical regions using multiple multivariate models to identify significant variables. The IGA was
initially validated using the PIONEER II study and proved a
more rigorous endpoint than the HiSCR. The IGA demonstrated
responsiveness on a 6-point scale with combined abscess,
fistula, and inflammatory (AFN) counts in the upper or lower
body of 0=0-1; 1=2-5; 2=6-10; 3=11-15; 4=15-20; 5=>20. This IGA
represents a simpler evaluation measure as it does not require
distinction of lesion types by the investigator. Dr. Garg plans to
further validate the HS IGA externally with future clinical trial
data sets.

CONCLUSION
In summary, this annual cross-disciplinary meeting brought
together experts from around the world to discuss the most
recent bench and translational science research findings as
well as clinical and surgical management advances for HS. Key
findings from the conference are summarized in the Table.

DISCLOSURES
Isabelle Delorme is a Speaker for AbbVie and Janssen;
Consultant for AbbVie and Janssen.

REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Shavit E, Alavi A, Bechara FG, et al. Proceeding report of the Second
Symposium on Hidradenitis Suppurativa Advances (SHSA) 2017. Exp
Dermatol. 2019;28(1):94-103.
Posso-De Los Rios CJ, Sarfo A, Ghias M, et al. Proceeding report of the
third symposium on Hidradenitis Suppurativa advances (SHSA) 2018. Exp
Dermatol. 2019;28(7):769-775.
Mehdizadeh A, Alavi A, Alhusayen R, et al. Proceeding report of the
Symposium on Hidradenitis Suppurativa Advances (SHSA). Exp Dermatol.
2018;27(1):104-112.
Narla S, Price KN, Sachdeva M, et al. Proceeding report of the fourth
Symposium on Hidradenitis Suppurativa Advances (SHSA) 2019. J Am Acad
Dermatol. 2020.
Naik HB, Alhusayen R, Frew J, et al. Global Hidradenitis Suppurativa
COVID-19 Registry: a registry to inform data-driven management practices.
Br J Dermatol. 2020;183(4):780-781.
Perng P, Zampella JG, Okoye GA. Management of hidradenitis suppurativa in
pregnancy. J Am Acad Dermatol. 2017;76(5):979-989.
Tzellos T, Zouboulis CC. Review of Comorbidities of Hidradenitis Suppurativa:
Implications for Daily Clinical Practice. Dermatol Ther (Heidelb). 2020;10(1):6371.
Porter ML, Kimball AB. Comorbidities of hidradenitis suppurativa. Semin
Cutan Med Surg. 2017;36(2):55-57.
Cartron A, Driscoll MS. Comorbidities of hidradenitis suppurativa: A review of
the literature. Int J Womens Dermatol. 2019;5(5):330-334.
Miller IM, McAndrew RJ, Hamzavi I. Prevalence, risk factors, and
comorbidities of hidradenitis suppurativa. Dermatol Clin. 2016;34(1):7-16.
Lyons AB, Peacock A, McKenzie SA, et al. Retrospective cohort study
of pregnancy outcomes in hidradenitis suppurativa. Br J Dermatol.
2020;83(5):945-947

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

873
Journal of Drugs in Dermatology
August 2021 • Volume 20 • Issue 8
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.

32.
33.
34.

35.

Clowse ME, Richeson RL, Pieper C, Merkel PA, Vasculitis Clinical Research
C. Pregnancy outcomes among patients with vasculitis. Arthritis Care Res.
2013;65(8):1370-1374.
Adelekun AA, Micheletti RG, Hsiao JL. Creation of a registry to address
knowledge gaps in hidradenitis suppurativa and pregnancy. JAMA Dermatol.
2020;156(3):353.
Khalsa A, Liu G, Kirby JS. Increased utilization of emergency department
and inpatient care by patients with hidradenitis suppurativa. J Am Acad
Dermatol. 2015;73(4):609-614.
Ring HC, Thorsen J, Saunte DM, et al. The follicular skin microbiome in
patients with hidradenitis suppurativa and healthy controls. JAMA Dermatol.
2017;153(9):897-905.
Schneider AM, Cook LC, Zhan X, et al. Loss of skin microbial diversity and
alteration of bacterial metabolic function in hidradenitis suppurativa. J Invest
Dermatol. 2020;140(3):716-720.
Ring HC, Thorsen J, Jørgensen AH, et al. Predictive metagenomic analysis
reveals a role of cutaneous dysbiosis in the development of hidradenitis
suppurativa. J Invest Dermatol. 2020; 140(7):1473-1476.
Okoye GA, Vlassova N, Olowoyeye O, et al. Bacterial biofilm in acute lesions
of hidradenitis suppurativa. Br J Dermatol. 2017; 176(1):241-243.
Jahns AC, Killasli H, Nosek D, et al. Microbiology of hidradenitis suppurativa
(acne inversa): A histological study of 27 patients. APMIS. 2014; 2017;
122(9):804-9.
Ring HC, Bay L, Kallenbach K, et al. Normal skin microbiota is altered in preclinical hidradenitis suppurativa. Acta Derm Venereol. 2017; 97(2):208-213.
Kam S, Collard M, Lam J, Alani RM. Gut Microbiome Perturbations in
Patients with Hidradenitis Suppurativa: A Case Series. J Invest Dermatol.
2020; 141(1):225-228.e2.
Byrd AS, Carmona-Rivera C, O’Neil LJ, et al. Neutrophil extracellular traps,
B cells, and type I interferons contribute to immune dysregulation in
hidradenitis suppurativa. Sci Transl Med. 2019; 11(508):eaav5908.
Byrd AS, Kerns ML, Williams DW, et al. Collagen deposition in chronic
hidradenitis suppurativa: potential role for CD163+ macrophages. Br J
Dermatol. 2018;179:792-794.
Zouboulis CC, Nogueira da Costa A, Makrantonaki E, et al. Alterations in
innate immunity and epithelial cell differentiation are the molecular pillars of
hidradenitis suppurativa. J Eur Acad Dermatology Venereol. 2020; 34(4):846861.
McPhie ML, Bridgman AC, Kirchhof MG. Combination Therapies for
Hidradenitis Suppurativa: A retrospective chart review of 31 patients.
J Cutan Med Surg. 2019;23(3):270-276.
van der Zee HH, Jemec GBE. New insights into the diagnosis of hidradenitis
suppurativa: Clinical presentations and phenotypes. J Am Acad Dermatol.
2015;73(5, Supplement 1):S23-S26. doi:10.1016/j.jaad.2015.07.047
Fernandez JM, Thompson AM, Borgstrom M, Orenstein LAV, Hsiao JL,
Shi VY. Pain management modalities for hidradenitis suppurativa: a patient
survey. J Dermatol Treat. Published online September 20, 2020:1-4. doi:10.1
080/09546634.2020.1822501
Frew JW, Navrazhina K, Grand D, et al. The effect of subcutaneous
brodalumab on clinical disease activity in hidradenitis suppurativa: An openlabel cohort study. J Am Acad Dermatol. 2020;83(5):1341-1348.
Frew JW, Navrazhina K, Sullivan‐Whalen M, Gilleaudeau P, Garcet S, Krueger
JG. Weekly administration of brodalumab in hidradenitis suppurativa: an
open-label cohort study. Br J Dermatol. 2021;184(2):350-352.
Alikhan A, Sayed C, Alavi A, et al. North American clinical management
guidelines for hidradenitis suppurativa: A publication from the United States
and Canadian Hidradenitis Suppurativa Foundations: Part I: Diagnosis,
evaluation, and the use of complementary and procedural management.
J Am Acad Dermatol. 2019;81(1):76-90.
Alikhan A, Sayed C, Alavi A, et al. North American clinical management
guidelines for hidradenitis suppurativa: A publication from the United
States and Canadian Hidradenitis Suppurativa Foundations: Part II: Topical,
intralesional, and systemic medical management. J Am Acad Dermatol.
2019;81(1):91-101.
Schett G, Elewaut D, McInnes IB, Dayer JM, Neurath MF. How cytokine
networks fuel inflammation: Toward a cytokine-based disease taxonomy.
Nat Med. 2013;19(7):822-824.
Schlapbach C, Hanni T, Yawalkar N, Hunger RE. Expression of the IL-23/
Th17 pathway in lesions of hidradenitis suppurativa. J Am Acad Dermatol.
2011;65(4):790-798.
van der Zee HH, de Ruiter L, van den Broecke DG, Dik WA, Laman JD, Prens
EP. Elevated levels of tumour necrosis factor (TNF)-alpha, interleukin (IL)1beta and IL-10 in hidradenitis suppurativa skin: a rationale for targeting TNFalpha and IL-1beta. Br J Dermatol. 2011;164(6):1292-1298.
Wolk K, Warszawska K, Hoeflich C, et al. Deficiency of IL-22 contributes to
a chronic inflammatory disease: pathogenetic mechanisms in acne inversa.
J Immunol. 2011;186(2):1228-1239.

C. Schneider, M. Adelman, N. Almuhanna, et al

36.
37.

38.
39.

40.
41.
42.

Dreno B, Khammari A, Brocard A, et al. Hidradenitis suppurativa: the role of
deficient cutaneous innate immunity. Arch Dermatol. 2012;148(2):182-186.
Kimball AB, Sobell JM, Zouboulis CC, et al. HiSCR (Hidradenitis Suppurativa
Clinical Response): a novel clinical endpoint to evaluate therapeutic
outcomes in patients with hidradenitis suppurativa from the placebocontrolled portion of a phase 2 adalimumab study. J Eur Acad Dermatol
Venereol. 2016;30(6):989-994.
Menter A, Tyring SK, Gordon K, et al. Adalimumab therapy for moderate
to severe psoriasis: A randomized, controlled phase III trial. J Am Acad
Dermatol. 2008;58(1):106-115.
Mease PJ, Gladman DD, Ritchlin CT, et al. Adalimumab for the treatment
of patients with moderately to severely active psoriatic arthritis: results
of a double-blind, randomized, placebo-controlled trial. Arthritis Rheum.
2005;52(10):3279-3289.
Hanauer SB, Sandborn WJ, Rutgeerts P, et al. Human anti-tumor necrosis
factor monoclonal antibody (adalimumab) in Crohn's disease: the CLASSIC-I
trial. Gastroenterology. 2006;130(2):323-333; quiz 591.
Kirby JS, Thorlacius L, Villumsen B, et al. The Hidradenitis Suppurativa Quality
of Life (HiSQOL) score: development and validation of a measure for clinical
trials. Br J Dermatol. 2020;183(2):340-348.
Kirby JS, Moore B, Leiphart P, et al. A narrative review of the definition of
'flare' in hidradenitis suppurativa. Br J Dermatol. 2020;182(1):24-28.

AUTHOR CORRESPONDENCE
Joslyn S. Kirby MD MS MEd
E-mail:................……................ Jkirby1@pennstatehealth.psu.edu

Do Not Copy
Penalties Apply

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5838

August 2021

874

Volume 20 • Issue 8

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Characteristics of Superficial Basal Cell Carcinomas
Containing More Aggressive Subtypes on Final
Histopathologic Diagnosis
Grace K. Sohn MD,a* Karen Keniston BS,a* Swati Kannan MD,b Brian Hinds MD,a Shang I Brian Jiang MDa
a
University of California San Diego, San Diego, CA
Kaiser Permanente, Riverside Medical Center, Riverside, CA

b

*Co-first authors with equal contributions.

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 (97%) 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

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

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

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.

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.
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MATERIALS AND METHODS
We performed a retrospective review of all MMS and EFS
cases performed at a single academic tertiary referral center
(University 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 preoperative, 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

were performed to identify the individual effects of clinical
characteristics on reclassification of BCC subtype. Odds ratios
(ORs) with 95% 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%
was 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.
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or EFS as they were found to contain a nodular,

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

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.
Table 2 displays the crude and adjusted ORs as well as 95%
CI 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.
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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

Age (years)
18 to 60

37 (31.6)

7 (16.3)

30 (40.5)

> 60

80 (68.4)

36 (83.7)

44 (59.5)

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)

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)

19 (25.7)

Location

Immunosuppression status

Smoking status

Max preoperative size (mm)
0-10
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36 (30.8)

27 (62.8)

38 (51.4)

12 (27.9)

24 (32.4)

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)

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)

≤ 10

79 (67.5)

34 (79.1)

45 (60.8)

≥ 10

38 (32.5)

9 (20.9)

29 (39.2)

11 to 20
> 20
Biopsy technique
Shave
Excision or punch
Duration from biopsy to MMS (days)

Total MMS stages

Final surgical margin (mm)

Basal cell carcinoma (BCC); superficial BCC (sBCC); Mohs micrographic surgery (MMS)
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TABLE 2.
Univariate and Multivariate Analyses of Clinical Predictors of Reclassified Basal Cell Carcinoma
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)

--

Immunosuppressed status

0.762
(0.319 – 1.746)

0.528

0.763
(0.309 – 1.818)

0.547

Smoking

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)

--

Clinical Predictor

Location

Trunk or extremities

Pre-operative size (mm)

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

Total MMS or EFS stages
1–2
3–6

1
(reference)
2.707
(1.216 - 6.126)

0.015

1
(reference)
2.422
(1.059 - 5.596)

0.036

Final surgical margin (mm)
< 10
> 10

1
(reference)
0.387
(0.149 - 0.924)

0.040

1
(reference)
0.317
(0.114 - 0.795)

0.019

Final surgical margin (mm)
1

1
(reference)

2

1.198
(0.360 – 4.689)

3

1.125
(0.119 - 8.779)

0.778

0.911

Odds ratio (OR); confidence interval (CI); Mohs micrographic surgery (MMS); excision with frozen sections (EFS)

1
(reference)
1.065
(0.305 - 4.316)
1.033
(0.104 - 8.530)

0.976

0.924
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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.

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

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

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.

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 undiagnosed 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 (socalled 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.

Do Not Copy
Penalties Apply

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
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.

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).
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
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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, such as 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.

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

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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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.

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
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Sustained High Efficacy and Favorable Safety
Over Five Years in Patients With Burdensome Psoriasis
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ABSTRACT
Background: Long-term efficacy, safety, and quality of life with ixekizumab (IXE) through 5 years in UNCOVER-1 and UNCOVER-2
patients with baseline scalp, nail, or palmoplantar psoriasis were assessed.
Methods: Patients included in this intent-to-treat subanalysis had baseline involvement in at least one of the three anatomic areas
(scalp, fingernail, or palmoplantar locations) and 1) received IXE through week 60, with a 160-mg starting dose 80 mg Q2W through
week 12 and Q4W thereafter, 2) achieved a static Physician’s Global Assessment score of 0 or 1 at week 12, and 3) completed week
60 and continued treatment with IXE Q4W or were escalated to Q2W during the long-term extension. Efficacy outcomes (e.g., percent
improvement in Psoriasis Scalp Severity Index [PSSI], Nail Psoriasis Severity Index [NAPSI], Palmoplantar Psoriasis Area and Severity
[PPASI], and Dermatology Life Quality Index [DLQI]) were summarized by descriptive statistics through week 264.
Results: Patients rapidly achieved and sustained improvements in scalp, nail, and palmoplantar psoriasis for up to 5 years with IXE.
Patients achieved complete clearance at year 5: observed (scalp, 82%; nail, 73%; palmoplantar, 96%) and mNRI (scalp, 77%; nail, 67%;
palmoplantar, 85%). Up to 80% of patients reported DLQI 0,1 responses at week 12, which were sustained through week 264. No
increases in the number of annual treatment-emergent adverse events were observed from years 1–5.
Conclusion: Patients receiving IXE for 5 years sustained high rates of improvement in scalp, nail, and palmoplantar psoriasis, with a
long-term quality of life benefit with no unexpected safety signals.
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INTRODUCTION

S

calp, nail, and palmoplantar psoriasis are highly prevalent
among psoriasis patients and often lead to greater
impairment of patients’ quality of life (QoL).1 Up to half
of patients with psoriasis have burdensome psoriasis affecting
the scalp (50%), nail (50%), and palmoplantar areas (17%).2-4
With non-biologic treatment options, complete clearance is
infrequent, efficacy decreases with time, and systemic side
effects limit their use.5 Currently, the joint American Academy
of Dermatology (AAD)-National Psoriasis Foundation (NPF)
guidelines recommend prescribing anti-psoriatic biologic
therapies for adults with scalp, nail, and palmoplantar psoriasis.6
Interleukin (IL)-17A inhibitors have demonstrated significant
improvements in patients with burdensome psoriasis up
to 60 weeks and up to 80 weeks for ixekizumab (IXE)3,7,8 and

secukinumab,9-12 respectively. While longer-term sustained
response through 5 years in UNCOVER-3 has been reported,13
here we present longer-term data from UNCOVER-1 and
UNCOVER-2. Additionally, improvements in health-related
QoL up to 12 weeks have been reported with IXE in patients
with burdensome psoriasis.14 In this integrated analysis, the
long-term efficacy and safety, as well as the impact of IXE on
QoL, through 5 years in patients with baseline scalp, nail, or
palmoplantar psoriasis were assessed.

MATERIALS AND METHODS
Study Design
Data from patients with baseline burdensome psoriasis
from UNCOVER-1 (NCT01474512, N=1296) and UNCOVER-2
(NCT01597245, N=1224) trials were assessed. The study designs
for these trials have been reported previously).15
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Patients/Treatment
Patients who completed week 60 were eligible to enter the
long-term extension period if the investigator concluded that
the patient had maintained efficacy response with adequate
overall safety. Patients could escalate to every 2-week (Q2W)
dosing per investigator opinion. Patients included in this intentto-treat subanalysis had baseline involvement in at least one
of the three anatomic areas (scalp, fingernail, or palmoplantar
locations) and 1) received IXE through week 60, with a 160mg starting dose 80 mg Q2W through week 12 and every 4
weeks (Q4W) thereafter, 2) achieved a static Physician’s Global
Assessment score of 0 or 1 at week 12, and 3) completed week
60 and continued treatment with IXE Q4W or were escalated to
Q2W during the long-term extension.15
Outcomes/Evaluation Methods
Efficacy outcomes in UNCOVER-1 and UNCOVER-2 were
represented as percent improvement for the following: 1)
90%/100% improvement in Psoriasis Scalp and Severity Index
(PSSI 90/100), 2) Nail Psoriasis Severity Index of zero (NAPSI 0),
and 3) 90%/100% improvement in Palmoplantar Psoriasis Area
and Severity Index (PPASI 90/100). Improvement in Dermatology
Life Quality Index (DLQI) was measured from weeks 60 through
264.
Statistical Methods
Combined long-term data regarding efficacy, health outcomes,
and safety through 5 years were analyzed with SAS Version 9.4
(SAS Institute Inc., Cary, NC). Data were recorded at baseline,

K.A. Papp, S. Gerdes, C.L. Leonardi, et al

weeks 1, 2, 4, Q4W through week 60, and every 12 weeks,
thereafter, through week 264. The continuous efficacy analyses
(PSSI, NAPSI total score, and PPASI) were performed based on
patients with the corresponding baseline involvement (e.g. PSSI,
PPASI, or NAPSI for patients with baseline scalp, palmoplantar,
or fingernail involvement, respectively) and were summarized
as the change and percent improvement from baseline using
descriptive statistics for observed data and last observation
carried forward (LOCF) for missing data. Response rates for the
categorical measures (PSSI 90/100, NAPSI 0, PPASI 90/100) were
summarized as the percentages of responders at each time point
for both observed data and modified non-responder imputation
(mNRI) for missing data. Percentages of patients with DLQI total
scores of (0,1) who had baseline involvement in each of the
three areas (observed and mNRI) were calculated. Categorical
safety measures were summarized as percentage rates for each
year, from year 1 through year 5, for patients in each of the three
burdensome areas.

RESULTS
Demographics
Patient demographics and clinical characteristics in each of the
subcategories are listed in Table 1. In all categories, there were
more males than females. A high percentage of patients with
nail psoriasis also had concomitant scalp psoriasis (93.5%) and
palmoplantar (40.7%) psoriasis. About 87.7% of patients with
palmoplantar psoriasis also had nail psoriasis. Otherwise, the
baseline demographics and clinical characteristics were similar
between subcategories.
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TABLE 1.
Demographics and Clinical Characteristics in Patients with Scalp, Nail, and Palmoplantar Psoriasis at Baseline (UNCOVER-1 and UNCOVER-2)
Parameter
Age, years, mean (SD)

Scalp
(N=189)

Nail
(N=123)

Palmoplantar
(N=57)

43.4 (12.8)

44.8 (12.2)

48.2 (11.4)

126 (66.7)

90 (73.2)

46 (80.7)

Gender, n (%)
Male
BMI, kg/m , mean (SD)
2

Duration of psoriasis symptoms, years, mean (SD)
PASI score, mean (SD)

30.5 (7.1)

31.1 (7.0)

31.2 (7.1)

18.4 (12.1)

19.3 (11.8)

21.6 (12.0)

19.5 (7.0)

20.0 (7.9)

22.0 (9.2)

Prior biologic use, n (%)

63 (33.3)

46 (37.4)

24 (42.1)

Scalp psoriasis, n (%)

189 (100)

115 (93.5)

55 (96.5)

PSSI score, mean (SD)

20.7 (14.3)

20.4 (15.0)

20.0 (15.3)

Palmoplantar psoriasis, n (%)

55 (29.1)

50 (40.7)

57 (100)

PPASI score, mean (SD)

5.5 (7.4)

5.1 (5.9)

5.4 (7.3)

Nail psoriasis, n (%)

115 (60.8)

123 (100)

50 (87.7)

NAPSI score, mean (SD)

22.4 (16.2)

22.1 (16.1)

24.4 (16.8)

PsA, n (%)

45 (23.8)

34 (27.6)

20 (35.1)

DLQI score, mean (SD)

12.6 (6.8)

12.2 (7.0)

12.5 (5.6)

Abbreviations: BMI=body mass index; DLQI=Dermatology Life Quality Index; N=number of patients; n=number of patients in a subgroup; NAPSI= Nail Psoriasis Severity
Index; PPASI=Palmoplantar Psoriasis Area and Severity Index; PsA=psoriatic arthritis; PSSI=Psoriasis Scalp Severity Index; SD=standard deviation.
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TABLE 2.
Overview of Adverse Events in Patients with Scalp, Nail, and Palmoplantar Psoriasis by Year (UNCOVER-1 UNCOVER-2).
n (IR) [95% CI]a
Treatment-Emergent AEs

Year 1

Year 2

Year 3

Year 4

Year 5

LTE Period

188.2 PY

179.2 PY

151.3 PY

125.3 PY

108.5 PY

552.9 PY

166 (88.2)
[75.8, 102.7]

129 (72.0)
[60.6, 85.5]

121 (80.0)
[66.9, 95.6]

106 (84.6)
[70.0, 102.4]

95 (87.5)
[71.6, 107.0]

174 (31.5)
[27.1, 36.5]

5 (2.7)
[1.1, 6.4]

17 (9.5)
[5.9, 15.3]

12 (7.9)
[4.5, 14.0]

11 (8.8)
[4.9, 15.9]

11 (10.1)
[5.6, 18.3]

38 (6.9)
[5.0, 9.4]

Mild

72 (38.3)
[30.4, 48.2]

58 (32.4)
[25.0, 41.9]

51 (33.7)
[25.6, 44.3]

43 (34.3)
[25.5, 46.3]

36 (33.2)
[23.9, 46.0]

44 (8.0)
[5.9, 10.7]

Moderate

81 (43.0)
[34.6, 53.5]

58 (32.4)
[25.0, 41.9]

57 (37.7)
[29.1, 48.8]

53 (42.3)
[32.3, 55.4]

43 (39.6)
[29.4, 53.4]

92 (16.6)
[13.6, 20.4]

13 (6.9)
[4.0, 11.9]

13 (7.3)
[4.2, 12.5]

13 (8.6)
[5.0, 14.8]

10 (8.0)
[4.3, 14.8]

16 (14.7)
[9.0, 24.1]

38 (6.9)
[5.0, 9.4]

Scalp psoriasis (n=189)
Any TEAE(s)
SAEs
TEAEs severity

Severe
Nail psoriasis (n=123)

122.4 PY

116.4 PY

99.2 PY

78.2 PY

65.5 PY

353.5 PY

115 (93.9)
[78.3, 112.8]

87 (74.7)
[60.6, 92.2]

85 (85.7)
[69.3, 105.9]

74 (94.6)
[75.4, 118.9]

69 (105.3)
[83.2, 133.3]

114 (32.2)
[26.8, 38.7]

4 (3.3)
[1.2, 8.7]

13 (11.2)
[6.5, 19.2]

9 (9.1)
[4.7, 17.4]

8 (10.2)
[5.1, 20.5]

5 (7.6)
[3.2, 18.3]

26 (7.4)
[5.0, 10.8]

Mild

44 (35.9)
[26.7, 48.3]

37 (31.8)
[23.0, 43.9]

30 (30.2)
[21.1, 43.2]

28 (35.8)
[24.7, 51.9]

28 (42.7)
[29.5, 61.9]

27 (7.6)
[5.2, 11.1]

Moderate

61 (49.8)
[38.8, 64.0]

41 (35.2)
[25.9, 47.8]

46 (46.4)
[34.7, 61.9]

38 (48.6)
[35.4, 66.8]

33 (50.4)
[35.8, 70.8]

62 (17.5)
[13.7, 22.5]

Severe

10 (8.2)
[4.4, 15.2]

8 (10.2)
[5.1, 20.5]

8 (12.2)
[6.1, 24.4]

25 (7.1)
[4.8, 10.5]

Any TEAE(s)
SAEs
TEAEs severity

Palmoplantar psoriasis (n=57)

Do Not Copy
9 (7.7)
9 (9.1)
[4.0, 14.9]
[4.7, 17.4]
Penalties
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56.6 PY

51.9 PY

41.2 PY

30.3 PY

24.4 PY

145.6 PY

55 (97.1)
[74.6, 126.5]

36 (69.4)
[50.1, 96.2]

40 (97.1)
[71.3, 132.4]

31 (102.3)
[72.0, 145.5]

29 (119.1)
[82.7, 171.3]

49 (33.7)
[25.4, 44.5]

2 (3.5)
[0.9, 14.1]

4 (7.7)
[2.9, 20.5]

2 (4.9)
[1.2, 19.4]

1 (3.3)
[0.5, 23.4]

4 (16.4)
[6.2, 43.8]

9 (6.2)
[3.2, 11.9]

Mild

21 (37.1)
[24.2, 56.9]

15 (28.9)
[17.4, 48.0]

11 (26.7)
[14.8, 48.2]

11 (36.3)
[20.1, 65.6]

12 (49.3)
[28.0, 86.8]

10 (6.9)
[3.7, 12.8]

Moderate

30 (53.0)
[37.0, 75.8]

16 (30.8)
[18.9, 50.3]

25 (60.7)
[41.0, 89.9]

18 (59.4)
[37.4, 94.3]

12 (49.3)
[28.0, 86.8]

29 (19.9)
[13.8, 28.7]

Severe

4 (7.1)
[2.7, 18.8]

5 (9.6)
[4.0, 23.2]

4 (9.7)
[3.6, 25.9]

2 (6.6)
[1.7, 26.4]

5 (20.5)
[8.5, 49.3]

10 (6.9)
[3.7, 12.8]

Any TEAE(s)
SAEs
TEAEs severity

Abbreviations: AE=adverse events; CI=confidence interval; IR=incidence rate per 100 patient years; PY=patient years; SAEs=serious adverse events; TEAE=treatmentemergent adverse events; LTE=long term extension.
a
Confidence intervals of incidence rate are from likelihood ratio test of treatment effect from the Poisson regression.
*
Some patients had psoriasis in more than one region, so the same events may be listed for more than one subpopulation.

Efficacy
IXE-treated patients rapidly achieved and sustained
improvements in scalp, nail, and palmoplantar psoriasis for up
to 5 years (Figure 1, Figure 2). A large percentage of patients
achieved complete clearance at year 5: observed (scalp, 82%;
nail, 73%; palmoplantar, 96%) and mNRI (scalp, 77%; nail, 67%;
palmoplantar, 85%) (Figure 1). The mean change from baseline

(observed and LOCF) was maintained from week 12 through
week 264 for patients with scalp and palmoplantar psoriasis and
weeks 36 through 264 for patients with nail psoriasis (Figure 2).
High percentages of patients (observed or LOCF) with baseline
scalp (94%, 95%), nail (73%, 72%), and palmoplantar (98%, 98%)
psoriasis showed improvement at week 24, as measured by the
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FIGURE 1. Ixekizumab-treated patients in UNCOVER-1 and UNCOVER-2 rapidly achieved and sustained improvements in scalp, nail, and
palmoplantar psoriasis for up to 5 years (Observed and mNRI). Improvement measured as the percentages of responders to achieve PSSI, PPASI
and NAPSI standards at each time point and represented with both (A) observed data and (B) modified non-responder imputation (mNRI) for
missing data. The shaded area indicates the treatment induction period (0–12 weeks) and the solid line at week 60 indicates the beginning of the
long-term extension period. NAPSI (0) = clear; PPASI 90/100 = at least 90%/100% improvement in PPASI score from baseline; PSSI 90/100 = at least
90%/100% improvement in PSSI score from baseline.
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Abbreviations: CI=confidence interval; mNRI=modified non-responder imputation; NAPSI=Nail Psoriasis Severity Index; Nx=number of patients at a particular timepoint; PPASI=Palmoplantar Psoriasis
Area and Severity Index; PSSI=Psoriasis Scalp Severity Index; W=week.
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FIGURE 2. Ixekizumab-treated patients in UNCOVER-1 and UNCOVER-2 rapidly achieved and sustained improvements in scalp, nail, and palmoplantar
psoriasis for up to 5 years—Mean change from baseline (Observed and LOCF). The shaded area indicates the treatment induction period (0–12
weeks) and the solid line at week 60 indicates the beginning of the long-term extension period. The values represented on the graph at week 264
are observed values.
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Abbreviations: LOCF=last observation carried forward; NAPSI=Nail Psoriasis Severity Index; Nx=number of patients at a particular timepoint; Obs=observed; PPASI=Palmoplantar Psoriasis Area and
Severity Index; PSSI=Psoriasis Scalp Severity Index; SD=standard deviation; W=week.

FIGURE 3. Ixekizumab-treated patients in UNCOVER-1 and UNCOVER-2 rapidly achieved and sustained percentage improvement from baseline in
scalp, nail, and palmoplantar psoriasis for up to 5 years—Percent improvement (Observed and LOCF). The shaded area indicates the treatment
induction period (0–12 weeks) and the solid line at week 60 indicates the beginning of the long-term extension period. The values represented
on the graph at week 264 are observed values.

Abbreviations: LOCF=last observation carried forward; NAPSI=Nail Psoriasis Severity Index; Nx=number of patients at a particular timepoint; Obs=observed; PPASI=Palmoplantar Psoriasis Area and
Severity Index; PSSI=Psoriasis Scalp Severity Index; W=week.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

885
Journal of Drugs in Dermatology
August 2021 • Volume 20 • Issue 8

K.A. Papp, S. Gerdes, C.L. Leonardi, et al

FIGURE 4. Ixekizumab-treated patients with scalp, nail, and palmoplantar psoriasis in UNCOVER-1 and UNCOVER-2 rapidly achieved and
sustained DLQI (0,1) for up to 5 years (Observed and mNRI). The shaded area indicates the treatment induction period (0–12 weeks) and the
solid line at week 60 indicates the beginning of the long-term extension period. The values represented on the graph at week 264 are observed
values.

Abbreviations: CI=confidence interval; DLQI=Dermatology Life Quality Index; mNRI=modified non-responder imputation; Nx=number of patients (observed) at a particular timepoint; Obs=observed;
W=week.
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long-term efficacy

PSSI, NAPSI, which was maintained up to 5 years, while slightly
less improvement up to 5 years was evident for PPASI (Figure 3).
Up to 80% of patients reported DLQI (0,1) response at week 12,
which was sustained through week 264 for patients in each of
the three burdensome areas (Figure 4).

Safety
Safety in each subpopulation was consistent with the safety
in the general trial population which has been previously
described.15,16 No deaths were reported through year 5. The
incidence rates of TEAEs and SAEs were generally consistent
through year 5 in patients with scalp, nail, or palmoplantar
psoriasis, and most TEAEs were of mild or moderate severity
(Table 2). Pre-defined categories of TEAEs of special interest
considering all patients were infection, cytopenias, hepatic,
injection site reaction, and allergic reaction/hypersensitivity
(anaphylaxis, non-anaphylaxis). Incidence rates across the three
patient populations were generally consistent with previous
reports of the overall IXE Q2W/IXE Q4W population during the
long-term extension period for infection (25.2 – 28.2 per 100
patient years), cytopenias (0.8-2.1), and hepatic TEAEs (2.5-4.1).
Allergic reaction/hypersensitivity (non-anaphylaxis) incidence
rates ranged from 4.7 to 6.2 per 100 patient years and no events
of anaphylaxis were reported. Injection site reactions were also
consistent (1.6-3.4) with previously published IRs (data not
shown.16

and safety of IXE in patients with
moderate-to-severe psoriasis is well established through 5
years.13,15,16 IXE demonstrated significant responses in patients
with burdensome types of psoriasis in the UNCOVER-1,
UNCOVER-2, and UNCOVER-3 studies up to week 60,3,7,8,17 and in
UNCOVER-3 up to 5 years. Our analyses integrated UNCOVER-1
and UNCOVER-2 data to report efficacy and safety in patients
with baseline scalp, nail, or palmoplantar psoriasis and adds
to this body of data supporting long-term IXE treatment. These
findings indicate that IXE maintained up to 5 years of high rates
in improvement of scalp, nail and palmoplantar psoriasis and
QOL.
Scalp psoriasis occurs frequently in patients with psoriasis
and is associated with symptoms that negatively effect social
activities due to the visibility of lesions and itching.18 Here,
we report that more than 90% of patients with baseline scalp
psoriasis had symptom improvement at week 24, which was
maintained for up to 5 years, and up to 80% of patients had no
impact of symptoms on QoL. Response rates with IXE for up to 5
years in patients with scalp psoriasis were consistent with those
previously reported at 60 weeks.8
Due to the slow rate of nail growth, a longer duration of treatment
of patients with nail psoriasis for optimal response is required.5,19
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Considering that PASI does not include nail assessment, it is
possible that patients with PASI 100, or complete clearance,
may have residual nail involvement. In patients with moderateto-severe psoriasis, significant reductions in NAPSI scores in
patients treated with IXE were seen as early as 2 weeks and
maintained through 5 years.7,17 Additionally, IXE was superior
to ustekinumab in providing earlier complete clearance of nail
psoriasis, with continued improvement through 52 weeks.20
Moderate-to-severe palmoplantar psoriasis is ill-defined.
However, palmoplantar plaque psoriasis can be more
debilitating than generalized plaque psoriasis. Patients with
palmoplantar psoriasis experience significant functional
impairment from the plaques on their palms and soles, which
negatively affects their QoL.21 Our data suggest that high levels
of response have been achieved with IXE in a large percentage
of patients with palmoplantar psoriasis through 5 years, which
is consistent with what has been reported previously.3 We also
show here that high response rates were indicative of improved
DLQI response throughout 5 years of treatment with IXE.

K.A. Papp, S. Gerdes, C.L. Leonardi, et al

Our analyses included small numbers of patients presenting with
one or multiple burdensome psoriasis areas at baseline, which
was a limiting factor. Additionally, we were unable to separate
the effects on QOL or function based on psoriasis location and
disease severity at that location. Because the assessment of
disease severity in burdensome psoriasis conditions is generally
lacking, making comparisons among treatment options was not
feasible.

CONCLUSION
Management of patients with burdensome psoriasis requires
long-term treatment strategies that are effective without
substantially increasing the risk of adverse events. Patients
receiving IXE for 5 years sustained high rates of improvement
in baseline scalp, nail, and palmoplantar psoriasis. Overall, QoL
benefit was sustained with no unexpected safety signals. IXE is
effective for long-term management of patients with baseline
burdensome psoriasis.
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This study was sponsored by Eli Lilly and Company.
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ABSTRACT
Background: Actinic keratosis (AK) is a potentially pre-malignant tumor with a poorly defined risk of progression to invasive squamous
cell carcinoma (SCC). Because of the typical need for recurrent cycles of AK treatment, outcomes can be limited by both therapeutic
efficacy and patient adherence.
Objective: To synthesize the available and most current literature into overarching principles to provide guidance on the management
of AKs, improving patient experiences and treatment outcomes.
Methods: A systematic review querying epidemiology, natural history, prognosis, management of AKs as well as the mechanism of
action of and adherence to current AK therapy was conducted. After reviewing the literature, an expert consensus panel consisting of
10 expert dermatologists and dermatopathologists used a modified Delphi process to develop statements regarding the pathogenesis
and management of AKs. Final statements were only adopted with a supermajority vote (≥7/10).
Results: The panel developed 7 consensus statements regarding AKs pathogenesis and management.
Conclusion: The poorly defined risk for AK progression into invasive SCC without universally accepted clinical-histopathological
factors highlights the importance of long-term efficacious treatment. To effectively counsel and treat patients with actinic keratoses,
dermatologists must understand how newer therapeutic approaches with mechanisms of action that have more rapid onset of action,
shorter treatment courses, and less intense local skin reaction (LSRs) may promote adherence and improve long-term outcomes.
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INTRODUCTION

A

ctinic keratoses (AK) are a proliferation of atypical
keratinocytes that present as hyperkeratotic,
erythematous papules or occasionally plaques on a
background of chronic actinic damage.1 AKs may progress to
invasive squamous cell carcinoma (SCC).1-5 Several risk factors
may predispose to developing AKs: lighter skin phenotypes
(Fitzpatrick I-II), advanced age, increased cumulative exposure to
UV radiation,6-8 occupational health exposures (eg, to excessive
quantities of hydrocarbons)9, and immunosuppression.10
AKs are found on sun-exposed areas that are often not covered
by clothing.11

AKs are one of the most prevalent cutaneous conditions
treated by dermatologists with over 35 million cases treated
in 2015,12 accounting for ≥14% of all dermatology visits13 and
costing approximately $3.1B annual healthcare expenditures.12
Unfortunately, there are not universally accepted clinical or
histopathological risk factors to determine which AKs may
invasively progress. This is especially concerning as not all AKs
are appreciable during every examination.11,15
Several key approaches to managing AKs include using
proactive photoprotection, lesion-directed, and/or field-directed
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therapy. Adequate patient counseling on and implementation of
measures to reduce UV exposure could mitigate chronic actinic
damage and risk of developing future skin cancers.16 However,
when AKs do appear, not only should the individual tumor be
treated, but the surrounding areas may also require treatment
given concerns of field cancerization (ie, an area of clonallyexpanded pre-malignant lesions) which may be a harbinger of
future skin cancers.14,17 Studies have demonstrated that multimodal, combination approaches to treatment (eg, combining
either cryosurgery or lesion-directed photodynamic therapy
with prescribed topical therapy) may yield greater efficacy.18
Patient adherence to therapy is also a significant factor
affecting efficacy and can cause real-world outcomes to diverge
from clinical trial results. Adherence is negatively affected by
longer course therapy, complicated regimens, and adverse
effects(including local skin reactions (LSR) in AK treatment).19,20
Dermatologists have employed multiple variations to approved
treatment courses to mitigate brisk local skin reactions while
optimizing clearance to maintain adherence.
The purpose of this consensus panel was to synthesize the
available and most current literature into overarching principles
to provide guidance on the management of AKs, improving
patient experiences and treatment outcomes.

J. Del Rosso, A.W. Armstrong , B. Berman, et al

the intersection of these themes with the term “actinic keratosis.”
Articles deemed relevant diagnosis and management of AK
based on full-text review were selected for further discussion by
members of the consensus panel.
A 10-person consensus panel of dermatologists and
dermatopathologists selected for their expertise in
histopathologic risk factors and management of AKs, prior
extensive knowledge of atypical and malignant keratinocytic
tumors, and/or history of academic achievement, were
convened via a virtual platform during January 2021. Panel
members discussed issues regarding the appropriate treatment
of AKs given the current understanding of pathophysiology
and real-world scenarios that may complicate treatment from
a physician and patient perspective. Statements were drafted
based on the selected articles and relevant discussion.
Consensus among panel members was achieved using a
modified Delphi technique.21 Consensus was defined as
agreement among at least a supermajority of 7/10 of the experts
participating in the panel. If 7/10 agreement could not be
achieved, the proposal was re-discussed among panel members
and modified until agreement was achieved.

RESULTS
The process yielded 7 statements that received supermajority
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MATERIALS AND METHODS

A systematic review
epidemiology, natural
actinic keratoses (AKs) as well as the mechanism of action
(MoA) of and adherence to current therapy was conducted. The
goal of this search was to evaluate the literature for evidence,
review and development of recommendations by the expert
panel. The Medline database was queried for all relevant articles
published between 1980 and 2021 using exploded MeSH terms
and keywords pertaining to the following themes: diagnosis,
prognosis, and epidemiology, risk factors, squamous cell
carcinoma, therapy. The Boolean term “AND” was used to find

Consensus Statements
Actinic keratoses may progress into invasive squamous cell
carcinomas.
Multiple studies have determined that there is a risk that AKs can
progress to invasive SCC. However, data are limited regarding
the exact proportion that may progress, with estimations
varying between 0.025% and 16%,22 though the risk appears to
increase over time.11 These findings are further compounded by

TABLE 1.
Consensus Statements
Consensus Statement

Panel in
Agreement

1. Actinic keratoses may progress into invasive squamous cell carcinomas.

10/10

2. To date, there is no definitive way of identifying which actinic keratoses will progress into invasive squamous cell carcinomas.

10/10

3. Actinic keratoses require treatment.

10/10

4. Field, lesional, and combination therapy are effective in the treatment of actinic keratoses.

10/10

5. Multiple factors, including longer duration of therapy and local skin reactions, limit patient adherence to topical therapy for
actinic keratoses.

9/10

6. Long duration and severe local skin reactions may prevent patients from completing a prescribed therapeutic course and
prevent subsequent treatments.

10/10

7. Patients prefer topical therapies for actinic keratoses that require fewer applications.

10/10
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histology when AKs are abutting SCC despite lack of clinically
visible lesions.3-5,11,17 This could represent a slow progression
into invasive SCC and field cancerization.3-5,11,17 Of note, several
of the panelists disputed data that AKs can fully regress. They
noted that while atypical keratinocytes with only a single p53
mutation may regress, once a cell line has acquired additional
mutations, regression becomes highly improbable. In their
view, although AKs may be subclinical or missed from visit to
visit,11 they are not likely to revert to a more benign status and
also note there are no histopathological data to support the
notion that AKs can regress.
To date, there is no definitive way to clinically identify which
actinic keratoses will progress into invasive squamous cell
carcinomas.
Although the literature has demonstrated AK's potential
for progression into invasive SCC, there are no universally
recognized clinical markers that can readily identify those higher
risk AKs. Inflammation, erythema, diameter >1cm, bleeding,
ulceration, and rapid growth have been suggested as risk
factors.15 The presence of spontaneous/pressure-induced pain
may suggest the lesion is in fact a SCC not an AK.23,24 Follicular
extension of AKs correlate with both a history of melanoma
and non-melanoma skin cancer and an increased risk of future
progression into invasive SCC.25,26 This risk may be further
increased in immunosuppressed individuals given an already
predisposed risk to developing AKs as well as SCC.27,28
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5-fluorouracil (5-FU) and calcipotriol produces a synergistic
effect (with potentially more severe LSR), there is not yet enough
evidence to determine if combinations of other patient-applied
therapies is superior to mono-patient-applied therapy.38
Multiple factors, including longer duration of therapy and local
skin reactions, limit patient adherence to topical therapy for
actinic keratoses.
While counseling patients on the natural progression of chronic
actinic damage, it is important to discuss the risk of evolution into
invasive SCC and the ongoing risk of developing new AKs and
skin cancers. AKs are a chronic skin disorder, with most patients
requiring periodic clinical assessments and repeated courses of
treatment(s).39 Ideal clinical outcomes rely on efficacious agents
and patient adherence. Unfortunately, there are many potential
barriers to adherence including: insurance coverage, length of
treatment course, frequency of application, understanding of
more complex interval regimens (eg, 2-weeks on/2-weeks off),
and visible LSRs.19,39-41
Long duration and severe local skin reactions may prevent
patients from completing a prescribed therapeutic course and
prevent subsequent treatments.
Counseling must be provided regarding the expected severity
and duration of LSRs. Up to 90% of patients may experience
LSRs such as erythema, crusting, erosion and pain at treated
sites with severity and duration dependent on the prescription
regimen.41 These LSRs may negatively impact patients’ quality
of life, especially when applied to conspicuous areas such as
the face, scalp, or dorsal hands.40,41 Depending on the onset of
LSR relative to duration of therapy, severe reactions may lead
to early discontinuation.40 Prolonged LSRs may also dissuade
patients from future treatments.40 Even if patients are able to
complete the prescribed regimen, their negative experience
may adversely impact the likelihood of pursuing future therapy
and lead to poor long-term outcomes.40
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Actinic keratoses require treatment.
Given the risk of AK progression to invasive SCC and lack of
clinicopathologic signs to differentiate which AKs will progress
to invasive disease, these tumors should be treated to decrease
unwarranted morbidity and mortality. This statement extends
not only to the AKs that are clinically visible, but also includes
management of subclinical lesions.

Field, lesional, and combination therapies are effective in the
treatment of actinic keratoses.
Multiple studies have demonstrated that various modalities
are efficacious for treating AKs. Lesion-directed therapies are
often office-based, physician-conducted modalities targeted
at clinically visible AKs and can include cryosurgery, surgical/
manual removal, and laser.16,29,30 Field treatments may be
office-based (eg, chemical peel, photodynamic therapy (PDT))
or patient-applied medications that target atypical/dysplastic
keratinocytes by inhibiting cellular replication, upregulating
immune-mediated destruction or by disrupting extracellular
signaling pathways.40 These field therapies are efficacious in
treating both clinically visible and subclinical lesions, often
with prolonged results.29-31 Studies have also demonstrated
an additive effect from combining lesion-directed therapies
and patient-applied field therapies.32-37 While there are limited
data that suggest the specific combination of patient-applied

Patients prefer topical therapies for actinic keratoses that require
fewer applications.
Patients prefer AK therapies that have shorter courses. Studies
have shown that patient-applied field therapies requiring less
than 4 weeks of treatment have significantly increased rates
of adherence compared to treatment durations requiring over
4 weeks.40 Furthermore, the chance nonadherence increases
when therapy is perceived to be too long or time-consuming
(OR 1.2, 95% CI 1.1–1.3).40

DISCUSSION
Dermatologists must be educated and aware of the variable
therapeutic MoA and how they translate to clinical outcomes
and anticipated local skin reactions, which can be explained so
they align with patients’ personal preferences. Patient-applied
topical agents function by inducing either necrosis or apoptosis
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of rapidly proliferating malignant keratinocytes.42 Therapies
such as ingenol mebutate that operate via rapid necrosis and
significant cytokine release will induce marked brisk erythema,
The
desquamation, crusting, and dermal induration.44
mechanism of topical 5-Flourouracil(5-FU) as an antimetabolite
induces pro-inflammatory cytokines and necrosis in rapidly
proliferating epithelium, as seen with the disruption of DNA
replication by in S-phase.43,44 These necrosis-inducing agents
have demonstrated efficacy in the treatment of AKs and
subclinical atypical keratinocytes but can induce brisk LSRs
in treated areas potentially negatively impacting long-term
adherence.43
Topical agents that induce apoptosis, such as diclofenac which
inhibits COX-2 pathways and the keratinocyte-proliferation
promoting prostaglandins, can effectively treat AKs while
minimizing the intensity and/or duration of LSRs.45-48 Imiquimod
is an immune response modifier that, unlike other agents, does
not directly impact the epidermis but induces apoptosis by
augmenting the inherent immune response and cytokine activity
of the host to identify tumor antigens in rapidly proliferating
atypical keratinocytes, which can sometimes result in robust
LSRs as well as rare visceral symptoms based on interferon
induction.49
Tirbanibulin is a new synthetic chemical entity that has shown
potent anti-proliferative and anti-tumor activity via several
mechanisms, including induction of cell cycle arrest and
apoptosis in cancerous cell lines and keratinocytes.50 Its MoA
disrupts microtubule formation by binding tubulin and inhibiting
polymerization and separately by the disruption of Src kinase
signaling, a non-receptor proto-oncogene tyrosine kinase which
has been observed in various cancers in vitro.50 One of the
advantages of tirbanibulin is that its shorter therapy duration
and reduced length and degree of LSRs has the potential to
enhance adherence.51
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therapies, especially those that function via different MoA.
Furthermore, studies examining a role for concurrent topical
corticosteroids or other adjunctive therapies to improve
adherence by reducing LSRs without loss of efficacy may be
reasonable.52
Finally, additional studies further defining the efficacy of patientapplied treatments for actinic cheilitis or other regions of the
body (eg, dorsal hands/forearms and chest) could provide more
clarity for patient care and further fine-tune individual treatment
regimens. Investigations regarding currently off-label uses for
these patient-applied agents for other keratinocytic dysplastic
processes such as SCC in situ, Bowenoid papulosis, vulvar
dysplasias, verruca, and molluscum contagiosum would be
helpful.

CONCLUSION
Integrating data on AK prognosis and management with our
understanding of barriers to treatment is critical to improve
patient outcomes. Further studies are needed to better
understand the clinicopathologic risk factors of high-risk AKs and
how best to integrate and combine new therapies into existing
regimens. Newer therapies with shorter treatment courses and
lesser LSRs may improve adherence and outcomes.
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An Extensive Presentation of Cutaneous Angiosarcoma
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ABSTRACT
In this report, the case of a 58-year-old male with extensive, rapidly growing cutaneous angiosarcoma is described. Though involvement
of the scalp is common in cutaneous angiosarcoma, the extent of cutaneous disease at presentation in this case was striking. This case
provides an important illustration of extensive cutaneous angiosarcoma of the scalp and its potential to rapidly advance. Early diagnosis
and treatment of cutaneous angiosarcoma is paramount, as cutaneous angiosarcoma is highly aggressive and is associated with an
overall poor prognosis. This case is presented to highlight the need for clinicians to maintain a high index of suspicion and low threshold
for biopsy in patients presenting with violaceous or ecchymotic lesions on the head or scalp.
J Drugs Dermatol. 2021;20(8):895-897.doi:10.36849/JDD.6051

CASE REPORT

A

58-year-old male with multiple medical problems,
including a 15 year history of idiopathic
thrombocytopenia (ITP), presented with violaceous
lesions on the scalp and upper face. The patient initially noticed
bruise-like patches on his scalp but discounted these as a reaction
to a hair styling product. When the lesions did not improve, he
sought evaluation by his internist who attributed the lesions to
trauma in the setting of underlying ITP or a latex-related reaction
to the straps on his continuous positive airway pressure
mask. The patches progressively increased in size, prompting
referral to dermatology four months after initial presentation.
The patient denied pain, bleeding, itching, and constitutional
symptoms. On physical examination, a 3 cm indurated, deeply
violaceous vascular plaque with scant scale was noted on the
right temple with adjacent violaceous, satellite lesions on the
right lateral forehead (Figure 1). Surrounding these lesions were
large, confluent violaceous patches extending onto the right
temporal, frontal, parietal, vertex, and superior occipital scalp

(Figures 2, 3, 4). Small violaceous macules were scattered on
the forehead with prominent bilateral periocular edema (Figure
1 and 2). No lymphadenopathy was palpable in the cervical
chains or supraclavicular basins.

FIGURE 1. Large, violaceous plaque on the right temple with adjacent
violaceous, satellite lesions on the right lateral forehead and brow.
Prominent periorbital edema is also noted.

FIGURE 3. Closer detailing of the confluent violaceous patches on the
right parietal, frontal, and vertex scalp.
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FIGURE 2. Extensive violaceous and ecchymotic-appearing patches
on the frontal and vertex scalp with a few satellite lesions
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on the upper forehead.
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FIGURE 4. Violaceous patches are noted to extend onto the posterior
vertex and upper occipital scalp.

Two shave biopsies of skin were obtained from the right inferior
lateral forehead and the right temple. Histopathology revealed
hemorrhage, a diffuse proliferation of cytologically atypical cells
and numerous slit-like blood vessels with atypical endothelial
cells (Figure 5, 6).

FIGURE 5. Skin biopsy showing hemorrhage and a dense and diffuse
proliferation of cytologically atypical cells filling the dermis.

C.G. Ahlers, J.P. Zwerner, E.R. Parker

FIGURE 7. CD31 stain demonstrating diffuse staining by the tumor cells
throughout the dermis.

a macrocytic anemia with thrombocytopenia. CT of the head
and neck with contrast demonstrated focal right frontotemporal
scalp nodularity corresponding to known angiosarcoma with
nearby subcutaneous nodularity representing additional sites of
disease involvement but no evidence of calvarial or intracranial
involvement. No pathologic lymphadenopathy or evidence of
metastatic disease were observed on CT scans of the head, neck,
and chest. Based on these studies, the patient was diagnosed
with stage T2bN0M0 angiosarcoma. Given the extent of disease,
surgical resection was not deemed an appropriate therapeutic
option, thus treatment with systemic paclitaxel and radiation
were initiated with curative intent.

the tumor improved significantly with chemoradiation,
Do Not While
Copy
his treatment course was complicated by worsening
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Apply despite withholding chemotherapy for four

FIGURE 6. Higher power image of the atypical cellular proliferation and
the numerous slit-like vessels. The endothelial cells lining the newlyformed vessels are atypical, a feature characteristic of angiosarcoma.

weeks. Serum vitamin B12, folate, copper, and iron levels were
normal. Bone marrow biopsy was performed and revealed
variably cellular marrow with trilineage hematopoiesis, mild
trilineage atypia, and ring sideroblasts but no increase in
blasts. Cytogenetics revealed an abnormal karyotype with
t(12;21)(q13;q11.2) rearrangement of unknown significance.
Additionally, a SF3B1 mutation was detected on next-generation
sequencing. Based on these findings, the patient was diagnosed
with myelodysplastic syndrome (MDS) with multilineage
dysplasia. Considering the patient’s longstanding history of
thrombocytopenia, it is hypothesized that the MDS predates
his diagnosis of angiosarcoma and was unmasked as a result
of treatment with paclitaxel, complicating further consolidation
therapy. Unfortunately, the patient died 10 months after being
diagnosed with angiosarcoma.

DISCUSSION
The atypical cells highlighted diffusely with CD31 and CD34
stains (Figure 7). CK20, CK5/6, HHV-8, and Sox-10 stains failed
to highlight the tumor cells. These findings were consistent with
cutaneous angiosarcoma, and the patient was referred to medical
oncology for staging and treatment. Additional laboratory
studies, mapping biopsies, and imaging studies were obtained
by medical oncology. Complete blood count was remarkable for

Angiosarcoma is an aggressive, malignant neoplasm arising from
vascular endothelial cells and accounts for approximately 1-2%
of soft tissue sarcomas, with 2-5 cases diagnosed per one million
per year.1,2The most common clinical manifestation is cutaneous
angiosarcoma, accounting for 50-60% of all cases.3 Cutaneous
angiosarcoma may arise idiopathically, following radiation
treatment, or in association with chronic lymphedema following
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mastectomy.3 Primary sporadic cutaneous angiosarcoma
most commonly affects elderly adults on sun-damaged skin.4 For
patients with a past medical history of cancer (history of breast
cancer, prostate cancer, genitourinary cancer, gastrointestinal
cancer, or respiratory tract cancer), the most common location of
cutaneous angiosarcoma is the trunk. Among patients without a
prior primary cancer, the head and neck are the most common
locations of cutaneous angiosarcoma.2 Approximately 85% of
cases of cutaneous angiosarcoma occur in patients over 60
years of age, with 65% of cases diagnosed in people age 70 years
and older.2 Cutaneous angiosarcoma carries a poor prognosis,
as the malignancy has high rates of local recurrence due to its
infiltrative growth pattern and tendency to metastasize despite
aggressive therapy.1,4 The tumor can spread via lymphatic or
hematogenous routes with the lungs being the most common
site of metastasis.4 Consequently, the mean three- and fiveyear survival rate of patients with angiosarcoma involving the
scalp is 38% and 33.5%, respectively, with age greater than 70
years, tumor size > 5 cm, presence of nodular morphology, and
multiplicity of lesions serving as poor prognostic predictors.5,6,7
A recent study of 811 patients with cutaneous angiosarcoma
showed that patients older than 70 years as compared to
those younger than 50 years and those with distant rather than
localized disease had a significantly greater risk of death. In this
study, neither surgical intervention nor radiation therapy was
associated with survival.2

C.G. Ahlers, J.P. Zwerner, E.R. Parker

In this report, the case of a patient with extensive, progressive
cutaneous angiosarcoma is described. Though involvement of
the scalp is common, the striking extent of cutaneous disease
at initial presentation in this case was unusual and provides an
important illustration of extensive cutaneous angiosarcoma.
Because the malignancy is highly aggressive and carries a poor
prognosis, early detection is crucial. This case is presented to
highlight the need for clinicians to maintain a high index of
suspicion and low threshold for biopsy in patients presenting
with violaceous or ecchymotic lesions on the head or scalp.
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ecchymosis or hematoma in its early stages.The disease typically
presents on the face, scalp, or neck as a hematoma-like lesion,
although it may also resemble rosacea, eczema, hemangioma,
xanthelasma, cellulitis, and facial and eyelid angioedema.1
As the tumor progresses, lesions can transform into plaques
and nodules with fungation, ulceration, and hemorrhage.4,5
If untreated, lesions can reach sizes of 10 cm or more.4 In this
case, the patient presented with deeply violaceous plaques and
patches associated with periorbital edema. The gold standard
in treatment is surgical resection followed by postoperative
radiation.5 However, surgical resection only results in negative
margins in 21% to 47% of cases.6 Patients with unresectable
cutaneous angiosarcomas, such as in this case, require treatment
with systemic therapy. Paclitaxel is considered first-line therapy
for treatment of advanced cutaneous angiosarcoma.5
While our patient’s thrombocytopenia was longstanding and
ultimately attributed to underlying MDS, it is noteworthy that
angiosarcoma has been rarely associated with KasabachMerritt syndrome (KMS), a rare thrombocytopenic condition in
which consumption of platelets and coagulation factors occurs
in vascular tumors.8 This is illustrated by a report in 2010
describing KMS in an 87-year-old man with angiosarcoma of the
forehead and scalp, thus this diagnosis should be entertained
in cases of angiosarcoma with unexplained thrombocytopenia.9
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Herpes Zoster Following COVID-19 Vaccination
Eden David BA, Angelo Landriscina MD
Mount Sinai Doctors Brooklyn Heights, Brooklyn, New York

ABSTRACT
Vaccination is an important intervention in preventing the spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Messenger RNA (mRNA) vaccines from Pfizer™ and Moderna™ are the first to market in the United States, and while cutaneous adverse
events have been reported in clinical trials for both of these vaccines, they have not been well characterized. Here we report a case of
a patient who developed herpes zoster after receiving the Moderna™ COVID-19 vaccine. Dermatologists should familiarize themselves
with this and other potential cutaneous adverse events associated with COVID-19 vaccination.
J Drugs Dermatol. 2021;20(8):898-900. doi:10.36849/JDD.6146

INTRODUCTION
Herpes Zoster Following COVID-19 Vaccination
With the ongoing pandemic due to coronavirus disease
(COVID-19), vaccination is an important intervention in
preventing the spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Messenger RNA (mRNA) vaccines
from Pfizer™ and Moderna™ are the first to market in the United
States, and while cutaneous adverse events have been reported
in clinical trials for both of these vaccines, they have not been
well characterized in the literature.

varicella-zoster virus (VZV) following an earlier infection and
ensuing latency period.2,3 VZV is a ubiquitous alphaherpesvirus,
which targets T lymphocytes, epithelial cells and ganglia.4
Before licensure of the pediatric varicella vaccine, an estimated
96% of people in the US experienced chicken pox by age 20.5
VZV infection begins in somatic cells, such as epithelia, and
subsequently spreads through the neurons, moving in the
retrograde direction toward cell bodies, where they establish a
lifelong latency within the dorsal root or trigeminal ganglia.6,7
Reactivation of the virus from its latent state leads to assembly
and dissemination of viral particles in the anterograde direction,
manifesting the characteristic vesicular rash.6,8 Precise immune
mechanisms that limit viral reactivation are still not well
understood.5 Nevertheless, reactivation is most commonly
attributed to diminished cellular immunity due to advanced age
and/or immunosuppression.9 More than 50% of Hz cases occur
in individuals over 60 years of age.2,10 Additionally, altered cellmediated immunity, neoplastic diseases, immunosuppressive
drugs, organ-transplant recipient status, and human
immunodeficiency virus (HIV) increase individuals’ risk for
developing Hz.11,12
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A 41-year-old woman with history of varicella infection in
childhood presented with a 5-day history of skin pain and rash.
Her medical history included migraine. She was not taking any
medications. 8 days prior, the patient underwent vaccination
for COVID-19 (Moderna™). The patient noted that for 2-3 days
after vaccination she experienced fatigue and left arm soreness
around the injection site. She also reported diarrhea at 24 hours
post-vaccination. Two days post-vaccine the patient began
to experience skin pain affecting the left lower back. Over the
ensuing days she noted the development of a vesicular rash at
this site.
Physical examination revealed a cluster of pink to red
erythematous urticarial appearing papules and plaques with
overlying clustered vesicles. Vesicular fluid was collected for
VZV DNA PCR which yielded a positive result. Upon follow
up, the patient reported that her symptoms and rash subsided
without treatment over the following week.
Herpes zoster (Hz), characteristically presents with unilateral
radicular pain and vesicular rash, usually localized to a single
dermatome region.1,2 Hz is caused by reactivation of the

The SARS-CoV-2 vaccine developed by Moderna™ and the
Vaccine Research Center at the National Institute of Allergy and
Infectious Diseases (NIAID), within the National Institutes of
Health (NIH), otherwise titled mRNA-1273, is an FDA-emergency
authorized lipid-nanoparticle encapsulated mRNA vaccine, which
expresses the prefusion-stabilized glycoprotein, administered in
two doses 28 days apart. In the latest Phase 3 clinical trials, the
vaccine demonstrated 94.1% efficacy in preventing symptomatic
COVID-19 and also demonstrated efficacy in preventing severe
COVID-19 disease.13 Overall, local reactions to vaccinations were
mild. Moderate-to-severe systemic side effects such as fatigue,
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FIGURE 1. The patient presented with a unilateral, erythematous
papulovesicular rash.

FIGURE 2. Clustered vesicles filled with clear fluid are seen on an
erythematous base.

myalgia, arthralgia, and headache were reported in about 50% of
participants after receiving the second dose of the vaccine with
symptom resolution within 2 days. Researchers additionally
note that the anecdotal findings of a slight excess of Bell’s palsy
within the trial may be more than a chance event and require
follow up investigations.13 A follow up report recently published
by the Centers for Disease Control and Prevention revealed that
monitoring by the Vaccine Adverse Event Reporting System
detected 10 cases of anaphylaxis after administration of the
reported 4,041,396 first doses of Moderna™ COVID-19 Vaccine,
9 of whom had a documented history of allergies or allergic
reaction and 5 of whom had a previous history of anaphylaxis.14
Among the 43 cases of non-anaphylaxis allergic reaction,
commonly reported symptoms included pruritus, rash, itchy
sensations in the mouth and throat, sensations of throat closure,
and respiratory symptoms.14 FDA review has also suggested
that people with cosmetic facial fillers may experience localized
facial swelling and inflammation, due to two trial participants
with dermal fillers experiencing facial swelling following
vaccination.15 Additionally, the FDA notes a numerical imbalance
in hypersensitivity adverse events across study groups with
1.5% of vaccine recipients and 1.1% of placebo recipients.15
Within the Safety Set, defined as all randomized participants
who received at least one dose, “rash maculo-papular” was
included in the set of the most frequently reported adverse
events in the hypersensitivity standard MedDRA queries.15To our
knowledge, no reports to date have linked receipt of Moderna™
COVID-19 vaccine with Hz onset. This also holds true for the
FDA-emergency authorized COVID-19 vaccine manufactured
by Pfizer™ and BioNTech™. Previous reports, however, have

E. David and A. Landriscina

linked COVID-19 diagnosis with subsequent Hz diagnosis, and
vice versa.16,17 Researchers posit that the decrease in absolute
lymphocyte number, especially CD3+ CD8+ lymphocyte due to
SARS‐CoV‐2 infection may allow VZV to evade cellular mediated
immunity and reactivate.17
Generally, symptomatic VZV reactivation likely requires stimulus
of latently-infected neurons and the overriding of existing
immune protection mechanisms. Expression of the ORF61 gene
product has been shown to be necessary and sufficient to switch
VZV between latency and lytic infection.18 The environmental
factors and molecular mechanisms, however, that underlie
VZV reactivation in humans still remain poorly understood.19 A
growing body of data suggests that VZV reactivation is linked to
various underlying causes of immunosuppression, which range
from natural decline associated with immunosenescence to
disease-induced immunosuppression or immunosuppressive
therapy.18 Advancing age and the accompanying decline in VZV
responder T- cell frequency is considered the most important
factor in VZV reactivation in immunocompetent individuals.18
Various case reports and series have suggested that transient
stress-induced immunosuppression and trauma may induce
Hz, but more extensive investigations are required to validate
these findings.20,21,22,23 A recently published study identified
chemokine CXCL10 expression as an important feature of VZV
replication in dorsal root ganglia during experimental infection
and in vivo during reactivation of naturally infected dorsal
root ganglia. Infiltrating cells expressing CXCR3, which is the
receptor for CXCL10, were also identified in dorsal root ganglia
during VZV reactivation, suggesting a mechanism by which cells
are recruited into human ganglia and lead to VZV reactivation
in vivo.24
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With the rapid development and deployment of COVID-19
vaccines in battling the ongoing pandemic, clinicians must
continue to monitor and report potential adverse outcomes
following COVID-19 vaccination in order to bolster our growing
knowledge regarding safety and efficacy of the COVID-19
vaccines. Moreover, as eligibility for receival of COVID-19
vaccines expands, clinicians must stay informed on potential
outcomes in order to best treat and guide patients. Continued
documentation and future declaration of additional cutaneous
manifestations potentially linked to COVID-19 vaccines will be
critical in diagnostic and therapeutic progress amidst the global
pandemic.
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Combining Panitumumab With Anti-PD-1 Antibody in
Cutaneous Squamous Cell Carcinoma of the Head and Neck
After Inadequate Response to Anti-PD-1 Antibody Alone
Emily Hsu MD,a Omar Eton MD,B Akshay V. Patel DO,B Richard Cartun PhD,B Jonathan S. Earle MD,B
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ABSTRACT
Anti-epidermal growth factor receptor (EGFR) antibodies and anti-programmed cell death 1 protein (PD-1) antibodies have been used
separately to treat metastatic cutaneous squamous cell carcinoma (cSCC). While two anti-EGFR antibodies have similar clinical
activity, cetuximab is administered weekly, whereas panitumumab is administered every two weeks. This report details findings using
panitumumab in combination with anti-PD-1 antibody in patients with relapsed refractory cSCC. Three consecutive patients with poor
performance status and rapidly progressive recurrent cutaneous squamous cell carcinoma (cSCC) of the face or scalp signed informed
consent to receive an anti-PD-1 antibody with the option to add panitumumab were there inadequate response. After 2, 5, and 7 cycles
of anti-PD-1 antibody treatment, respectively, panitumumab was added and the combination was continued for 27, 7, and 5 cycles,
respectively. Fatigue, rash, and hypomagnesemia were reported, consistent with expectations for either agent alone. All three patients
achieved durable complete response. The favorable clinical outcomes support further evaluation of the combination of anti-PD1 and
anti-EGFR antibodies to control refractory cSCC of the face or scalp.
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INTRODUCTION

T

he incidence of cutaneous squamous cell carcinoma
(cSCC) is increasing worldwide, with risk factors
including cumulative exposure to ultraviolet light,
photosensitizing agents, industrial carcinogens, smoking,
immunosuppression, chronic wounds, inflammation, ionizing
radiation, or rare inherited disorders. Most cSCC are curable
with surgery alone.1

Locoregional or distant metastases occur in up to 5% of
patients with cSCC. While cSCC, a malignancy of epidermal
keratinocytes, often highly expresses the epidermal growth
factor receptor (EGFR), EGFR mutation is uncommon.2 Primary
cSCC of a sun-exposed area generally harbors a high tumor
mutation burden (TMB) and often expresses programmed cell
death ligand 1 (PD-L1) which can facilitate metastatic spread.3
These biomarkers and others such as the presence of tumor
infiltrating lymphocytes (TIL) and the expression of interferon
gamma are being evaluated to help guide treatment decisions.4
Monoclonal antibodies are often used to treat metastatic cSCC.
FDA approved anti-programmed cell death 1 protein (anti-PD-1)

antibodies include cemiplimab5 or pembrolizumab,6 other antiPD-1 antibodies, like nivolumab,7 are also active. In small
studies, anti-PD1 antibodies have response rates of 34%–49%
with responses lasting a median of 7–8 months. EGFR
antibodies like cetuximab8 or panitumumab9 function as signal
transduction inhibitors, while cetuximab also has anti-tumor
immunogenic properties.10 Both anti-EGFR antibodies have
similar response rates of 30 percent, lower than seen with antiPD1 antibodies.11 It is to be determined whether these two
treatment approaches can be safely combined for improved
outcomes.
In one case report in 2018, cSCC of the auricle that was rapidly
progressive despite surgery and radiation was successfully
treated with the combination of cetuximab and nivolumab. The
cetuximab was stopped early for cutaneous toxicity, while the
nivolumab continued for a year, achieving a complete response
(CR).12 It is indeterminate whether the tumor would have
responded to nivolumab alone.
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TABLE 1.
Baseline Tumor Characteristics. Three patients had moderate to poorly differentiated cSCC of the face or scalp with a molecular signature
consistent with solar damage and high tumor mutation burden (TMB); non-mutated EGFR, NRAS or KRAS and microsatellite stability
(next generation sequencing, Foundation Medicine, Cambridge MA). Tumors strongly expressed EGFR by Bond Polymer Refine Detection
immunoperoxidase method with DAB chromogen; tumors weakly expressed PD L1 by immunohistochemistry (Hartford Hospital, Hartford CT).
All tumor specimens had sparse evidence of intratumoral or peritumoral lymphocytes.
Biomarker

Patient 1

Patient 2

Patient 3

TMB, mutations/Megabase

33

30

32

PD L1, % expression (clone E1L3N)

2

10

5

Wild-type EGFR expression (clone EP22)

3+

3+

3+

NRAS/KRAS/EGFR mutation

None

None

None

Microsatellite stability

Stable

Stable

Stable

FIGURE 1. (A) The first row shows the course of the cSCC in Patient 1: after rapidly progressive disease during 2 cycles of pembrolizumab,
adding panitumumab after cycle 2 resulted in abrupt, dramatic response with necrosis of skin lesions, achieving complete response after 2
months, lasting 24+ months. The second row of photographs shows new scab formation specific only to her scalp, followed by gradual healing.
(B) Both rows show the course of the cSCC in Patient 2: after mixed response to 5 cycles of nivolumab, adding panitumumab resulted in brisk scab
formation and turnover, achieving a pathologically confirmed complete response by 6 months.
(A)
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Panitumumab is administered every two weeks, an easier
schedule to tolerate versus cetuximab administered weekly.
In a community oncology clinic, three consecutive elderly
patients with poor performance status presented with recurrent
cSCC of the face or scalp, rapidly progressive after surgeries
and radiation.

TREATMENT PLAN
After tumors were evaluated for molecular makers (See Table 1),
the patients signed informed consent to receive an anti-PD-1
antibody with the option to add panitumumab in setting
of inadequate response. Two patients signed consents for
photographic publication.
Starting dose of pembrolizumab was 2 mg per kg every 2 weeks
(patient #1) or 3 weeks (patient #3) later readily converted to 200
mg every 3 weeks (patient #1, 3) then 400 mg every 6 weeks
(patient #3). For patient #2, Nivolumab was started at 3 mg
per kg every 2 weeks, later readily converted to 240 mg every 2
weeks. In all three patients, when initiated, panitumumab was
administered at 6 mg per kg every 2 weeks. Scans were obtained
every 3 months. Toxicity grading was by CTCAE version 5.

CASE SERIES
Patient 1
A 78-year-old-woman underwent coronary bypass and
graft with tissue aortic valve replacement complicated by
arrhythmias, infections, and renal failure. Subsequently, a
moderately differentiated keratinizing cSCC of the cheek with
perineural invasion was managed by Mohs surgery followed
by adjuvant radiation therapy. Near the end of radiation, the
cSCC had already recurred within the radiation field, requiring
resection and reconstruction. Only two weeks later, she
presented with 22 new and rapidly progressive metastases in
the same field, up to 0.5 cm each (Figure 1A). During two cycles
of pembrolizumab, the pink nodules grew rapidly up to 3 cm
each causing facial erythema and edema that sealed the eye
closed, raising concern for symptomatic “hyperprogression”.12
Panitumumab was integrated between cycles two and three,
resulting in a dramatic abrupt response: the masses rapidly
became necrotic, with prompt resolution of edema and CR
within two months. Simultaneously, she developed erythema
involving thirty percent of her torso, histologically a superficial
perivascular dermatitis with focal spongiosis, and readily
controlled with triamcinolone 0.1% cream. Of interest, she also
developed large scabs on her scalp, some in areas of previously
resected squamous and basal cell carcinomas. These new scabs
healed gradually, suggesting resolution of a neoplastic field
defect. She received 28 cycles of pembrolizumab and 27 cycles
of panitumumab over 18 months, before stopping for fatigue.
CR was sustained until new contralateral neck adenopathy was
resected at 2 years from start. After initial weight loss, she has
had ongoing improved exercise tolerance and quality of life.

E. Hsu, O. Eton, A.V. Patel, R. Cartun, et al

Patient 2
A 90-year-old woman, wheelchair-bound with emphysema
requiring supplemental oxygen and living in a facility, underwent
orbital exenteration for recurrent poorly differentiated cSCC on
face. Four months later, with diffuse local recurrence (Figure 1B),
she received nivolumab for three months, resulting in a mixed
response and shrinkage in a level VI neck node. For stubborn
residual disease over her face extending into the exenteration
scar, she also started panitumumab, resulting in prolific scab
formation and shedding. Her toxicities were mild and readily
managed: fatigue, acneiform rash, and hypomagnesemia.
Her performance status and appetite improved throughout
treatment and she regained fourteen pounds. After only six
months, with pathologically confirmed CR, treatment was
suspended because of COVID-19 pandemic regulations at her
facility and loss of a family member who had been managing
her travel. Eighteen months from start of treatment, the scabs
had almost all healed, without evidence of progressive disease.
Patient 3
An 83-year-old gentleman with atrial fibrillation, stroke, and
renal failure underwent resection of a cSCC on the vertex of
his scalp followed by radiation abroad, resulting in an exposed
skull defect. Four years later, recurrent cSCC had eroded on the
margin into the skull, now cracked with leakage of cerebrospinal
fluid. He tolerated seven cycles of pembrolizumab. For
apparent progressive disease impinging on the superior sagittal
sinus, panitumumab was then added for five two-week cycles.
Treatment was stopped after 6 months for further progression by
imaging, as well as for grade 2 fatigue, grade 3 diffuse acneiform
rash, and grade 3 hypomagnesemia requiring hospitalization.
At craniotomy two months later, histology revealed only acute
and chronic inflammation without evidence of residual tumor,
a pathological CR. The patient remains in CR nine months since
last treatment and 15 months from start of treatment.
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DISCUSSION
Three patients with advanced age and comorbidities had
symptomatic, disfiguring local recurrences of cSCC. Treatment
with anti-PD1 antibody was well-tolerated, with only mild
fatigue. Adding intravenous panitumumab 6 mg/kg every 2
weeks proved feasible and generally well-tolerated. Combined
treatment was stopped in patient 1 for mild fatigue after 27
cycles, for logistics in patient 2 after 7 cycles, and for concern
for presumed disease progression in patient 3 after 5 cycles.
The toxicities were as expected (not enhanced) for each agent
administered individually and were readily manageable.
All three patients experienced durable CR and improved quality
of life lasting so far 25 months, 18+ months, and 14+ months,
respectively, from start of treatment. This evidence does support
an adjunctive or additive effect of combining panitumumab
with anti-PD-1 antibody. The baseline molecular characteristics
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were similar among the three patients, favoring likelihood of
upfront response to anti-PD1 antibody monotherapy. The early
“hyperprogression”13 to anti-PD-1 treatment alone in the first
case resulting in symptomatic multi-fold increase in size of
each tumor and the perceived inadequate response in the other
two cases prompted the addition of panitumumab which then
temporally expedited improvement in all three cases. Prolific
scab formation was another challenge in assessing response:
apparent progression in patient 3 prompted neurosurgical
complete resection; yet histology revealed only eschar with
brisk inflammation.
The possibility of synergy rather than additive effect in
combining anti-EGFR with antt-PD1 antibody was not evaluable
in this small study. Does targeting EGFR alone help reduce
tumor expression of T-cell inhibitory factors in the tumor microenvironment, thereby rendering “cold” tumors ‘hot” as regards
T cell infiltration? A different population of cSCC patients
would better answer this question in properly stratified trials;
for example, cSCC arising from scars in non-sun-exposed areas
often have a very low tumor mutation burden and would be
predicted to be less likely to respond to anti-PD-1 treatment. In
these patients, durable tumor shrinkage by adding an anti-EGFR
antibody after initial progression of disease would provide
compelling evidence for facilitating T cell infiltration and antitumor response. Also, while cetuximab and panitumumab have
reportedly similar response rates in small trials,8,9 cetuximab,
despite the inconvenience of weekly dosing, can also promote
antibody-dependent cell-mediated cytotoxicity (ADCC).10
A non-randomized, multi-arm phase II trial is currently accruing
to evaluate the efficacy of pembrolizumab plus cetuximab for
recurrent/metastatic head and neck squamous cell carcinoma,
including cSCC (NCT 03082534). The favorable results herein
can be evaluated together with the results of this trial to inform
future trials and practice plans.
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CONCLUSION
Administering the anti- EGFR antibody panitumumab every
two weeks during anti-PD1 antibody treatment for recurring
cSCC of the face or scalp was feasible and active in elderly
patients with comorbidities, resulting in improve quality of
life. Such treatment could forestall the need for cosmetically or
functionally altering surgeries.
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INTRODUCTION

B

ased on surveys by Robinson1 in 2001 and Trimble
and Cherpeli2 in 2013, Immunohistochemistry (IHC)
utilization in Mohs micrographic surgery (MMS) has
been rising. Although these surveys provided important
subjective data regarding IHC use in MMS, there is a paucity
of objective data describing its current utilization patterns.
The objective of this study is to characterize IHC utilization
during MMS by Mohs surgeons in the treatment of Medicare
beneficiaries from 2012-2017.
The 2012-2017 Medicare Provider Utilization and Payment
Data, www.certificationmatters.org, www.npidb.org, and www.
mohscollege.org/surgeon-finder served as the primary data
sources. Mohs surgeons were defined as dermatologists with
at least 150 annual claims for Current Procedural Terminology
(CPT) code 17311. In order to further specify IHC use in the
setting of MMS, we excluded Mohs surgeons who were also
board-certified in dermatopathology and/or associated with a
dermatopathology taxonomy code. The annual number of IHC
services per day was identified by CPT codes 88342 or G0461,
taking into consideration scenarios where multiple CPT units
for a given excision may have been claimed.

number of IHC services increased by 2,600 cases, and the
annual number of stage 1 Mohs claims increased by 27,430
claims (Table 1). Using a linear regression analysis, there
was a significant increase in the number of Mohs surgeons
utilizing IHC (P=.016) and a significant increase in the annual
number of stage 1 Mohs claims (P=.010). While there was also a
positive trend in the annual number of IHC services, the linear
regression analysis approached, but did not meet significance
(P=.075). Adjusting for volume of MMS, the median percentage
of annual IHC services per stage 1 Mohs claims was similar
between 2012-2017, at 5.2% (IQR; Interquartile range, 2.2-6.6%)
in 2012 and 4.3% (IQR, 2.9-8.2%) in 2017 (Table 1). Lastly, across
the US, there was no significant geospatial clustering of Mohs
surgeons who utilized IHC (Moran’s I = .131, P=.101) (Figure 1).
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FIGURE 1. Geographic representation of the number of Mohs surgeons
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Apply
immunohistochemistry during Mohs micrographic surgery in
Medicare beneficiaries, 2012-2017.

Between 2012-2017, 156 Mohs surgeons (75% fellowship trained
(n = 117/156)) reported 29,294 IHC services and 336,118 stage
1 Mohs claims. In this time frame, the percentage of Mohs
surgeons utilizing IHC increased by 1.7% (n = 42), the annual

TABLE 1.
Immunohistochemistry (IHC) Utilization Patterns by Mohs Surgeons, 2012-2017
2012

2013

2014

2015

2016

2017

4.6%
(n = 56/1221)

4.7%
(n = 60/1282)

4.6%
(n = 63/1358)

5.0%
(n = 72/1432)

6.00%
(n = 90/1501)

6.3%
(n = 98/1556)

Annual number of unique
IHC services

3,736

4,258

3,940

4,314

6,710

6,336

Annual number of CPT 17311
stage 1 Mohs claims

37,955

40,268

40,782

45,396

57,169

62,143

Annual number of CPT 17313
stage 1 Mohs claims

7,135

7,560

7,860

9,053

10,420

10,377

5.2%
(IQR, 2.2-6.6%)

4.3%
(IQR, 3.3-7.0%)

5.1%
(IQR, 3.2%-10%)

5.4%
(IQR, 3.1-12.4%)

4.6%
(IQR, 3.0-6.9%)

4.3%
(IQR, 2.9-8.2%)

Percentage of Mohs surgeons
utilizing IHC

Median percent of annual
unique IHC services per
stage 1 Mohs claims

CPT, Current Procedural Terminology; IHC, Immunohistochemistry; IQR, Interquartile range
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In Trimble and Cherpeli’s 2013 survey,2 a subset of Mohs
surgeons indicated that the most common reasons for not
using IHC were time consumption, costs, and lack of education.
In recent years, limiting factors such as time and reliability have
been improved by rapid protocols, and cost has been decreased
with cost-effective reagents.3 As IHC in MMS expands to the
treatment of additional tumors, it may be an increasingly
important technique, particularly in the setting of melanoma
and melanoma in-situ with increasing rates of these tumors
over the past decade.4 While our data notes a slow but steady
increase in the number of Mohs surgeons utilizing IHC, in the
future, the development of a curriculum in interpreting IHC
stains may be of particular benefit to overcome education as a
limiting factor in IHC utilization and can additionally serve as a
resource when IHC stains are tested on the Mohs certification
examination. As 75% of Mohs surgeons who utilize IHC in
our study are fellowship-trained, dedicated education during
fellowship may represent an important factor for growth in the
utilization of IHC.

2.

|

August 2021

In contrast to previous survey-based studies estimating IHC
utilization rates amongst Mohs surgeons ranging from 1221.7%,1,2 our study notes a more modest rate between 4.6%
(2012) and 6.3% (2017). Despite there being a significant increase
in the number of Mohs surgeons utilizing IHC, and the increase
in the number of IHC services approaching significance, the
low absolute values of both of these variables suggests that
only a minority of Mohs surgeons, 75% of whom are fellowship
trained, are utilizing IHC and even within this minority, the
utilization of IHC is not frequent, as 90% of those who use IHC,
use it in less than 21% of MMS cases.

1.

Search Issue

Robinson JK. Current histologic preparation methods for Mohs micrographic
surgery. Dermatol Surg. 2001;27(6):555-560.
Trimble JS, Cherpelis BS. Rapid immunostaining in Mohs: current
applications and attitudes. Dermatol Surg. 2013;39(1 Pt 1):56-63.
Cohen DK, Goldberg DJ. Mohs Micrographic Surgery: Past, Present, and
Future. Dermatol Surg. 2019;45(3):329-339.
Foundation TSC. Skin Cancer Facts & Statistics. The Skin Cancer Foundation.
https://www.skincancer.org/skin-cancer-information/skin-cancer-facts/.
Published 2020. Accessed May 20, 2020.

AUTHOR CORRESPONDENCE
Parth Patel MD
E-mail:................…….......................... parpatel@montefiore.org

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

Dermpath Slide Study
TEST YOUR DERMPATH KNOWLEDGE!
Flip through the Slide Study
made up of 100 random slides
and read through each diagnoses
Do Not Copy
Penalties Apply

VISIT dermatologyinreview.com/dermpath/

Dermatopathology resources of Derm In-Review
brought to you by our educational partner

FOR MORE INFORMATION, E-MAIL US AT dermatologyinreview@dermatologyinreview.com

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5643

August 2021

908

Volume 20 • Issue 8

Copyright © 2021

LETTERS TO THE EDITOR

Journal of Drugs in Dermatology

Hair Care Professionals as Community Health
Partners in Detection and Management of Alopecia:
A Pilot Survey Study
Lisa Akintilo MD MPH,a Rachel Sally BA,B Katharina Shaw MD,a Nkemjika Ugonabo MD MPH,a
Jerry Shapiro MD,a Kristen Lo Sicco MDa
a

The Ronald O. Perelman Department of Dermatology, New York University Grossman School of Medicine, New York, NY
BNew York University Grossman School of Medicine, New York, NY

ABSTRACT
Background: Alopecia is one of the most common diagnoses encountered by dermatologists; despite this, patients with hair loss often
seek help from hair stylists prior to seeing a physician.
Objective: The purpose of this pilot survey study was to investigate hair stylists as hair loss community health partners and identify
how dermatologists can potentially play a key role in cosmetology education.
Study-Design: Twenty-four New York City hair stylists completed a novel 23-item survey via email.
Results: When encountering hair loss in clients, stylists not formally educated about alopecia reported initially recommending their
clients see a dermatologist, while those who were taught on the subject reported first recommending over the counter products as
treatment. Hair stylists with alopecia training were equally as likely as those without alopecia training to believe hair styling practices
do not contribute to hair loss.
Conclusion: Our data support the need for integrated dermatologic training in cosmetology schools, particularly in the area of hair loss,
with combined support of established hair instructors and dermatologists. Developing a brief curriculum regarding the fundamentals
of alopecia etiology, diagnostics and therapeutics could equip hair stylists with useful evidence-based information they can use to
help their clientele prevent and detect early stages of hair loss. By doing so, we can increase accessibility to quality hair care in the
community and therefore streamline the process of alopecia patients getting the medical care they need.
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INTRODUCTION

H

air has notable social and psychological importance
across all demographics and cultures. The process of
losing hair can be understandably devastating to a
patient’s self-esteem and quality of life.1 Alopecia is one of the
most common diagnoses seen by dermatologists2; however,
current data show that patients frequently search outside of
the medical profession for answers regarding their hair loss.3
Community hair stylists and their clients often have close
relationships due to their frequent interactions. In particular,
hair stylists in the African-American and Afro-Caribbean
communities have been shown to enjoy rapport with local
residents that may not be available to researchers from outside
those communities.4,5 As such, hair care professionals can be
helpful in alerting unaware individuals to scalp conditions such
as hair loss and directing them to medical care early in their
disease course. The purpose of this pilot study is to investigate
the unique resource of hair stylists as hair loss community
health partners and identify how dermatologists can potentially
play a key role in cosmetology education and training.

MATERIALS AND METHODS
In June 2020, an IRB-approved web-based survey was distributed
to 169 hair salons currently operating within New York City via
email. One response per hair care professional was requested.
If after two weeks no response was noted, a reminder email was
sent.

RESULTS
Twenty-four NYC hair care professionals completed our
survey (22% response rate), the majority of whom were Black,
female, and working for more than 21 years. The majority of
respondents reported having Black, Hispanic/Latino, and White
clientele. Nineteen respondents (79%) learned about alopecia in
cosmetology school (although only 4 participants (17%) recalled
being formally taught by a dermatologist) and five (21%) did not.
Twenty-three respondents (96%) reported regularly inspecting
their clients’ scalps for hair loss. 100% of hair stylists who did
not learn about alopecia in cosmetology school reported their
initial recommendation for alopecia is to see a dermatologist,
as compared to 16% of those who did learn about alopecia
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TABLE 1.
Sample of Survey Responses

Survey questions and responses

Learned about hair loss
in cosmetology school
(n=19)

Did not learn about hair
loss in cosmetology school
(n=5)

Overall
(N=24)

Median Age

40-49

40-49

Female

13

4

17 (70.8%)

6-10 years

7

0

7 (29.2%)

21 or more years

7

4

11 (45.8%)

No

3

16

1

4

4 (16.7%)

20 (83.3%)

Yes

15

5

20 (83.3%)

Yes

18

5

23 (95.8%)

Yes

11

4

15 (62.5%)

I don't know

4

0

4 (16.7%)

Gender
Male

Career duration as a hair care professional
11-20 years

Were you ever taught by a dermatologist about hair loss/thinning?
Yes

Do you regularly inspect your clients' scalps for growths/moles/spots?
No

Do you regularly inspect your clients' scalps for hair loss/thinning?

6

5

4

Do Not Copy
1
Do you think hair styling practices contribute to hair loss/thinning?
Penalties Apply
No

No

Do you think hair loss/thinning can be prevented?

4

1

1

0

0

1

7 (29.2%)

6 (25.0%)

4 (16.7%)

1 (4.2%)

5 (20.8%)

Yes

10

5

15 (62.5%)

I don't know

5

0

5 (20.8%)

No

in their training. Five respondents (21%) thought hair styling
practices do not contribute to hair loss, regardless of whether
or not they learned about alopecia in cosmetology school.

DISCUSSION
Comparing responses between stylists who learned about
alopecia in cosmetology school and those who did not is
illuminating with regards to initial recommendations for
clients with hair loss. Stylists not formally educated about
alopecia in their training initially recommend their clients
obtain dermatologic care, while those who were taught on the
subject often first recommend over the counter products such
as vitamin supplements and shampoos. This indicates a vital
area of intervention dermatologists can make in cosmetology
training.

4

0

4 (16.7%)

Some hair stylists incorrectly believed hair styling practices
could not contribute to hair loss, also representing a potentially
rectifiable gap in cosmetology curricula. This finding, coupled
with the majority of respondents reporting Black clientele, is
particularly troubling in light of prevalent diagnoses such as
traction alopecia (TA). TA is a common form of hair loss caused
by styling hair with excess tension and mitigated by low-tension
hairstyles that is prevalent in all demographics but particularly
persons of African descent.6 It is important for stylists to be
aware of the connection between hairstyling and hair loss to
fully address this problem and improve hair health.
Limitations of this study include lack of generalizability, recall
bias, and small sample size.
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Hair care professionals are on the front line of detecting alopecia
within their communities. Given the abundance of unsupported
and potentially harmful treatments for hair loss, it is important
that stylists are well-versed in simple and effective initial
treatment strategies in addition to feeling comfortable referring
clients to medical care. A brief dermatologist-led educational
program reviewing various causes of hair loss, simple
treatment strategies, and how to promptly refer to dermatology
could drastically improve delays in seeking dermatologic
help for alopecia. Whether through integration into formal
cosmetology training (classroom or virtual) or by means of
publicly available seminars, it is clear that future development
of strong relationships between dermatologists and hair care
professionals offers a unique opportunity to improve hair health
in our communities.
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Nivolumab Induced Psoriasis Successfully
Treated With Acitretin
Lisa Killon MRCPI, Paula Beatty MRCPI, Niamh Byrne MRCPI, Julie Mac Mahon MRCPI,
Asad Salim FRCP, Maureen Connolly FRCP, Anne Marie Tobin PhD
Tallaght University Hospital, Dublin 24, Ireland

INTRODUCTION

I

mmunotherapy is emerging as a promising alternative
treatment for a variety of solid tumors. Its beneficial effects
are mediated through hijacking the immune system to mount
an anti-tumor response. One of the mechanisms of increasing
anti-tumour immunity is through immune checkpoint blockade.
Currently there are several immune checkpoint–directed
antibodies approved by the FDA that report increased overall
survival. Nivolumab is a IgG4 monoclonal antibody directed
against programmed cell death protein 1 (PD-1).1 By binding to
the PD-1 antigen expressed on T cells, Nivolumab inhibits the
interaction between PD-1 and its ligand expressed on dendritic
cells, macrophages, and cancer cells and thus enhances the
anti-tumour effects of T cells.2 Despite its favourable oncological
outcomes, anti-PD-1 inhibitors as a class of immunomodulators
are associated with a unique spectrum of side effects known
as immune-related adverse events (irAEs).3 Among the various
known adverse events, psoriasis is well established.4 For those
undergoing cancer therapy, the development of a cutaneous
immune adverse event not only poses a threat to ongoing
immunotherapy but also quality of life. From a dermatological
perspective, the development of psoriasis in this patient cohort
is problematic, as treatment options are limited. We report two
cases of Nivolumab induced psoriasis successfully treated with
oral acitretin.

FIGURE 1. (A) Psoriatic eruption post Nivolumab treatment.
(B) Resolution of psoriatic rash post treatment with acitretin.

at a maintenance dosage of 30 mg to 50 mg daily, it is a highly
effective treatment. Adverse reactions are dose-related and
generally typical of hypervitaminosis A. As acitretin has no
immunomodulatory effects in comparison to conventional
treatments, it is thus a superior option in conjunction with
ongoing treatment with immune checkpoint inhibitors.
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A 60-year-old gentleman was referred to dermatology
outpatients with a cutaneous irAE, which developed after his
fourth cycle of Nivolumab, for a new diagnosis of oesophageal
carcinoma. When reviewed he had a widespread erythematous,
raised, scaly rash in an old scarred area on his anterior chest,
abdomen, and right arm consistent with psoriasis (PASI 18.4).
Acitretin at a dose of 20mg per day was commenced and after
six-weeks, his PASI had reduced to 12.
An additional case of Nivolumab-induced psoriasis mainly
affecting the upper limbs was also successfully treated with
acitretin in a 73-year-old gentleman diagnosed with renal cell
carcinoma. He achieved PASI 90 with the commencement of
20 mg daily, with self-reported improved quality of life, less
problematic itch, and interruption to sleep.
Acitretin is an oral retinoid used to treat severe psoriasis and
other dermatoses. It is used less frequently now due to the
efficacy of newer biologic agents. However, when used alone

To date there are no treatment guidelines for this unique patient
cohort and often immunotherapy is ceased in the setting of an
acute symptomatic cutaneous adverse event. However, in cases
of anti-PD-1 induced or exacerbated psoriasis, we recommend
a timely dermatological consult with consideration of acitretin
alongside ongoing immunotherapy.
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Efficacy of Topical Herbal Anti-inflammatory
Treatment (HAT1) for Treating Psoriasis:
An Investigator-Initiated Open Label Study
Hoang N. Ho-Pham MD, Allen S. W. Oak MD, Boni E. Elewski MD
University of Alabama at Birmingham, Birmingham, AL

INTRODUCTION

A

topical botanical complex from a novel combination of
phytochemicals, denoted as herbal anti-inflammatory
treatment 1 (HAT1), was developed for topical treatment
of psoriasis. HAT1 is a US Food and Drug Administration
compliant over-the-counter product that contain extracts of
the following: Achillea millefolium, Aesculus hippocastanum,
Althaea officinalis, Avena sativa, Berberis vulgaris, Conium
maculatum, Cochlearia officinalis, Ervum lens, Hamamelis
virginiana, Hydrastis canadensis, Malva sylvestris, Matricaria
chamomilla, Nasturtium officinale, Phytolacca decandra,
Pimpinella saxifrage, Populus alba, Populus tremuloides, Rhus
toxicodendron, Sanguinaria Canadensis, Sambucus nigra,
Scophularia nodosa, Smilax medica, Tussilago farfara, Veronica
officinalis, and Vincetoxicum officinale. Mechanism of HAT1
is under investigation, but preliminary in vitro data of primary
human keratinocytes demonstrated downregulation of IL-17A/
TNF-α–induced IL-8 release.1 Previous studies demonstrated
superior efficacy of HAT1 compared to calcipotriol in achieving
PASI (Psoriasis Area and Severity Index) 75 and reducing
the Physician’s Global Assessment (PGA) score to a clear or
minimal response.2

used for any missing data. Secondary endpoint was the
percentage improvement in the Dermatology Life Quality Index
(DLQI). Other parameters include percentage improvement of
the Numerical Rating Scale for Itch (NRS), BSA, and PASI. One
patient was excluded for the DLQI analysis due to a protocol
deviation at baseline.
Nine patients completed the study. One patient was lost to

FIGURE 1. (A-F) Percentage improvement of sPGAxBSA, BSA, PASI,
sPGA, DLQI, and NRS, respectively. Analyzed with paired two-tailed
t-test. Statistically significant differences denoted as *p<0.05, **p<0.01,
***
p<0.001).
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An investigator-initiated, open-label study was conducted
to evaluate efficacy and tolerability of topical HAT1 in adult
patients with mild plaque psoriasis. The institutional review
board approved the study and written informed consent was
obtained. Eleven patients (4 males, mean age = 55.7) with body
surface area (BSA) of 3 to 10% were enrolled (mean PASI = 4.5).
Five patients were on a stable dose of systemic therapy,
including apremilast (2), secukinumab (2), and ustekinumab (1).
Patients applied HAT1 twice daily to active lesions and assessed
every 4 weeks from baseline (week 0) to week 12.
The primary endpoint was the mean percent improvement
from baseline in the product of the static PGA (sPGA) and
BSA (sPGAxBSA) at week 12. sPGA>SPGA was used as it
is a sensitive measurement of psoriasis severity compared
to PASI in patients with mild disease.3 Modified Intention-totreat analysis (ITT) was used to include subjects who received
at least 1 application of HAT1 and at least 1 post-baseline
assessment. Last observation carried forward method was
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FIGURE 2. Psoriasis on knee at baseline to treatment at week 4, week
8, and week 12.
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follow-up and one withdrew due to perceived lack of efficacy.
HAT1 was well tolerated and patients reported no treatmentrelated adverse events. There were no statistically significant
differences in all examined parameters between groups treated
with HAT1 monotherapy versus with concomitant systemic
therapy. Therefore, the data was pooled between these two
groups. Modified ITT analysis showed a significant reduction
of sPGAxBSA by 58.7% (95% confidence interval (CI) [40.1,
77.4]) by week 12 (Figure 1A). Significant mean percentage
improvement of sPGAxBSA was also noted as early as week 4
by 40.9% (95% CI [23.2, 58.6]). Percentage improvement from
baseline for DLQI was 41.3% (95% CI [17.0, 65.6]) (Figure 1E).
Furthermore, significant percent improvement at week 12 from
baseline were observed for BSA, PASI, sPGA, and NRS (Figure
1B, 1C, 1D, and 1F).
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This study is limited by the absence of a vehicle-controlled arm
and its small number of patients. The addition of patients on
systemic medications may also confound the results of the
study. The results would benefit from a larger cohort and longer
study duration to assess for long term efficacy and adverse
effects.
Topical application of HAT1 for 12 weeks showed significant
reduction in disease burden and symptom relief in mild
psoriasis as evidenced by improvements in sPGAxBSA as well
as the DLQI and NRS. This well-tolerated herbal formulation
can provide an alternative over-the-counter regimen, especially
in those seeking botanical products.
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COVID-19 in Individuals Treated With Long-Term
Hydroxychloroquine: A Propensity Score-Matched
Analysis of Cicatricial Alopecia Patients
Katharina S. Shaw,a Lu Yin,a Jinal K. Shah,b Rachel A. Sally,a Katerina S. Svigos,a Prince U. Adotama,a
Hsiao Han Tuan,a Jerry Shapiro MD,a Rebecca A. Betensky,b* and Kristen I. Lo Sicco MDa*
The Ronald O. Perelman Department of Dermatology, New York University Grossman School of Medicine, New York, NY
b
Department of Biostatistics, New York University School of Global Public Health, New York, NY

a

Both authors contributed equally to this work as co-first authors

*

INTRODUCTION

E

arly in the COVID-19 pandemic, anti-malarial agent
hydroxychloroquine (HCQ) was touted as a potentially
effective COVID-19 treatment due to its purported antiinflammatory and antiviral effects. However, subsequent
studies not only called the therapeutic benefit of HCQ in
hospitalized patients with mild1 and severe2 COVID-19 into
question, but also its efficacy as post-exposure prophylaxis
(PEP) in those with known exposures.3 That said, considerable
interest remains in HCQ as pre-exposure prophylaxis (PrEP),
particularly in the outpatient setting. A recent meta-analysis of
five randomized controlled clinical trials in which a total of 5,577
non-hospitalized (ambulatory) patients were treated with HCQ
or placebo/standard-of-care for pre-exposure prophylaxis, postexposure prophylaxis or outpatient therapy for COVID-19 found
that HCQ was associated with a 24% reduction in COVID-19
infection, hospitalization or death (P=.025, RR, 0.76 [95% CI, 0.59
to 0.97]).4 While these RCTs individually yielded estimates of
effectiveness of HCQ that did not reach statistical significance,
the authors postulated that early study termination was a likely
contributor to the absence of statistical significance. While
additional randomized controlled trials (RCTs) are planned,5 we
sought to investigate if HCQ confers protection against COVID-19
infection in ambulatory patients on chronic HCQ therapy prior
to the onset of the COVID-19 pandemic. Thus, we performed a
propensity score-weighted analysis of patients with cicatricial
alopecia to identify any significant factors – including chronic
HCQ use – impacting COVID-19 infection risk.

history and comorbidities (Table 1). Patients were contacted
between 6/5/2020 and 7/1/2020 to determine whether they had
developed COVID-19 infection (confirmed by PCR or antibody
testing) during the initial wave of the COVID-19 pandemic in
New York City, defined as 3/1/2020-5/15/2020.6

Do Not Copy
Propensity score-weighting was used to minimize bias from
Penaltiesnonrandomized
Apply treatment assignment to HCQ (Supplemental

After obtaining IRB approval, we performed a retrospective
chart review of patients with cicatricial alopecia who were
evaluated at NYU Langone Health between 1/1/2019 and
5/1/2020 (visits in the final two months were conducted
predominantly via telehealth). A total of 144 patient charts were
reviewed for alopecia diagnoses, demographics, medication

Methods). Patients were weighted using estimated propensity
scores that accounted for factors significantly associated with
HCQ prescription including age, comorbid autoimmune disease,
and alopecia diagnosis. The main outcome of interest was
COVID-19 infection. The overall cohort was 85.4% female (mean
age, 57 years). Forty-five patients (31.3%) were on chronic HCQ
(mean length of therapy, 56.5 months [range, 3–240 months])
including 17 of the 45 patients (37.7%) seen after 3/1/2020 via
telehealth encounters.
A propensity score-weighted multivariate logistic regression
revealed that patients on HCQ had a decreased risk (OR 0.87,
95% CI [0.80, 0.96]) of COVID-19 diagnosis compared to patients
not on HCQ (P=0.006) after adjusting for confounders identified
by LASSO selection (Supplemental Methods). Unsurprisingly,
predictors of increased risk of infection included maintaining
residence in NewYork City from March-July 2020 (corresponding
to the height of the COVID-19 pandemic in New York City;
OR 1.21, 95% CI [1.01, 1.23], P=0.026). Interestingly, oral antiandrogen use was not significantly associated with infection
risk (OR 0.94, 95% CI [0.88, 1.01], P=0.11) despite androgenmediated SARS-CoV-2 vulnerability being cited as a potential
explanation for higher rates of COVID-19-associated mortality
among men (Supplemental Table 2).7
Despite using a rigorous propensity score-weighting approach
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TABLE 1.
Characteristics of Study Participants (N=144)

COVID-19 Diagnosis

Age, mean (SD)

N (%)

No (N=132)

Yes (N=12)

P-value

57(13.0)

57.8 (13.4)

52.16 (13.8)

0.0284

Gender

0.0504

Male

21(14.6%)

16 (76.2%)

5 (23.8%)

--

123(85.4%)

116 (94.3%)

7 (5.7%)

--

144

--

--

0.8076

Lichen planopilaris

47 (32.6%)

41 (87.2%)

6 (12.8%)

--

Frontal fibrosing alopecia

56 (38.9%)

53 (94.6%)

3 (5.4%)

--

Discoid lupus erythematosus

22 (15.3%)

21 (95.4%)

1 (4.5%)

--

Other

14 (9.7%)

12 (85.7%)

2 (14.3%)

--

Hypertension

36 (25.0%)

32 (88.8%)

4 (11.1%)

0.7805

Hyperlipidemia

28 (19.0%)

26 (92.8%)

2 (7.1%)

0.295

6 (4.2%)

6 (100.0%)

0 (0.0%)

0.0586

Obesity

7 (4.9%)

5 (71.4%)

2 (28.6%)

0.3101

Chronic kidney disease

1 (0.7%)

1 (1.0%)

0 (0.0%)

0.3395

Autoimmune disease

20 (13.9%)

19 (95.0%)

1 (5.0%)

0.1266

Oral anti-androgen use

47 (33.0%)

46 (97.8%)

1 (2.1%)

0.0158

Oral antibiotic use***

33 (23.0%)

29 (87.8%)

4 (12.1%)

0.5701

0 (0.0%)

0.1879

0 (0.0%)

0.0235

--

0.0655

Female
Alopecia Diagnosis

*

**

Diabetes

Tetracycline use
Oral immunosuppressant use
Hydroxychloroquine (HCQ) use

2 (1.4%)
Do Not
Copy 2 (100.0%)
10 (6.9%)
10 (100.0%)
Penalties
Apply
---

HCQ dose

--

--

--

--

200 mg per day

25 (17.4%)

25 (100.0%)

0 (0.0%)

--

300 mg per day

3 (2.1%)

3 (100.0%)

0 (0.0%)

--

Alternating 200 mg and 400 mg every other day

4 (2.8%)

4 (100.0%)

0 (0.0%)

--

Other

13 (9.0%)

12 (88.8%)

1 (11.1%)

--

None

99 (68.8%)

88 (88.9%)

11 (11.1%)

--

Positive Household Contact

20 (13.9%)

16 (80.0%)

4 (20.0%)

0.2452

New York City Residence

64 (44.4%)

54 (84.4%)

10 (15.6%)

0.0111

N, Number; SD, Standard Deviation
P-value is based on propensity score weighted data
*
Patients could be classified as having more than one alopecia diagnosis.
**
Other alopecia diagnoses included central centrifugal cicatricial alopecia (CCCA), folliculitis decalvans, pseudopelade of Brocq and traction alopecia.
***
Other than tetracyclines.

to adjust for baseline differences between patients on HCQ, it
is possible that unmeasured confounders were not accounted
for, resulting in residual treatment selection bias. Moreover,
our cohort was predominantly female (85.4%), reflecting the
gender predilection of cicatricial alopecia. Nonetheless, the
strength of our study draws from our relatively healthy patient
cohort. In contrast to other studies that have attempted to
gauge susceptibility of patients on chronic HCQ to COVID-19

infection,8 only a minority of our patient cohort (13.9%)
demonstrated comorbid autoimmune disease. Thus, our study
represents one of the first analyses of HCQ as potential PrEP
for COVID-19 infection in patients that faithfully recapitulate a
generally healthy population. While our sample size is limited,
the evidence suggests HCQ may have some benefit, though
further RCTs are warranted.
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Perry Robins, MD,
saved our skin—
literally.
Dr. Perry Robins took on an enemy
of unimaginable power: the sun.
At a time when most people
worshipped a sun-kissed glow, the
medical techniques and messages
Dr. Robins promoted had the power
to affect every human being on the
planet.

store.SkinCancer.org

Do Not Copy
Penalties Apply
Professor Emeritus of Dermatology
New York University School of Medicine
Founder and past president of three societies:
1. American College of Mohs Surgery
2. International Society for Dermatologic Surgery
3. The Skin Cancer Foundation
Past President
American Society for Dermatologic Surgery
Founder, editor and publisher:
● The Journal of Dermatologic Surgery
● The Journal of Drugs in Dermatology
● The Skin Cancer Foundation Journal
Lifetime Achievement Awards
● American College of Mohs Surgery
● International Society for Dermatologic Surgery
● The Skin Cancer Foundation

American Academy of Dermatology

● Honorary Member
● Presidential Citation

Honorary President
The Hellenic Society for Dermatologic Surgery (Greece)
Honorary Member, Spanish Academy of Medicine
Honorary Member of 15 international dermatology societies
Granted temporary license to teach and practice Mohs surgery
in Australia
Received the Father of Australian Dermatologic Surgery Award
Author of 15 books / 10 chapters / 36 articles / 3 films / 24 videos
on skin cancer
Lectured in 50 countries in 4 languages on skin cancer
Performed Mohs surgery on over 47,000 patients

Established the first one-year training program in Mohs surgery

You’d think a person with a vocabulary as big as Perry Robins’ would have understood
the words no or can’t, but fortunately for us, he didn’t. Readers will be inspired!
— C. William Hanke, MD

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.2021.NVRN0821

August 2021

918

Volume 20 • Issue 8

Copyright © 2021

FEATURED CONTENT

Journal of Drugs in Dermatology

NEWS, VIEWS, & REVIEWS
Investigative Therapies for Autoimmune Blistering Diseases
Nagasai C. Adusumilli MBA, Karl M. Saardi MD
Department of Dermatology, The George Washington University School of Medicine and Health Sciences, Washington, DC

Introduction
Bullous pemphigoid (BP) and pemphigus vulgaris (PV)
represent two of the most common autoimmune blistering
diseases encountered in dermatology practice. Only
prednisone and rituximab are FDA-approved for PV, while
no treatments are currently approved for BP. PV is primarily
a disease of humoral immunity, but several cell-mediated
pathways are implicated in BP. In this short review, we
discuss ongoing clinical trials for BP and PV.
Bullous Pemphigoid
Available medications showing promise for off-label use
in BP include dupilumab, omalizumab, and rituximab. In a
recent case series, 12 of 13 patients responded positively
to dupilumab, a monoclonal antibody currently approved
for atopic dermatitis.1 The ongoing LIBERTY-BP study hopes
to evaluate the efficacy of dupilumab in BP (NCT04206553).
A recent meta-analysis highlights similar effectiveness
of rituximab or omalizumab.2 A combined rituximab and
omalizumab regimen is currently under investigation
for moderate-to-severe BP refractory to rituximab alone
(NCT04128176).

was shown to be effective in a single patient,6 but clinical
trials were discontinued after the rights to the medication
were sold. No similar reports exist for the obinutuzumab.
In addition to anti-CD20 therapies, several novel modalities
are being evaluated for PV treatment. Desmoglein 3
chimeric autoantibody receptor T-cells (DSG3CAART)
are in the dose-finding phase for mucosal-dominant PV
(NCT04422912). Chimeric antigen receptor T-cell (CAR-T)
treatments use patient-derived T-cells that contain modified
T-cell receptors with anti-CD19 extracellular domains that
induce cytotoxicity of CD19-expressing tumor cells in
lymphoma. DSG3CAART, however, target B-cells expressing
anti-desmoglein 3 antibodies on their surface, eliminating
pathogenic B-cells from the immune milieu7 without
affecting normal B-cells.8 The ADDRESS study is investigating
efgartigimod’s inhibition of the neonatal Fc receptor (FcRn)
for PV (NCT04598451). Inhibiting this protein reduces IgG
recycling in the reticuloendothelial system, thereby reducing
autoantibodies.9 Lastly, PRN-1008 is an oral Bruton’s tyrosine
kinase inhibitor being tested for PV (NCT03762265).

Do Not Copy
Penalties Apply

Conclusions
Repurposing medications used for psoriasis, specifically
those interrupting the IL-23 cascade, is also an area of
active research. Although a phase 2 trial of ustekinumab
for BP is underway (NCT04117932), reports of ustekinumabinduced BP may temper enthusiasm.3,4 Tildrakizumab, which
specifically targets IL-23’s p19 subunit, is also being studied
in BP (NCT04465292).

Since the advent of prednisone, the only medication approved
for blistering disease has been rituximab. We are excited
about repurposing older drugs with established safety data
and the potential expansion of the armamentarium against
BP/PV with several novel therapeutics. The relative rarity of
blistering diseases makes study difficult, and we encourage
clinicians to refer patients to clinical trial sites.

Other studies seek to address eosinophil activation, a
histologic hallmark of BP. Bertilimumab, which inhibits
eotaxin-1, showed efficacy in phase 2 studies,5 but current
regulatory status is unknown. The FJORD study is evaluating
benralizumab in BP, which is currently approved for
eosinophilic asthma (NCT04612790).
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The authors declare no conflicts of interest.
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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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FOR YOUR PATIENTS WITH ACNE VULGARIS

TAZAROTENE CODE
$5$=/2LVWKHƓUVWDQGRQO\WD]DURWHQHORWLRQIRUPXODWHGZLWKSRO\PHULFHPXOVLRQ
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†


 RVWFRPPRQDGYHUVHHYHQWV ŰRISDWLHQWVDQGJUHDWHUWKDQYHKLFOH 
0
at application site were pain (5%), dryness (4%), exfoliation (2%),
erythema (2%), and pruritus (1%)1†
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7UHDWPHQWVXFFHVVRQWKH(YDOXDWRUōV*OREDO6HYHULW\6FRUH (*66 ZDVGHƓQHGDVDWOHDVWDJUDGHLPSURYHPHQWIURPEDVHOLQHDQGDQ(*66VFRUHRIFOHDU  RUDOPRVWFOHDU  1
Phase 3 study design: 7KHVDIHW\DQGHIƓFDF\RI$5$=/2/RWLRQZHUHDVVHVVHGLQPXOWLFHQWHUUDQGRPL]HGGRXEOHEOLQGFOLQLFDOWULDOVRIVXEMHFWVDJHG\HDUVDQGROGHUZLWKIDFLDO
DFQHYXOJDULV6XEMHFWVKDGDVFRUHRIPRGHUDWH  RUVHYHUH  RQWKH(*66WRLQŴDPPDWRU\OHVLRQVWRQRQLQŴDPPDWRU\OHVLRQVDQGRUIHZHUIDFLDOQRGXOHV1

†

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
NQRZQWREHSKRWRVHQVLWL]HUV HJWKLD]LGHVWHWUDF\FOLQHVŴXRURTXLQRORQHV
phenothiazines, sulfonamides) because of the increased possibility of augmented
photosensitivity.
Weather extremes, such as wind or cold, may be more irritating to patients using
ARAZLO Lotion.
Adverse Reactions7KHPRVWFRPPRQDGYHUVHUHDFWLRQV LQŰRISDWLHQWV
and greater than vehicle) were: application site pain, dryness, exfoliation, erythema,
and pruritus.
To report SUSPECTED ADVERSE REACTIONS, contact Bausch Health US, LLC at
1-800-321-4576 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
Please see Brief Summary of full Prescribing Information on following page.

References: 1. ARAZLO Lotion [prescribing information]. Bridgewater, NJ. Bausch Health US, LLC. 2. Tanghetti EA, Kircik LH, Green LJ, et al. A phase 2,
PXOWLFHQWHUGRXEOHEOLQGUDQGRPL]HGYHKLFOHFRQWUROOHGFOLQLFDOVWXG\WRFRPSDUHWKHVDIHW\DQGHIƓFDF\RIDQRYHOWD]DURWHQHORWLRQDQGWD]DURWHQH
0.1% cream in the treatment of moderate-to-severe acne vulgaris. J Drugs Dermatol. 2019;18(6):542-548. 3. Food and Drug Administration. Orange Book:
Approved Drug Products with Therapeutic Equivalence Evaluations. https://www.accessdata.fda.gov/scripts/cder/ob/index.cfm. Accessed October 20, 2020.
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