|

Contents

|

Zoom In

Zoom Out

|

Search Issue

|

Next Page

May 2021 • Volume 20 • Issue 5

ISSN: 1545 9616

JDD
Figure 2

A

C

40%
20%

40%
30%
30%

20%

30%
20%
20%
20%
20%

20%
20%
20%
20%
20%
20%

Do Not Copy
Penalties Apply

20%
20%
20%

1

2

3

4

5

B

50%
25%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
12.5%

1

2

3

4

5

*8 samples total, 7 with somatic mutations

6

20%
10%
10%
10%
10%
10%
10%
10%
10%
10%

1
2
3
8
Image
credit
page 4505 5 6 7
*10 samples total, 8 with somatic mutations
Key

Extrusion Forces and HA-Based Fillers
Gene Mutations and BCC
Treatment Update of Port-Wine Stain

7

Management of Primary Focal Hyperhidrosis
Treatment of Cellulite in the Lower Extremities
Calcium Hydroxylapatite for Chest Rejuvenation

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
we are committed to the relentless pursuit of science that can improve the
lives of patients and make a difference in healthcare.
In Dermatology, our research and development efforts are focused on
immune-mediated dermatologic conditions with a high, unmet medical need,
including atopic dermatitis, vitiligo, and hidradenitis suppurativa.
To learn more, visit Incyte.com/dermatology
and stay in touch

© 2020, Incyte Dermatology. MAT-INC-01018 11/20

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

May 2021

491

Volume 20 • Issue 5

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: 1.464*
Normalized Eigenfactor® Score: 0.558*
Article Influence Score: 0.382*
*Clarivate Analytics, Formerly the IP & Science Business of
Thomson Reuters, June 2020

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

May 2021
Copyright © 2021

|

Cover

|

Next Page

Volume 20 • Issue 5

TABLE OF CONTENTS

Journal of Drugs in Dermatology

ORIGINAL ARTICLES
498

Influence of Rheological Properties and Needle Size on Extrusion Forces of
Hyaluronic Acid-Based Soft Tissue Fillers
Konstantin Frank MD, Thilo L. Schenck MD PhD, Diana Gavril MD, Arthur Swift MD,
Steven Liew MD, David L. Freytag, Antonia Kaiser, Jeremy B. Green MD, Kate Beleznay MD,
Sebastian Cotofana MD PhD

504

Basal Cell Carcinoma Gene Mutations Differ Between Asian, Hispanic, and
Caucasian Patients: A Pilot Study
Marissa Lobl BS, Blake Hass BS, Dillon Clarey MD, Shauna Higgins MD, Adam Sutton MD MBA,
Ashley Wysong MD MS

515

Do Not Copy
Penalties Apply
Treatment Update of Port-Wine Stain: A Narrative Review

Regina Fölster-Holst MD, Ratnakar Shukla MD, Martin Kassir MD, Hassan Galadari MD,
Torello Lotti MD, Uwe Wollina, Stephan Grabbe MD, Mohamad Goldust MD

519

Comparative Evaluation of Efficacy and Safety of Tacrolimus and Dinoprostone
Following Dermabrasion in Stable Vitiligo
Jaskirat Kaur MD, Sumir Kumar MD, B.K Brar MD, Amarbir Singh Boparai MD

523

Management of Primary Focal Hyperhidrosis: An Algorithmic Approach
Vivian Liu BS, Mehdi Farshchian MD PhD, Geoffrey A. Potts MD

529

Randomized, Double-Blind, Placebo-Controlled Study of Poly-L-Lactic Acid for
Treatment of Cellulite in the Lower Extremities
Alyssa Swearingen, Kathleen Medrano, Georgina Ferzli MD, Suleima Arruda MD,
Neil Sadick MD FAAD FAACS FACP FACPh

534

Prospective Clinical Trial Evaluating the Long-Term Safety and Efficacy of Calcium
Hydroxylapatite for Chest Rejuvenation
Sabrina G. Fabi MD, Marwan Alhaddad MD, Monica Boen MD, Mitchel Goldman MD

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Do Not Copy
Penalties Apply

Search Issue

|

Cover

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

May 2021
Copyright © 2021

|

Cover

|

Next Page

Volume 20 • Issue 5

TABLE OF CONTENTS

Journal of Drugs in Dermatology

ORIGINAL ARTICLES (CONT'D)
538 Bovine Colostrum, Telomeres, and Skin Aging
Reena Jogi MD, Mark J. Tager MD, Diego Perez, Menelaos Tsapekos

546 Comparative Study of Intralesional Vitamin D3 Injection and Candida Albicans
Antigen in Treating Plantar Warts

Mohamed A. Abdelaal MD, Hassan M. Abdelaziz MD, Karim A. Ahmed MD, Mohamed L. Elsaie MD

CASE REPORTS
550

A Case of Cutaneous Blastic Plasmacytoid Dendritic Cell Neoplasm Treated With
a Bcl-2 Inhibitor
Andjela Egger BS, Diana Coello MD, Robert S. Kirsner MD PhD, Julia Escandon Brehm MD PhD

552

Vismodegib as Eye-Sparing Neoadjuvant Treatment for Locally Advanced
Periocular Basal Cell Carcinoma
Lauren Angnardo BS, Yasmine Humeda BS, Irene Alexandraki MD MPH, Christopher M. Wolfe DO,
Armand B. Cognetta Jr. MD

555

Do Not Copy
Novel Treatment of In-Transit
Metastatic
Melanoma With Shave Excision,
Penalties
Apply
Electrodesiccation and Curettage, and Topical Imiquimod 5% Cream

Jeffrey A. Globerson DO, Trevor Nessel MS-IV, Brandon M. Basehore DO, Eli R. Saleeby MD

BRIEF COMMUNICATIONS
558

Two Cases of Recalcitrant Dyshidrotic Eczema Treated With Dupilumab
Ryan A. Gall MD, John D. Peters MD, Alyson J. Brinker MD

560

Full Face and Neck Treatment With OnabotulinumtoxinA in Patients With
Facial Palsy
Roberta D’Emilio MD, Teresa Salerno MD, Giuseppe Rosati MD

565

Bilateral Contiguous Scrotal Extramammary Paget's Disease Treated With Mohs
Micrographic Surgery and CK7 Immunohistochemical Staining
Emily Y. Kim BS, Ardeshir Edward Nadimi MD, James R. Bruno MD FACS, Ali Hendi MD

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

May 2021
Copyright © 2021

|

Cover

|

Next Page

Volume 20 • Issue 5

TABLE OF CONTENTS

Journal of Drugs in Dermatology

BRIEF COMMUNICATIONS (CONT'D)
567

The Effect on BSA of Proactive versus Reactive Management of Psoriasis With
Fixed-Dose Cal/BD Foam in the PSO-LONG Study
Amrit Takhar MBChB MRCGP, Henrik Thoning PhD, Nanna Nyholm MSc, Bibi Petersen MD,
Linda Stein Gold MD

571

Anatomical Definition of the Target Structures of a Jet-Based Tissue Penetration
Matthias Sandhofer MD, Martin Barsch MD MBA, Ruth Sandhofer-Novak MD, Franz Kopper,
Yuri Vinshtok MD, Ulrike Pilsl MD

LETTERS TO THE EDITOR
575

Remdesivir Use in COVID-19 Patients: Cutaneous Adverse Effect or Disease
Manifestation?
Kayd J. Pulsipher BS, Colby L. Presley BA BS, Mindy D. Szeto MS,
Jacquelyn D. Waller PharmD BCPS, Robert P. Dellavalle MD PhD MPHb

577

Topical Metronidazole After Discontinuation of Oral Metronidazole for Continuing
Treatment of Lichen Planus Do Not Copy

Penalties Apply

Hythem Abouodah, Rima Abhyankar, Daniel J. Aires MD

578

Management of Traction Alopecia: Our Experience and a Brief Review of Current
Literature Recommendations
Lisa Akintilo MD MPH, Lu Yin BA, Katerina Svigos BA, Efe Kakpovbia BA, Jerry Shapiro MD,
Kristen Lo Sicco MD

580

Home Sweat Specimen Collection as Part of Gravimetric Sweat Production
Assessment for Axillary Hyperhidrosis Studies
Brandon Kirsch MD, Stacy Smith MD, Nancy Seretta BS, Deepak Chadha MS MBA RAC

582

Assessing the Risk of Apremilast Use for Psoriasis During the COVID-19 Pandemic
Donovan G. Kearns, Shelley Uppal PhD, Vipawee S. Chat, Jashin J. Wu MD

584

Characterization and Clinical Significance of Non-Scarring Alopecia in Systemic
Lupus Erythematosus
Yahya Argobi MD FAAD, Gideon P. Smith MD MPH PhD

585

Using 31-Gene Expression Profile in Melanoma Risk Prognosis
Gabriella Vasile DO, Muneeb Ilyas DO, Danielle Lazzara DO, Dominique Jacobs PCOM,
Taraneh Matin DO, Eli Saleeby MD, Eduardo Weiss MD

Previous Page

|

Contents

|

OFFICIAL PUBLICATION

Zoom In

|

Zoom Out

|

Search Issue

Publishers
Shelley N.Tanner
Lawrence E. Robins

OF

Executive Editor
Karin Beehler

Do Not Copy
Associate Editor
Penalties Apply
Kathleen Leary RN

|

Cover

|

Next Page

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

COMING SOON!

LEARN MORE
www.wynzora.com

Do Not Copy
Penalties Apply

© 2021 EPI Health, LLC. All rights reserved. © 2021 MC2 Therapeutics. All rights reserved.
WYNZORA is a registered trademark of MC2 Therapeutic

WYN-CSJA-0321

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5237

May 2021

498

Volume 20 • Issue 5

Copyright © 2021

ORIGINAL ARTICLE
SPECIAL TOPIC

Journal of Drugs in Dermatology

Influence of Rheological Properties and Needle Size on
Extrusion Forces of Hyaluronic Acid-Based Soft Tissue Fillers
Konstantin Frank MD,a Thilo L. Schenck MD PhD,a Diana Gavril MD,B Arthur Swift MD,c
Steven Liew MD,d David L. Freytag,a Antonia Kaiser,a Jeremy B. Green MD,E
Kate Beleznay MD,f Sebastian Cotofana MD PhDg
aDepartment for Hand, Plastic and Aesthetic Surgery, Ludwig - Maximilians University Munich, Germany
b
Private practice, Cluj-Napoca, Romania
c
Westmount Institute of Plastic Surgery, Montreal, Quebec, Canada
DShape Clinic, Sydney, Australia
ESkin Associates of South Florida, Coral Gables, FL
f
Department of Dermatology and Skin Science, University of British Columbia,Vancouver, British Columbia, Canada
g
Department of Clinical Anatomy, Mayo Clinic College of Medicine and Science, Rochester, MN

ABSTRACT
Background: To date no precise data are available for extrusion forces related to the G-prime and G-double-prime of fillers in combination
with different 27G and 30G needles. Therefore, the objective of this study was to analyze extrusion forces of various product-needlecombinations containing two different 27G and two different 30G needles in combination with fillers of a wide range of elastic moduli
starting from 2.0 – 166.0 Pa.
Material and Methods: Four different fillers with the following elastic moduli 1.87, 11.65, 61.80, 165.50 Pa were combined with four
different needles: 27G ½”, internal diameter: 0.300 µm; 27G ½”, internal diameter: 0.241 µm; 30G ½”, internal diameter: 0.241 µm and
30G ½“, internal diameter: 0.240 µm. Product-needle-combination were subjected to uni-axial mechanical testing and the respective
extrusion force was measured.
Results: The results of this study revealed that the G-prime and the G-double-prime of a product are statistically significantly related to
their extrusion force, with higher G-prime/G-double-prime products requiring higher extrusion forces. The results additionally revealed
that whether the size of the needle was described as 27G or 30G by the respective manufacturer statistically significant differences
between the measured extrusion forces were detected.
Conclusion: Injectors need to be aware that not every 27G/30G needle has the same extrusion force even though the external diameter
is similar (27G or 30G); this might additionally influence the ability to withdraw blood during a pre-injection aspiration maneuver.
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INTRODUCTION

M

ore than 1 billion US dollars were spent in
2018 on treatments with injectable agents like
neuromodulators or soft tissue fillers for aesthetic
purposes according to the annual statistic report released by
The Aesthetic Society.1 This large number is indicative of the
acceptance of these treatment options which, when compared
to surgical procedures, are less invasive, less expensive,
require less down time, and can be combined with energybased devices to enhance outcomes.
Hyaluronic acid based soft tissue fillers can be injected in
various facial regions and fascial layers depending on the
utilized product. Differences in products can be classified
according to their rheological properties which are influenced

by a multitude of physico-chemical characteristics including the
hyaluronic acid content per mg, the cross-linking technology
and other manufacturing specifics ultimately influencing
cohesivity, swelling factor and the elastic and loss modulus
(ie, G-prime and G-double-prime).2–4 These factors are currently
used to predict the aesthetic outcome of an injection procedure
together with the targeted anatomic location and depth of
injection.
The injection procedure itself however is influenced by the
injector’s experience but also by the injection technique
(superficial, deep, fanning), the utilized needle/cannula and by
the selected product.5–7 Choosing a suitable product-needlecombination can influence the outcome due to the extrusion
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force needed to eject the product from syringe. It is known
that a highly cohesive product requires higher extrusion forces
during injection as compared to products of lower cohesivity
which need lower extrusion forces (ie, force applied to the
plunger).8 To date, valid scientific evidence still remains elusive
on the importance of extrusion force in facial injection, yet it
is one of the most important factors in determining precision,
speed and the optimal control of the injection process that
ultimately affects safety, aesthetic outcomes and degree of
pain factors experienced by the patients. Injection processes
associated with higher extrusion forces may result in less
precise anatomical placement, reduced speed of injection
and amount of filler placed as well as potentially increased
pain experienced by the patient (due to more exaggerated
movements of the injector’s hand). These factors could thereby
potentially affect safety and efficacy of the treatment.
To date no precise data are available for extrusion forces
related to an injectable product’s G-prime and G-double-prime
in combination with different 27G and 30G needles. Therefore,
the objective of this study was to analyze extrusion forces of
various product-needle-combinations containing two different
27G and two different 30G needles in combination with fillers
of a wide range of G-prime starting from 2.0 – 166.0 Pa.

MATERIALS AND METHODS

FIGURE 1. Experimental study setup showing uni-axial mechanical
compression of a syringe-needle-combination.

Testing Procedure
Testing procedure relied on uni-axial mechanical compression.
The piston of the compression device was attached to the
thumb-plate of the plunger of the syringe (Figure 1). Each of the
needles was attached to the syringe for a separate experiment.
The piston of the compression device moved with a constant
speed of 30 mm/min until the syringe was empty.The mean force
in Newton (N) required to push the soft tissue filler through the
respective syringe-needle-combination during each “injection
procedure” was recorded within 90% of piston displacement.
Each experiment ended when the syringe was empty. Each
experiment was performed at standard atmosphere (18 to 28
degrees Celsius) according to ISO 11608-2.
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Sample Investigated
Four different hyaluronic acid based soft tissue filler from the
same company (Adoderm GmbH, Langenfeld, Germany) were
tested. The filler material was sent to an independent laboratory
for uni-axial mechanical testing (EndoLab, Rosenheim,
Germany). Results were objectively analysed for the purposes
of the present study. The tested soft tissue fillers were:
1) Hyabell® soft – tissue filler Lips
modulus (G’): 1.87 Pa
2) Hyabell® soft – tissue filler Basic
modulus (G’): 11.65 Pa
3) Hyabell® soft – tissue filler Deep
modulus (G’): 61.80 Pa
4) Hyabell® soft – tissue filler Ultra
modulus (G’): 165.50 Pa

K. Frank, T. L. Schenck, D. Gavril, et al

1 cc syringe; elastic
1 cc syringe; elastic
1 cc syringe; elastic
1 cc syringe; elastic

Each of the soft tissue fillers above was tested with each of the
below described needles:
1) TSK 27G ½” (TSK Laboratory Europe B.V., Oisterwijk,
Netherlands)
2) Terumo 27G ½” Thin Wall (Terumo Corporation, Shibuya
City, Tokyo, Japan)
3) Terumo 30G ½” Thin Wall (Terumo Corporation, Shibuya
City, Tokyo, Japan)
4) Terumo 30G ½“ Ultra Thin Wall (Terumo Corporation,
Shibuya City, Tokyo, Japan)

Statistical Analysis
Differences between extrusion forces for different soft-tissue
fillers and needles were calculated using independent sample
student t-test and multivariate analysis (ANOVA). Bivariate
correlations (Pearson correlation coefficient) were run to identify
relationships between G’, G’’ and extrusion forces. Results were
considered statistically significantly different if P ≤ 0.05. All tests
were run using SPSS Statistics 26 (IBM, Armonk, NY).

RESULTS
General Description
A total of 48 uni-axial compression experiments were conducted
testing four different needles in combination with four different
soft tissue filler products with each experiment being repeated
three times. The mean value of those three experiments will be
reported.
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TABLE 1.
Mean Extrusion Force Presented in Newton (N) With Respective Standard Deviation (SD) for Each Tested Needle and Soft Tissue Filler
27G TSK

27G Terumo Thin Wall

30G Terumo Thin Wall

30G Terumo Ultra Thin Wall

Hyabell Lips

1.9 ± 0.6

2.9 ± 0.2

6.4 ± 0.3

3.5 ± 0.3

Hyabell Basic

3.8 ± 0.3

4.6 ± 0.4

10.6 ± 0.2

6.1 ± 0.5

Hyabell Deep

5.4 ± 0.4

6.6 ± 0.3

14.3 ± 0.7

8.5 ± 1.1

Hyabell Ultra

9.2 ± 0.4

11.7 ± 0.3

25.3 ± 0.2

13.9 ± 0.9

FIGURE 2. Bar-graph showing the extrusion forces of the four tested
products per needle utilized. Significance levels as a measure of
difference are respectively color-coded.

FIGURE 3. Bar-graph showing the extrusion forces of the four tested
products per needle utilized. Significance levels as a measure of
difference are respectively color-coded.
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FIGURE 4. Line-graph showing the relationship betweenPenalties
G-prime and
FIGURE
5. Line-graph showing the relationship between G-doubleextrusion force for each of the tested needles.

prime and extrusion force for each of the tested needles.

Extrusion Forces by Needle Overall
The mean extrusion force independent of the soft tissue filler
tested was 5.08 ± 2.8 N for a 27G TSK needle, 6.48 ± 3.5 N for a
27G Terumo Thin Wall, 14.15 ± 7.4 N for a 30G Terumo Thin Wall
and was 8.00 ± 4.0 N for a 30G Terumo Ultra Thin Wall with P<
0.001 across needle types.

Investigating the extrusion forces by soft tissue filler, it was
revealed that a higher G’ product needed statistically significant
more force: 27G TSK the correlation was rp = 0.973 with P<
0.001; 27G Terumo Thin Wall rp = 0.989 with P< 0.001; 30G Terumo
Thin Wall rp = 0.986 with P< 0.001; 30G Terumo Ultra Thin Wall
rp = 0.968 with P< 0.001 (Figure 2). Details on extrusion forces
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for each soft tissue filler per needle size is presented in Table 1.
Similar results were obtained for G’’ measurements (Figure 3).
Comparison Between 27G needles
The difference in mean overall extrusion force between the
27G TSK and the 27G Terumo Thin Wall was 1.4 N with P= 0.289,
indicating that more force is required if product is injected
with the 27G Terumo Thin Wall needle. This difference however
reached statistical significance when stratifying for product type,
with each of the tested soft tissue fillers requiring statistically
significant more extrusion force when the 27G Terumo Thin Wall
needle was utilized (all P< 0.043). Results are illustrated in Figure 4.
Comparison Between 30G needles
The difference in mean overall extrusion force between the 30G
Terumo Thin Wall and the 30G Terumo Ultra Thin Wall was 6.1 N
with P= 0.019, indicating that more force is required if product
is injected with the 30G Terumo Thin Wall needle. This difference
however reached statistical significance when stratifying for
product type, with each of the tested soft tissue fillers requiring
statistically significant more extrusion forces when the 30G Thin
Wall needle was utilized (all P< 0.002). Results are illustrated in
Figure 5.

DISCUSSION
The results of this study revealed that the G-prime and the
G-double-prime of a product is statistically significantly
related to its extrusion force, with higher G-prime/G-doubleprime products requiring higher extrusion forces. The results
additionally revealed that even though the size of the needle
was described as 27G or 30G by the respective manufacturer
statistically significant differences between the measured
extrusion forces were detected. A 27G TSK needle required less
force than a 27G Terumo Thin Wall needle and a 30G Terumo
Ultra Thin needle required less force than a 30G Terumo Thin
Wall needle.

K. Frank, T. L. Schenck, D. Gavril, et al

tissue which would add resistance to product flow.
Previous studies have shown that the cohesivity and the
hyaluronic acid concentration per mg and not the G-prime are
the major determining factors for estimating soft tissue filler
extrusion forces.8 This however is additionally influenced by
the manufacturing method which includes the cross-linking of
the hyaluronic acid chains and additional processing4; a greater
amount of cross-linking might additionally increase the force
required to eject the product from a tested syringe-needlecombination. Due to the limited access to unbiased data and
due to the lack of comparability across products it might be
cumbersome to relate and to compare soft tissue filler viscoelastic characteristics with each other. The present study tried
to increase the understanding of injection related extrusion
forces. The results revealed highly statistically significant
correlations between the G-prime and the G-double-prime of
the tested products and the measured extrusion forces. The
presented correlation could potentially reduce complexity as the
G-prime and the G-double-prime of a product could be used to
determine a product’s extrusion force in addition to cohesivity
and hyaluronic acid concentration per mg. This could simplify
the comparability across products and increase injectors’
understanding of injection mechanics within the limitations of
this study.

study additionally revealed that whether the external
Do Not The
Copy
diameter of the tested needles was 27G or 30G, the extrusion
Penaltiesforces
Apply
were statistically significantly different when compared

A strength of the present study is that the testing procedure
relied on the objective evaluation of 16 different syringe-needle
combinations. This experimental setup was able to simulate
clinically relevant injection procedures as the needle was
attached to the syringe and uniaxial mechanical compression
was performed as opposed to testing of the syringe alone.
A limitation of the study is that only four different products were
tested which could create a bias toward result interpretation. The
selected products however cover a wide range of G-prime/Gdouble-prime values ranging from 1.87 to 165.50 Pa. This range
can be used as an example for various soft tissue fillers having
their G-prime within that range. It is hoped that the results
presented herein will guide future investigations. Additionally
this investigation was conducted ex vivo, it is therefore unclear
whether the results would be similar when injecting into living

even within the same needle size (27G TSK vs 27G Terumo
and 30G Terumo Thin vs 30G Ultra Thin). This indicates that
the external diameter might be of less importance than the
internal diameter when trying to estimate a syringe-needlecombination’s extrusion force. If it is assumed that the external
diameter is similar (= 27G) and the wall thickness is different, it is
plausible that needles with thinner walls (but constant external
diameter) exhibits lesser extrusion forces. The difference
might result from the larger internal diameter; the information
provided by the manufacturer for the products tested was 0.300
µm (TSK) vs 0.241 µm (Terumo Thin Wall) confirming a larger
internal diameter of the TSK needle which is in line with the
testing results.
Recent studies investigated the ability to perform pre-injection
aspiration in a laboratory setting.9–12 Even though a variety of
hyaluronic acid based products were tested with a wide range
of G-prime/G-double-prime values, the most frequently utilized
needle size where a successful aspiration was performed was
27G ½ inch. These positive aspiration results reflect the ability
to withdraw the product retrograde from a primed needle back
into the syringe hub and to additionally aspirate blood via the
same retrograde pathway. It is speculation whether the ability
to aspirate (retrograde movement of product) can be related to
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extrusion forces (antegrade movement of product) of a tested
syringe-needle-combination. It would be plausible to relate
these two events if the assumption is valid that the major
determining factor for generating resistance in such a system
is the location with the most narrow diameter, disregarding
other constant factors in this equation like generated negative
pressure, duration of maintained negative pressure, product
rheology and factors resulting in false negative aspiration cases.
The most narrow location in such a system however would be
the internal diameter of the utilized needle. The force needed to
overcome this most narrow location might ultimately determine
the magnitude of extrusion forces generated. The results of our
study revealed that the smallest values of measured extrusion
forces were recorded with a 27G ½ inch needle independent
of the rheological properties of the product utilized. This is
plausible because at 27G the internal diameter was greatest
(when compared between the tested needles). It can be
hypothesized that the larger diameter might contribute to the
ability to conduct a positive pre-injection aspiration and that
lower extrusion forces might potentially increase the frequency
of positive pre-injection aspiration events.

K. Frank, T. L. Schenck, D. Gavril, et al
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CONCLUSION
Extrusion force is an important factor but seldom discussed
factor in increasing the safety and precision of injection
treatment in addition to comfort to the patient and injectors alike.
A low extrusion force during the injection procedure impacts
tactile feedback and increases the control of the injector. Filler
with higher G-prime and double prime will required needles
with larger diameter where the product passes through which
in this instance is the “internal diameter”. With this knowledge,
injectors should start thinking in terms of internal diameter
rather than simple G size of the needle utilized.
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ABSTRACT
Background: Basal cell carcinoma (BCC) is the most common malignancy worldwide. While most BCCs are treated surgically, advanced
BCCs are often treated with gene-targeted therapies. While there has been a lot of research in BCC from Caucasian patients, research
is lacking in patients with skin of color.
Objective: To identify potential variations in BCC gene mutations between Asian, Hispanic, and Caucasian patients.
Methods: A cohort study was performed from 2015 to 2017 with 23 patients treated for BCC at an urban academic hospital. Gene
mutations were assessed using a targeted mutation panel for 76 cancer-associated genes from formalin-fixed paraffin-embedded
(FFPE) samples.
Results: Groups studied comprised Asian (n=5), Hispanic (n=10), and Caucasian (n=8) patients. The Hispanic cohort had the highest
number of mutations per patient on average (3.4 versus 2.8 for both Caucasian and Asian cohorts). GATA3 mutations were more
prevalent in Hispanic patients (P=0.02, single factor ANOVA). ARID1A and PTEN mutations co-occurred in the Hispanic cohort (P<0.05).
The most common mutation in the Asian cohort was TP53 (2/5). The Caucasian cohort had the highest percent of UVB mutations
(68.4%).
Conclusions: This study shows potential differences in the prevalence of somatic gene mutations for BCC patients of different races
and ethnicities, which could inform the underlying pathogenesis, impact the efficacy of therapies in specific populations, and may also
help identify novel therapeutic targets.
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INTRODUCTION

B

asal cell carcinoma (BCC) is the most common
malignancy in the United States with approximately
4.3 million cases each year.1-3 Nonmelanoma skin
cancer, 80% of which are BCC, compose more malignancies
than all other cancers combined.1,2,4,5 BCC has good outcomes
when detected early, with a cure rate of up to 99% with Mohs
micrographic surgery (MMS) and a standard cure rate goal of
95% across all treatment modalities.6,7 Although the mortality
rate from BCC is relatively low at an estimated 0.12%, BCCs can
become locally invasive and destructive, resulting in significant
patient morbidity.8,9

While more prevalent in fair-skinned Caucasians, BCC is also
present in populations with skin of color. Despite the increasing
incidence of BCC in skin of color, these patients are often
underrepresented in clinical trials, with an average of less
than 10% of clinical trial participants being minorities.10 To our
knowledge, no published studies have evaluated differences in
specific somatic gene mutations in BCC for patients of different

races and ethnicities. This pilot study aims to analyze the
somatic gene mutations and how they might differ between
Caucasian, Asian, and Hispanic patients.

MATERIALS AND METHODS
The authors’ Institutional Review Board approved all human
studies. A cohort of 23 patients from an academic medical
institution was used for this study. Patients were divided by
race and ethnicity into three groups based on medical records:
Asian (n=5), Hispanic (n=10), and Caucasian (n=8). BCC tissue
was obtained from each patient, and formalin-fixed paraffin
embedded (FFPE) samples were created. A board-certified
pathologist evaluated hematoxylin and eosin-stained sections
of the samples to determine percent tumor content in areas
selected for extraction. Data was obtained using the Sentosa
SQ Oncology Panel (Vela Diagnostics, Fairfield, NJ), a next
generation sequencing based assay. Sentosa SQ Reporter
software (Vela Diagnostics) was used to perform secondary
analysis (variant calling, report generation), which filters to 5%
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FIGURE 1. Figure 1 illustrates methods for determining polymorphisms
in tumor only samples, which were adapted from Sukhai et al (2019).43

FIGURE 2. Figure 2 illustrates mutations observed in (A) Asian patients,
(B) Caucasian patients, and (C) Hispanic patients.
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TABLE 1.
Cohort Characteristics
Asian (n=5)

Hispanic (n=10)

Caucasian (n=8)

Total (n=23)

60.2

69*

61.4*

64.2*

Male

2 (40.0)

3 (30.0)

5 (62.5)*

10 (45.5)*

Female

3 (60.0)

7 (70.0)

2 (25.0)

12 (54.5)*

Mean Age
Sex, No. (%)

*

Location, No. (%)
Ear

0 (0)

2 (20.0)

0 (0)

2 (8.7)

Scalp

1 (20.0)

3 (30.0)

0 (0)

4 (17.4)

Temple

0 (0)

1 (10.0)

1 (12.5)

2 (8.7)

Nose

2 (40.0)

2 (20.0)

2 (25.0)

6 (26.1)

Forehead

0 (0)

0 (0)

3 (37.5)

3 (13.0)

Neck

0 (0)

0 (0)

1 (12.5)

1 (4.3)

Periauricular

0 (0)

1 (10.0)

0 (0)

1 (4.3)

Forearm

1 (20.0)

0 (0)

1 (12.5)

2 (8.7)

Cheek

1 (20.0)

0 (0)

0 (0)

1 (4.3)

0 (0)

1 (10.0)

1 (12.5)

2 (8.7)

Stage I

3 (60.0)

5 (50.0)

3 (37.5)

11 (47.8)

Stage II

2 (40.0)

2 (20.0)

1 (12.5)

5 (21.7)

Stage III

0 (0)

0 (0)

1 (12.5)

1 (4.3)

Stage IV

0 (0)

0 (0)

0 (0)

Unknown

0 (0)

3 (37.5)

6 (26.1)

Unknown
Stage, No. (%)

Immunosuppression, No. (%)

0 (0)
Do Not Copy
3 (30.0)
Penalties Apply

Yes

2 (40.0)

0 (0)

1 (12.5)

3 (13.0)

No

1 (20.0)

6 (60.0)

3 (37.5)

10 (43.5)

Unknown

2 (40.0)

4 (40.0)

4 (50.0)

10 (43.5)

*Data not available for all patients. Averages and percentages adjusted for remaining patients.

the most common mutation was TP53 (40% of patients, 2/5).
From the 76 genes tested in our targeted panel, there were an
average of 2.8 mutations per patient in the Asian cohort. Most
mutations were missense (64.3%, 9/14), followed by silent
(21.4%, 3/14) and frameshift deletions (14.2%, 2/14). Mutations
in this cohort that were categorized as pathogenic are detailed
(Table 2).

FIGURE 3. Figure 3 illustrates the proportion of UVB mutations in
Asian, Caucasian, and Hispanic cohorts. There was no significant
difference
Figure 3 in the proportion of UVB mutations between groups (single
factor ANOVA, P>0.05).
Proportion of UVB Mutations by Race

0.8
0.7
0.6

In Hispanic patients, the most common mutation was GATA3
(40% of patients, 4/10), followed by TP53, FGFR2, EGFR, STK11,
PTEN, PIK3CA, ERBB4, and ARID1A (all in 30% of patients, 3/10).
From the 76 genes tested in our targeted panel, there were
an average of 3.4 mutations per patient. Frameshift insertions
mutations were the most common (47.1%, 16/34), followed by
missense mutations (32.4%, 11/34), silent mutations (11.8%,
4/34), in-frame deletions (5.9%, 2/34), and frameshift deletions
(2.9%, 1/34). Mutations in this cohort that were categorized as

0.5
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Gene

CDS

AA Change

Mutation Type

Mutant Allele Frequency

MLH1

c.1151T>A

p.V384D

Missense

0.651

KMT2C

c.5053G>T

p.A1685S

Missense

0.088

ERBB4

c.2513G>A

p.R838Q

Missense

0.119

TP53

c.530C>T

p.P177L

Missense

0.131

TP53

c.380C>T

p.S127F

Missense

0.410

ERBB4

c.3110C>T

p.S1037F

Missense

0.371

TABLE 2.
Pathogenic Mutations
Group
Asian

Hispanic
TP53

c.856G>A

p.E286K

Missense

0.423

TP53

c.839G>A

p.R280K

Missense

0.428

STK11

c.816C>T

p.Y272Y

Silent

0.524

KRAS

c.182A>G

p.Q61R

Missense

0.288

TP53

c.722C>T

p.S241F

Missense

0.372

TP53

c.530C>T

p.P177L

Missense

0.258

PTEN

c.834C>G

p.F278L

Missense

0.246

TP53

c.529C>T

p.P177S

Missense

0.372

TP53

c.530C>T

p.P177L

Missense

0.333

AKT3

c.496C>T

p.R166

Nonsense

0.183

KDR

c.908G>A

p.G303E

Missense

0.179

c.559G>A

p.G187S

Missense

0.261

Missense

0.337

Caucasian

TP53
SMO
NOTCH1
APC

*

Do Not Copy
p.W535L
Penalties p.D352N
Apply
c.1054G>A
c.1604G>T

Missense

0.253

c.3949G>C

p.E1317Q

Missense

0.466

TP53

c.844C>T

p.R282W

Missense

0.078

PIK3CA

c.344G>C

p.R115P

Missense

0.158

TP53

c.722C>T

p.S241F

Missense

0.127

pathogenic in COSMIC are detailed (Table 2). ARID1A and PTEN
mutations co-occurred in two samples, which was statistically
significant (P<0.05).
In Caucasian patients, the most common mutation was in TP53
(37.5% of patients, 3/8), followed by KDR (25.0% of patients,
2/8). From the 76 genes tested in our targeted panel, there were
an average of 2.8 mutations per patient. Missense mutations
composed most mutations (68.2%, 15/22), followed by silent
mutations (13.6%, 3/22), nonsense mutations (9.1%, 2/22),
and both in-frame insertions and frameshift deletions (both
4.5%, 1/22). Mutations in this cohort that were categorized as
pathogenic in COSMIC are detailed (Table 2).
Mutational signatures were analyzed and categorized as UVB
signature mutations or other. The Caucasian cohort had 68.4%
UVB-associated mutations, while the Hispanic cohort had
53.3% UVB-associated mutations and the Asian cohort had

50.0% UVB-associated mutations (Figure 3). These differences
were not statistically significant between groups (P>0.05, single
factor ANOVA).

DISCUSSION AND CONCLUSIONS
In this study, we present novel data from next-generation
targeted sequencing performed on BCCs from Asian, Hispanic,
and Caucasian patients. To the best of our knowledge, this is
the first study to evaluate mutational differences in BCC from
patients of different races and ethnicities.
BCC incidence is rising in patients of Asian descent with little
information on genes implicated. TP53 mutations, which are
known to be UV-induced, were present in 40% (2/5) of Asian
patients in our cohort. SMO mutations are very common in BCC
(10–20% of cases).17,18 A silent variant of uncertain significance
in SMO (c.582A>G) was detected in the Asian cohort. As this
variant was not categorized in COSMIC, further investigation
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may be useful. A pathogenic mutation was detected in MLH1,
which is a member of the DNA mismatch repair (MMR) family
of genes and classically associated with Lynch Syndrome when
a germline mutation is present. In a study of a single family,
BCCs were associated with Lynch Syndrome.19 Mutations in the
MMR complex promote microsatellite instability (MSI), which
is characterized by an enhanced susceptibility to mutations.20
A review of the literature suggests that while MMR proteins
do not protect cells from UV radiation, they play a key role in
apoptosis and protection from tumorigenesis following UVinduced cytotoxicity.21
Although increased pigmentation in Asian patients is thought
to be protective for BCC, approximately 90% of BCCs in Asians
occur on sun-exposed areas, confirming that UV radiation is a
key driver of BCC pathogenesis in this population.22 Fifty percent
of mutations were UVB associated in BCCs from Asian patients
in our study. Overall, increasing awareness of sun protective
behaviors may be helpful in combating the increasing incidence
of BCC in Asian patients. A retrospective study of BCC in Asian
patients found that Asian patients had a longer time to treatment
than Caucasian patients (50.6 months vs 22.2 months; P<0.07),
further highlighting the importance of increasing awareness
and knowledge of BCC in patients of color.23
While the prevalence of skin cancer is lower in Hispanic patients
than Caucasians, Hispanics are six times more likely to be
diagnosed with BCC than SCC, highlighting the importance
of studying BCC in this population.24 The Hispanic cohort had
several unique findings in our study, although the literature of
Hispanic BCC is very sparse. The proportion of GATA3 mutations
in the Hispanic cohort was increased relative to the Asian and
Caucasian cohorts (single factor ANOVA, P=0.02). Three out
of 4 GATA mutations in the Hispanic cohort were frameshift
insertions and 1 out of 4 was silent. GATA3 is a member of the
GATA family of zinc fingers involved in lineage specification and
differentiation in T cells, mammary epithelia, and skin.25 In head
and neck squamous cell carcinoma, increased expression of
GATA3 has been shown to be a predictor for increased risk of
metastasis, invasion, and high tumor grade in clinical samples.26
While the literature regarding GATA3 somatic mutations in
BCC is scant, a GWAS in an Icelandic population (which was
predominately Caucasian) revealed GATA3 rs73635312 as
susceptibility locus in BCC.27 Due to these characteristics, further
exploration of GATA3 in BCC may help develop preclinical
studies for future treatments for advanced BCC, particularly in
Hispanic patients.

M. Lobl, B. Hass, D. Clarey, et al

estimated to occur in 20% of all human tumors.28 PTEN creates
the PTEN enzyme, which blocks PI3K signaling and thus inhibits
cellular growth and proliferation.29 PTEN downregulation
impairs global genomic nucleotide excision repair (GG-NER)
following UVB-induced DNA lesions. Mutations in PTEN have
been detected in many human cancers, including but certainly
not limited to breast, brain, and prostate cancer.30 It has been
established in several studies that ARID1A mutations often cooccur with PTEN or PIK3CA mutations in human cancers, with
ARID1A acting as the tumor initiator and PTEN driving further
tumorigenesis.31 This is corroborated by a study in which 59.1%
of mice with ARID1A and PTEN double knockout developed
ovarian endometrioid or undifferentiated carcinoma. Mice with
a deletion in only ARID1A or PTEN did not develop ovarian
tumors.31 A whole-exome sequencing study by Sharpe et
al (2017) found a loss of PTEN in 2/11 patients that had BCCs
sequenced and suggested that PTEN may provide a selective
advantage to hedgehog pathway driven tumors.32 While skin
pigmentation is known to be protective from UV-induced DNA
damage, the possible role of PTEN in repairing UVB-induced
DNA lesions suggests that UV radiation does play an important
role and sun protection should still be emphasized.33
In addition to the aforementioned mutations, 20% of the
Hispanic cohort had known pathogenic mutations STK11
c.816C>T and ERBB4 c.3110C>T. STK11 germline mutations are
highly associated with Peutz-Jegher syndrome, which presents
with intestinal polyps and mucosal and skin hyperpigmentation.
STK11 mutation c.816C>T was found in non-small cell lung
cancer patients and not healthy controls; however, no literature
was available on this variant and skin cancer.34 ERBB4
mutations have been previously reported in BCC with matrical
differentiation.35
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In the Hispanic cohort, PTEN and ARID1A mutations co-occurred
with statistical significance (P<0.05). ARID1A is a component
component of the mSWI/SNF chromatin remodeling complex.
Mutations in various subunits of this complex, including ARID1A,
are among the most common mutations in all cancers and are

No SMO mutations were detected in the Hispanic cohort. This
should be further investigated in larger cohorts as the presence
of SMO mutations affects tumor susceptibility to BCC therapies
vismodegib and sonedegib.36,37 Most mutations in the Hispanic
cohort were frameshift, which is in contrast to the Caucasian
and Asian cohorts in which most alterations were missense
mutations. There is minimal evidence regarding the clinical
implications of this, although several emerging studies suggest
that frameshift mutations are more immunogenic and may
predict response to immunotherapies.38,39 The Hispanic cohort
had 3.4 mutations per tumor on average, which was higher than
in Caucasians (2.8) and Asians (2.8). However, the coverage by
our panel does not reach the threshold required to estimate the
tumor mutational burden. Future studies comparing the BCC
tumor mutational burden between races utilizing whole-exome
sequencing and thus higher coverage would be interesting.
BCC in Caucasians has been studied extensively. As expected,
50% (4/8) of patients harbored a TP53 mutation and 25% (2/8)
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of patients harbored a KDR mutation, which are two of the most
common alterations observed in BCC.40 Pathogenic mutation
SMO c.1604G>T was also detected, which has been previously
documented in BCC.41 While the study was not powered to
detect statistical significance between groups, it does appear
that the Caucasian cohort had more UVB mutations than the
other groups. A whole-exome sequencing study performed by
Jayaraman et al. (2014) found 75.7% of mutations in BCC to be
UV-associated, which is most similar to the proportion reported
in our Caucasian cohort.42 The relatively high percent of UVB
mutations in all cohorts confirms UV-induced DNA damage as
the etiology of BCC in all races studied.
Overall, our study is the first to compare somatic mutational
prevalence in BCCs of patients with skin of color using
targeted gene sequencing. Though this study found significant
differences in gene mutations between the three cohorts
studied, several limitations prevent the making of conclusive
claims. The small sample size of 23 patients is not large enough
to be generalizable to the entire population of BCC patients.
A hotspot mutation panel for genetic sequencing gives insight
into mutations present in BCC that occur in cancer-associated
genes with a higher sensitivity than whole-exome or wholegenome sequencing. However, it does not detect all mutations
that could have relevance to BCC. Overall, our study is the first
to compare somatic mutations in BCCs of patients with skin of
color using targeted gene sequencing.
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PRESCRIBED BIOLOGIC IN

NEW AND SWITCHING

PLAQUE PSORIASIS PATIENTS

As of 7/2020. New patients defined as bio-naïve; switch patients defined as bioexperienced switching biologics. Source: Integrated Symphony Health (PatientSource)
and IQVIA (NSP) through proprietary method on diagnosis classification.1

An IL-23 inhibitor for adults with moderate to severe plaque
psoriasis who are candidates for systemic therapy or phototherapy2

NOTHING IS
EVE
EVERYTHING
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Nothing less than the opportunity
for durable skin clearance.2
For your patients, that’s everything.

DURABLE

RAPID

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

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

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

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

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

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

PASI 90 at Week 16
ULTIMMA-1

sPGA 0/1 at Week 16

PASI 100 at Week 16

ULTIMMA-2

ULTIMMA-1

75%

88%
(267/304)

(246/294)

84%

36%

51%

2%

8%

5%

0%

2%

75%

PLACEBO SKYRIZI

SECONDARY ENDPOINT (P<0.001)

(229/304)

(220/294)

5%

(5/102)

(8/102)

(2 /98)

ULTIMMA-2

ULTIMMA-1

ULTIMMA-2

(109/304)

(0/102)

(5/98)

(149/294)

(2 /98)

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

CONSISTENT PASI 90/100 RATES OVER 3+ YEARS IN OPEN-LABEL EXTENSION5
INTEGRATED RESULTS FROM ULTIMMA-1 AND 2—ALL DATA ARE AS OBSERVED
Participants received treatment at Week 0, Week 4, and every 12 weeks thereafter
Patients who achieved PASI 90 and PASI 100 (%)

SKYRIZI (150 mg) PASI 90

SKYRIZI (150 mg) PASI 100

100
80
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60
40
20
0

STUDY WEEK

(n=525)

4

16

28

40

52
(n=524)

Double-Blind RCT

64

76

88

100

Open-Label Extension

RCT=Randomized Controlled Trial.

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

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

AT WEEK 172

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

In an observed analysis, among patients who
achieved PASI 90 and PASI 100 at Week 52
and had available data at Week 172 in the
open-label extension, level of response was
maintained at Week 172 by 95% (n=383/402)
and 83% (n=238/288), respectively.5

PASI 90

91

%

KEY VARIABLES (AS MEASURED
EVERY 12 WEEKS) OF OLE
sPGA 0/1, sPGA 0, PASI 75, PASI 90, and PASI 100

(n=421/465)
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%
PASI 100

66

(n=307/465)
STUDY WEEK

112

124

136

148

160

172

Open-Label Extension

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

OLE LIMITATIONS: In an open-label extension,
there is potential for enrichment of the long-term
data in the remaining patient populations since
patients who are unable to tolerate or do not
respond to the drug often drop out.
STUDY DESIGN: The data presented here are a
sub-analysis of LIMMitless (OLE) and include
only patients from ultIMMa-1 and 2 who were
originally randomized to SKYRIZI, completed
the RCT, and enrolled in the OLE. LIMMitless is
an open-label extension for which patients who
completed either ultIMMa trial, IMMhance, or
IMMvent were eligible to participate. 6

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

Please see the Brief Summary of the Full Prescribing Information on the following page.
References: 1. Data on file, AbbVie Inc. In-play patient share. 2020. 2. SKYRIZI [package insert]. North Chicago, IL: AbbVie Inc.
3. Gordon KB, Strober B, Lebwohl M, et al. Efficacy and safety of risankizumab in moderate-to-severe plaque psoriasis
(UltIMMa-1 and UltIMMa-2): results from two double-blind, randomised, placebo-controlled and ustekinumab-controlled
phase 3 trials. Lancet. 2018;392(10148):650-661. 4. Lebwohl M, Bachelez H, Valdecantos WC, Wu T, et al. Efficacy and safety of
risankizumab in moderate-to-severe plaque psoriasis: an integrated analysis of UltIMMa-1 and UltIMMa-2. Poster presented
at: American Academy of Dermatology Annual Meeting; March 1-5, 2019; Washington, DC. 5. Leonardi C, Lebwohl M, Bachelez
H, et al. Maintenance of response through 172 weeks of long-term continuous risankizumab treatment: An analysis of patients
from UltIMMa-1 and UltIMMa-2. Presented at: Virtual Winter Clinical Dermatology Conference; January 15-20, 2021. 6. Leonardi
C, Bachelez H, Wu JJ, et al. Long-term safety of risankizumab in patients with moderate to severe psoriasis: analysis of pooled
clinical trial data. Presented at: American Academy of Dermatology Annual Meeting: March 1-5, 2019; Washington, DC.
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SKYRIZI® (sky-RIZZ-ee) (risankizumab-rzaa) injection, for subcutaneous use
INDICATIONS AND USAGE
SKYRIZI® is indicated for the treatment of moderate-to-severe plaque
psoriasis in adults who are candidates for systemic therapy or phototherapy.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infections
SKYRIZI may increase the risk of infections. In clinical studies, infections
occurred in 22.1% of the SKYRIZI group compared to 14.7% of the placebo
group through 16 weeks of treatment. Upper respiratory tract infections and
tinea infections occurred more frequently in the SKYRIZI group than in the
placebo group. Subjects with known chronic or acute infections were not
enrolled in clinical studies [see Adverse Reactions].
The rate of serious infections for the SKYRIZI group and the placebo group
was ≤ 0.4%. Treatment with SKYRIZI should not be initiated in patients with
any clinically important active infection until the infection resolves or is
adequately treated.
In patients with a chronic infection or a history of recurrent infection,
consider the risks and benefits prior to prescribing SKYRIZI. Instruct patients
to seek medical advice if signs or symptoms of clinically important infection
occur. If a patient develops such an infection or is not responding to
standard therapy, monitor the patient closely and do not administer SKYRIZI
until the infection resolves.
Pre-treatment Evaluation for Tuberculosis
Evaluate patients for tuberculosis (TB) infection prior to initiating treatment
with SKYRIZI. Across the Phase 3 psoriasis clinical studies, of the
72 subjects with latent TB who were concurrently treated with SKYRIZI and
appropriate TB prophylaxis during the studies, none developed active TB
during the mean follow-up of 61 weeks on SKYRIZI. Two subjects taking
isoniazid for treatment of latent TB discontinued treatment due to liver
injury. Of the 31 subjects from the IMMHANCE study with latent TB who did
not receive prophylaxis during the study, none developed active TB during
the mean follow-up of 55 weeks on SKYRIZI. Consider anti-TB therapy prior
to initiating SKYRIZI in patients with a past history of latent or active TB
in whom an adequate course of treatment cannot be confirmed. Monitor
patients for signs and symptoms of active TB during and after SKYRIZI
treatment. Do not administer SKYRIZI to patients with active TB.
Immunizations
Prior to initiating therapy with SKYRIZI, consider completion of all age
appropriate immunizations according to current immunization guidelines.
Avoid use of live vaccines in patients treated with SKYRIZI. No data are
available on the response to live or inactive vaccines.
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other
sections of labeling:
• Infections [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse drug reaction rates observed in the clinical trials of a drug cannot
be directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
A total of 2234 subjects were treated with SKYRIZI in clinical development
studies in plaque psoriasis. Of these, 1208 subjects with psoriasis were
exposed to SKYRIZI for at least one year.
Data from placebo- and active-controlled studies were pooled to evaluate
the safety of SKYRIZI for up to 16 weeks. In total, 1306 subjects were
evaluated in the SKYRIZI 150 mg group.
Table 1 summarizes the adverse drug reactions that occurred at a rate of at
least 1% and at a higher rate in the SKYRIZI group than the placebo group
during the 16-week controlled period of pooled clinical studies.
Table 1. Adverse Drug Reactions Occurring in ≥ 1% of Subjects on
SKYRIZI through Week 16
Adverse Drug Reactions
Upper respiratory infectionsa

SKYRIZI
N = 1306
n (%)

Placebo
N = 300
n (%)

170 (13.0)

29 (9.7)

Headacheb

46 (3.5)

6 (2.0)

Fatiguec

33 (2.5)

3 (1.0)

Injection site reactionsd

19 (1.5)

3 (1.0)

Tinea infectionse

15 (1.1)

1 (0.3)

a

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

Safety through Week 52
Through Week 52, no new adverse reactions were identified and the rates
of the adverse reactions were similar to those observed during the first 16
weeks of treatment. During this period, serious infections that led to study
discontinuation included pneumonia.
Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity.
The detection of antibody formation is highly dependent on the sensitivity
and specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced
by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies
described below with the incidence of antibodies in other studies or to other
products, including other risankizumab products, may be misleading.
By Week 52, approximately 24% (263/1079) of subjects treated with
SKYRIZI at the recommended dose developed antibodies to risankizumabrzaa. Of the subjects who developed antibodies to risankizumab-rzaa,
approximately 57% (14% of all subjects treated with SKYRIZI) had antibodies
that were classified as neutralizing. Higher antibody titers in approximately
1% of subjects treated with SKYRIZI were associated with lower
risankizumab-rzaa concentrations and reduced clinical response.
DRUG INTERACTIONS
Live Vaccinations
Avoid use of live vaccines in patients treated with SKYRIZI [see Warnings
and Precautions].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Limited available data with SKYRIZI use in pregnant women are insufficient
to evaluate a drug associated risk of major birth defects, miscarriage,
or adverse maternal or fetal outcome. Human IgG is known to cross the
placental barrier; therefore, SKYRIZI may be transmitted from the mother to
the developing fetus.
In an enhanced pre- and post-natal developmental toxicity study, pregnant
cynomolgus monkeys were administered subcutaneous doses of 5 and
50 mg/kg risankizumab-rzaa once weekly during the period of
organogenesis up to parturition. At the 50 mg/kg dose [20 times the
maximum recommended human dose (MRHD); 2.5 mg/kg based on
administration of a 150 mg dose to a 60 kg individual], increased
fetal/infant loss was noted in pregnant monkeys (see Data). No
risankizumab-rzaa-related effects on functional or immunological
development were observed in infant monkeys from birth through 6 months
of age. The clinical significance of these findings for humans is unknown.
All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. The estimated background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general
population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to
20%, respectively.
Data
Animal Data
An enhanced pre- and post-natal developmental toxicity study was
conducted in cynomolgus monkeys. Pregnant cynomolgus monkeys were
administered weekly subcutaneous doses of risankizumab-rzaa of 5 or
50 mg/kg from gestation day 20 to parturition and the cynomolgus monkeys
(mother and infants) were monitored for 6 months after delivery. No
maternal toxicity was noted in this study. There were no treatment-related
effects on growth and development, malformations, developmental
immunotoxicology or neurobehavioral development. However, a dosedependent increase in fetal/infant loss was noted in the risankizumabrzaa-treated groups (32% and 43% in the 5 mg/kg and 50 mg/kg groups,
respectively) compared to the vehicle control group (19%). The increased
fetal/infant loss in the 50 mg/kg group was considered to be related to
risankizumab-rzaa treatment. The no observed adverse effect level (NOAEL)
for maternal toxicity was identified as 50 mg/kg (20 times the MRHD,
based on mg/kg comparison) and the NOAEL for developmental toxicity was
identified as 5 mg/kg (2 times the MRHD, based on mg/kg comparison).
In the infants, mean serum concentrations increased in a dose-dependent
manner and were approximately 17-86% of the respective maternal
concentrations. Following delivery, most adult female cynomolgus monkeys
and all infants from the risankizumab-rzaa-treated groups had measurable
serum concentrations of risankizumab-rzaa up to 91 days postpartum.
Serum concentrations were below detectable levels at 180 days postpartum.
Lactation
Risk Summary
There are no data on the presence of risankizumab-rzaa in human milk, the
effects on the breastfed infant, or the effects on milk production. Maternal
IgG is known to be present in human milk. The developmental and health
benefits of breastfeeding should be considered along with the mother’s
clinical need for SKYRIZI and any potential adverse effects on the breastfed
infant from SKYRIZI or from the underlying maternal condition.
Pediatric Use
The safety and efficacy of SKYRIZI in pediatric patients less than 18 years of
age have not yet been established.
Geriatric Use
Of the 2234 subjects with plaque psoriasis exposed to SKYRIZI, 243 subjects
were 65 years or older and 24 subjects were 75 years or older. No overall
differences in risankizumab-rzaa exposure, safety or effectiveness were
observed between older and younger subjects who received SKYRIZI.
However, the number of subjects aged 65 years and older was not sufficient
to determine whether they respond differently from younger subjects.
OVERDOSAGE
In the event of overdosage, monitor the patient for any signs or symptoms
of adverse reactions and administer appropriate symptomatic treatment
immediately.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity and mutagenicity studies have not been conducted with
SKYRIZI.
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PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR FULL
PRESCRIBING INFORMATION
No effects on male fertility parameters were observed in sexually mature
male cynomolgus monkeys subcutaneously treated with 50 mg/kg
risankizumab-rzaa (at 20 times the clinical exposure at the MRHD, based on
mg/kg comparison) once weekly for 26 weeks.
PATIENT COUNSELING INFORMATION
Advise the patient and/or caregiver to read the FDA-approved patient
labeling (Medication Guide and Instructions for Use) before starting SKYRIZI
therapy and to reread the Medication Guide each time the prescription is
renewed. Advise patients of the potential benefits and risks of SKYRIZI.
Infections
Inform patients that SKYRIZI may lower the ability of their immune system
to fight infections. Instruct patients of the importance of communicating
any history of infections to the healthcare provider and contacting their
healthcare provider if they develop any symptoms of an infection [see
Warnings and Precautions].
Administration Instruction
Instruct patients or caregivers to perform the first self-injected dose under
the supervision and guidance of a qualified healthcare professional for
training in preparation and administration of SKYRIZI, including choosing
anatomical sites for administration, and proper subcutaneous injection
technique.
Instruct patients or caregivers to administer two 75 mg single-dose syringes
to achieve the 150 mg dose of SKYRIZI.
Instruct patients or caregivers in the technique of needle and syringe
disposal.
Manufactured by:
AbbVie Inc.
North Chicago, IL 60064, USA
US License Number 1889
SKYRIZI® is a registered trademark of AbbVie Biotechnology Ltd.
© 2019-2020 AbbVie Inc.
Ref: 20063596-R1 Revised March, 2020
LAB-3552 MASTER
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ABSTRACT
Background: Port-wine stain (PWS) is a congenital vascular malformation affecting 0.3–0.5% of normal population. These characteristic
lesions arise due to the interplay of vascular, neural, and genetic factors. Treatment options include lasers, cosmetic tattooing,
electrotherapy, cryosurgery, derma-abrasion, and skin grafting; however, none of these treatment alternatives appears to be satisfactory
and is unable to provide consistent, satisfactory responses or even complete cures. Currently, laser is the treatment of choice, as it
is comparatively safe and more effective than other procedures. The most commonly used modality is pulsed dye laser (PDL). The
literature research includes peer-reviewed articles (clinical trials or scientific reviews). Studies were identified by searching electronic
databases (MEDLINE and PubMed) to January 2020 and reference lists of respective articles. Only articles published in English
language were included.
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INTRODUCTION

P

ort-wine stain (PWS), so named due to its characteristic
appearance of red wine spilled or splashed on the skin,
is also referred to as nevus flammeus. It is the most
prevalent type of congenital vascular malformations and
increases in size proportionally with age, does not involute and
persists for life. It is present in approximately 0.3%–0.5% of
infants as a result of the interplay of various etiological factors,
most commonly from abnormal morphogenesis characterized
by dilatation of dermal capillaries and post capillary venules.1
Vascular endothelial growth factor (VEGF)-A and its receptor
VEGF-R2 expressed in capillary malformation, so antiangiogenic
treatment blocking VEGF may prove to be useful and be a future
treatment option.2 Tyrosine kinase receptor expression along
with its ligand angiopoietin-1 expression is also increased
in lesional skin.3 Augmented hemoglobin content in the skin
produces a color change.4 Histologically, PWS shows dilated
vessels in the dermis without endothelial proliferation.5 The
diameter of the vessels varies from 2 to 500 µm.6 Only 17% of
PWS vessels show vasa nervorum in contrast to 75% in normal
skin.7 There may also be a neural role, usually a deficiency
of nerve innervation, that may be a cause of these abnormal
hypervascular skin lesions.8

The genetic role is evident by a somatic activating mutation in
the GNAQ gene (c. 548GA, pR183Q), which encodes a guanine
nucleotide-binding protein G-alpha-q subunit. This seems to
generate activation of extracellular signal-regulated kinase
(ERK), c-Jun N-terminal kinase and P70 ribosomal S6 kinase.9
In addition, mutations of RASA1 have been demonstrated that
are responsible for capillary and arteriovenous malformations
and limb enlargement.10 In hypertrophic PWS, hamartomatous
changes suggest a multilineage development field effects.11
PWS most commonly presents on the face and neck; however,
it can occur anywhere on the body. The condition is associated
with psychological stress and impaired quality of life.
Importantly, PWS adjacent to eyelids is associated with earlyonset glaucoma. Ophthalmic distribution (V1 dermatome) may
be an indicator for Sturge-Weber syndrome, particularly if
bilateral.12
PWS should be treated at early infancy.4 Previously, treatment
options were cosmetic, radiation, skin grafting, dermabrasion,
cryosurgery, tattooing, and electrotherapy. However, the benefit
of these modalities is limited and none of these provided reliable
cosmetic results as laser.
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DLQI score of PWS patients mainly ranged from 2 to 5 scores
(52.29%) and from 6 to 10 scores (42.13%), thus indicating that
PWS has mild to moderate impacts upon the quality of life in
the patients.13
Cosmetic Camouflage
Cosmetic camouflage has been shown to improve the quality of
life significantly. It improves patient's self-esteem and creates a
sense of personal well-being. There are 3 basic approaches to
cosmetic camouflage.
1.
2.
3.

Concealing: Concealers are often thicker and more opaque
than regular foundation makeup
Color correcting
Contouring: Contouring corrects the irregular facial surface
contours by creating dimension using light and shadow.
Dark colors make swellings or protrusions appear to
recede, while light colors make surface depressions appear
shallower.14

The affected areas can be covered using a special water-resistant
or opaque makeup. Makeup on the face has to be removed in
the night, while in other areas it can be left for 3 or 4 days.15
PWS can be concealed by tattooing with a skin-colored pigment,
but cosmetically acceptable results are difficult to achieve.9

R. Fölster-Holst, R. Shukla, M. Kassir, H.Galadari, et al

photothermolysis. It has ultra-short pulses of monochromatic
yellow light (585–600nm). These pulses are preferred and mainly
absorbed by oxyhemoglobin, which is red in color and presents
in the abnormally dilated superficial dermal blood vessels.
Flashlamp-pumped PDL can cause selective destruction and
rupture of superficial blood vessels.26
Even when using PDL, only 19–27% patients achieve ≥75%
clearance.27,28 In addition, recurrence or darkening in the treated
PWS frequently occurs.29,30
Most common immediate complications for PWS treated with
a PDL are pain, edema, and purpura lasting for 1–2 weeks.
PDL has to be repeated at intervals of 2 weeks to 3 months.
The safety of a 2-week interval is almost the same as 3-month
interval.31 However, the shorter interval is more effective in the
treatment of the lesion in early infancy.31 Flashlamp-pumped
PDL is a comparatively safe procedure. Other side effects
contain pigmentation alterations (hyperpigmentation, mostly
transient and rarely permanent) and (potentially permanent
hypopigmentation), crusting, and rarely, scarring.31 PDL therapy
on patients with IV, V, and VI skin types is associated with
potentially pigmentary complications. A few studies indicate a
good response if treatment starts before 1 year of age compared
to studies where treatments start later, while others show no
difference. From a psychosocial perspective, treatment starting
in infancy is most beneficial.31
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Topical Treatments
Emollients are used to prevent dryness over PWS and they are
effective if combined with other treatment options. In a previous
study, partial clearing of a capillary malformation was achieved
with photothermolysis and imiquimod and the authors stated
that combined selective photothermolysis and antiangiogenic
treatment might increase PWS treatment effectiveness.16

Lasers
At present, lasers offer a safe and effective option and have
become the treatment of choice. The basic mechanism of
photocoagulation is photothermolysis.17 Redarkening of PWS
is noticed in 11–50% of the patients after treatment with laser.18
Fifty to seventy percent of the patients were satisfied with
the outcome.18,19 Previously used laser therapies including
carbon dioxide laser, copper vapor laser, and argon laser, were
associated with significant complications including scarring
therefore they are no longer recommended.20 Newer modalities
with fewer complications and better outcomes are intense
pulsed light devices, alexandrite laser, and the long-pulse or
frequency-doubled Nd:YAG laser.21,22
Flashlamp-pumped pulsed-dye laser (PDL) surgery is currently
being regarded as the treatment of choice for capillary
malformations.23-25 PDL mechanism is based on selective

The occurrence of variable vessel diameters and depth
sometimes visible on naked eye and can be confirmed on
dermoscopy as well are the major factors responsible for variable
laser response. There is no single laser that can coagulate all
vessels of a PWS. However, the improvement differs between
the laser types. In particular, the incomplete photocoagulation
of smaller vessels (2 to 10 µm) is responsible for an incomplete
bleaching of PWS.32
The response rate depends on two major variables:
1. Anatomical location, in descending order from best to
worst– neck, face, hand, and arm.33
For facial capillary malformations– lateral part of the face,
forehead, temple, and central part of the face.33
2.

Size– smaller lesions will have a better outcome:
In a study by Sivarajan et al, it has been found that capillary
malformations with smaller vessels deep in the dermis
were the most difficult to treat with PDL.33 PWS can develop
grape-like growth of small blood vessels called vascular
blebs, they often bleed and may occasionally need to be
removed by surgical methods. For the past 12 years, there
has been a combination PDL/Nd YAG laser that treats thicker
and blebbed PWS.34
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Dual therapy with PDL and rapamycin (sirolimus) administration
is predicted to have a better quality of life, better cosmetic
effects, and few treatment side effects compared to PDL alone,
for patient with chronic PWS.35
Photodynamic Therapy
The mechanism of photodynamic therapy (PDT) is based on
photosensitizer, light, and oxygen to induce a photochemical
reaction that generates highly reactive singlet oxygen
molecules, causing cell death via apoptosis and necrosis.36 PDT
has already been in clinical use for various diseases and shown
to be a successful treatment option for benign and neoplastic
lesions and diseases.36,37 Studies evaluating PDT as a treatment
option for vascular lesions (eg, PWS) have reported promising
results.38,39
Talaporfin sodium is an intravenously administered
investigational photosensitizer drug. PDT with talaporfin sodium
has been used for treatment of PWS as well. Hematoporphyrin
monomethyl ether (HMME) is a new porphyrin-related
photosensitizer. Its product hemoporfin has been demonstrated
to elicit a stronger photodynamic effect, associated with lower
toxicity, and a shorter-term and less intense skin phototoxicity
than the most previously used photosensitizer, photofrin.40-42
Hemoporfin-mediated PDT uses 5mg/kg hemoporfin and 532
nm continuous-wave lasers with a fluence of 96–120 J/cm2 is
efficient and safe for older patients with PWS.40
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beta-blockers can be used for treatment of PWS either alone or
in combination with laser.48 However, all these interventions are
strictly experimental for the time being. Therefore, the need for
effective and safe modalities to treat PWS is still on and remains
unfulfilled.

CONCLUSION
PWS is a challenge for physicians as it cannot be cured easily
and there is great need for new treatment modalities. To date,
there is no definite treatment of choice; however, PDL is the
best treatment option available, but this modality provides an
excellent result in only 10–20% of patients. The laser can be
combined with anti-angiogenic treatments like rapamycin and
anti-VEGF antibodies. New biological treatments targeting VEGF
may have a future role; however, more studies are needed to
establish their efficacy. Methods targeting dilated capillaries
and limiting revascularization are likely to produce further
improvements. Advanced understanding of molecular genetics
and cellular changes may provide even a permanent cure in the
future.
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Site-Specific Pharmaco Laser Therapy (SSPLT)
SSPLT is a novel treatment modality in the developing stage
using the concept of nanotechnology in which laser therapy
is combined with thermosensitive drug delivery systems and
mainly contains prothrombotic and antifibrinolytic agents,
which are locally activated and released at the target sites only.
It can work as an adjuvant to PDL.43
Newer Diagnostic Methods
For more accurate assessments of PWS and to predict the
response of treatment, few new innovative methodologies such
as laser speckle imaging and photoacoustic imaging have been
developed, which more accurately evaluate the vessel density,
depth, diameter, and immediate result and outcome of laser
surgery and ongoing therapy.
Future Perspectives
Investigations are required to improve the outcome of laser
surgery in PWS treatment. One option may be topical rapamycin
(angiogenesis inhibitor), imiquimod, postoperatively, and
exogenous heat application.31,44,45 Intravenous photodynamic
therapy may also be an adjunctive option before laser surgery.46
Multiple cryogen spurts intermittently combined with multiple
laser pulse exposure provides better outcome when compared
to single cryogen spurt and single laser pulse.47 Adding topical
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ABSTRACT
Background: Dinoprostone (DNP), a prostaglandin E2 (PGE2) analogue, has been found to cause repigmenation in vitiliginous lesions.
Combined medical and surgical therapy might be more useful for successful treatment of vitiligo.
Objectives: In this study, we aimed to evaluate the efficacy and safety of dermabrasion followed by dinoprostone gel and to compare
it with tacrolimus ointment following the same procedure in the treatment of localized stable vitiligo.
Methods: 40 patients of stable vitiligo were enrolled which were divided in two groups of 20 patients each. In group 1, dermabrasion
followed by tacrolimus 0.1% ointment was done and in group 2, dermabrasion followed by dinoprostone gel was done.
Results: Group 1 patients showed slightly better response (P=0.039), whereas the side effect profile was better for group 2.
Conclusion: DNP and tacrolimus have immunomodulatory and melanocyte stimulating effect and are well tolerated when combined
with dermabrasion. Their effect on skin pigmentation could be enhanced by dermabrasion.
J Drugs Dermatol. 2021;20(5):519-522. doi:10.36849/JDD.5751

INTRODUCTION

V

MATERIALS AND METHODS

Do Not Institutional
Copy ethical committee approval was obtained prior to
start of the study. 40 patients with stable vitiligo were enrolled
Penaltiesfrom
Apply
the outpatient department of dermatology of a tertiary

itiligo is a disorder of skin color characterized by
defective melanocyte proliferation and melanosome
transfer with an unpredictable course. With a dearth of
therapeutic options, the present study assesses the use of novel
molecule dinoprostone (DNP), which is having a favorable
effect on the above mechanisms.

The conventional surgical management of stable vitiligo
include skin grafting, non-cultured epidermal cell suspension,
and hair follicle grafting. Dermabrasion is a commonly used
surgical modality for treating dermatological conditions like
acne scarring, striae, and is also a preliminary step in vitiligo
surgery. This minimally invasive method can be used as a
drug delivery method, hence, can be combined with several
topical medications like 5-flourouracil, latanoprost, tacrolimus,
pimecrolimus, and decapeptides. During the healing process,
the inflammatory reactions and re-epithelialization phase
stimulates the follicular and perilesional melanocytes.1
Tacrolimus is a few-decades-old molecule, having certified
efficacy for the disease.2 There is expression of various PG
receptors like PGE2 type 1 (EP1) and PGE2 type 3 (EP3) over
the melanocytes.3 DNP, a PGE2 analogue, was prescribed first
in 2002 for vitiligo, but since then, the molecule hibernated
for years to come.4 We conducted this study to compare the
efficacy and safety of dermabrasion followed by tacrolimus
ointment versus dermabrasion followed by dinoprostone gel in
localized stable vitiligo.

health care center from January 2018 to December 2019. They
were randomly divided into two groups using random number
tables – groups 1 and 2. Informed and written consent was
taken from each patient. Detailed history including the duration
of lesion and family history were recorded. In our study, we
considered vitiligo to be stable if it had not shown any increase
in the number or size of lesion for the last 1 year. This was in
concordance with the previous studies.5,6
Patients included were 15–45 years of age. Subjects having
generalized and unstable vitiligo, keloidal tendency, active local
infection, known hypersensitivity to the agents, and pregnant
and lactating women were excluded from the study.
A mechanical dermabrader unit of average speed of 1500 rpm
and diamond fraises were used for the procedure. The relevant
patch was cleaned with povidone iodine, anesthetized locally
with 2% lignocaine and 1:10000 adrenaline injection after
which the dermabrasion was done 4 times in each direction
horizontally, vertically, and diagonally.
Hemostasis was achieved and the dressing was done as follows:
In group 1, tacrolimus ointment (0.1%) was applied and in group
2, DNP (0.5g/3g) gel was applied and dressing was done. The
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TABLE 2.

Grades of Improvement by Change in Vasi Score
Grades of Improvement

Baseline Demographic Profile of Both the Groups

Reduction in VASI

0. No response

Group 1
N(%)

No reduction

1. Mild response

<25% reduction

2. Moderate response

25-50% reduction

3. Good response

51-75%reduction

4. Very good response

Sex
Age

>75% reduction

dressing was changed after 24 hours and then every 3rd day for 1
week. The patients were advised to apply the respective agents
twice daily for 24 weeks. Oral antibiotic and pain killers were
given for 5–7 days post operatively.
Follow up was done both objectively by Vitiligo Area Severity
Index (VASI) and photographically every 4 weeks up to 24 weeks
for the appearance of repigmentation. Any adverse effects
during the study period were recorded. Grades of improvement
were calculated on the basis of change in VASI score, as shown
in Table 1. Subject’s characteristics at baseline were summarized
using descriptive statistics. Further results were assessed
statistically using Fisher’s Exact test. P≤0.05 was considered for
statistical significance.

RESULTS

P -Value
1.000

Male

10(50)

9(45)

Female

10(50)

11(55)

Mean

31.9

33.15

Range

20-43

20-44

Trunk

Trunk

1.000

Segmental

4(20)

5(25)

1.000

Non-Segmental

16(80)

15(75)

Exposed

10(50)

10(50)

Non-exposed

10(50)

10(50)

Present

2(10)

3(15)

Absent

18(90)

17(85)

Mean

11.33 cm2

12.45cm2

Most
common
site
Type of
vitiligo

Group 2
N(%)

1.000

1.000

Site

Family
history
Size of
the area
treated

1.000

1.000

3 shows distribution of patients according to grades of
Do Not Table
Copy
improvement over the study period of 24 weeks. Up to 20 weeks
Penaltiesthere
Apply
was no statically significant difference between both the

The baseline dermographic profile is summarized in Table 2,
characteristics of which both the groups were comparable. The
epidemiological findings in our study corresponded with the
findings of other studies.7,8,9,10 The mean age in group 1 and 2
was 31.9 years and 33.15 years respectively. Repigmentation
started 2.5 to 4 weeks post operatively in maximum patients in
both the groups.

groups. Figure 1 shows trends of change of VASI in both the
groups. At 24 weeks in group 1, 5 patients showed grade 4
response, 6 patients showed grade 3 response, 7 patients had

TABLE 3.
Comparison of Grades of Pigmentation Over Period of 24 Weeks
Week
Week 4
Week 8

Grade 0

Grade 1

Grade 2

Grade 3

Grade 4

N(%)

N(%)

N(%)

N(%)

N(%)

Group 1

18(90)

2(10)

0(0)

0(0)

0(0)

Group 2

19(95)

1(5)

0(0)

0(0)

0(0)

Group

Group 1

10(50)

9(45)

1(5)

0(0)

0(0)

Group 2

7(35)

11(55)

1(5)

1(5)

0(0)

Group 1

3(15)

10(50)

7(35)

0(0)

0(0)

Group 2

6(30)

6(30)

7(35)

1(5)

0(0)

Group 1

1(5)

8(40)

10(50)

1(5)

0(0)

Group 2

1(5)

10(50)

7(35)

2(10)

0(0)

Group 1

1(5)

3(15)

11(55)

4(20)

1(5)

Group 2

2(10)

6(30)

9(45)

3(15)

0(0)

Group 1

1(5)

1(5)

7(35)

6(30)

5(25)

Group 2

2(10)

5(25)

10(50)

3(15)

0(0)

P-value
1
0.075

0.429

Week 12

0.805

Week 16

0.717

Week 20

Week 24

0.039
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TABLE 4.

FIGURE 1. Trends of VASI in both the groups.

Adverse Effects Observed in Both the Groups During the Study
Period
Grade 1

Grade 2

N(%)

N(%)

Burning/Irritation/
Pruritus/Pain

4(20)

2(10)

0.661

Secondary infection

1(5)

1(5)

1.000

Depigmentation

1(5)

0(0)

1.000

Hyperpigmentation

2(10)

1(5)

0.661

Halo phenomenon

3(15)

2(10)

1.000

Adverse Effect

FIGURE 2. Vitiligo patient treated with dermabrasion followed by
tacrolimus ointment underneath eye at day 0.

P-value

grade 2 response, and 1 patient showed grade 1 response. At
the same time in group 2, no patient showed grade 4 response,
3 patients showed grade 3 response, 10 patients showed grade
2 response, and 5 patients showed grade 1 response. The
difference of pigmentation in both the groups was statistically
significant at 24 weeks (P=0.039). The response was more swift
over head and neck area in both the groups. No correlation of
repigmentation was found with age, sex or duration of stability
in our study. Figures 2 and 3 show repigmentation group
1 at baseline and 24 weeks. Figures 4 and 5 show successive
repigmentation in a patient of group 2 at baseline and 24 weeks,
ie, at the end of the study.

effects in our study were transitory. Table 4 shows
Do Not Side
Copy
distribution of adverse effects in both the groups, which
Penaltieswere
Apply
overall more common in group 1, but the difference

FIGURE 3. The figure shows same patient at week 24 showing grade 3
response.

was statistically insignificant. Burning, irritation, and pruritus
were the most common side effects in patients treated with
dermabrasion followed by tacrolimus.

DISCUSSION
FIGURE 4. The figure shows vitiligo patient treated with dermabrasion
followed by dinoprostone gel at day 0.

The PGs are a group of physiologically active lipid compounds
that have role in different biological processes like vasodilation,
angiogenesis, wound repair, smooth muscle contraction, and
so on. PGs like PGF2α analogues (Bimetaprost, Latanoprost,
Travoprost) and PGE2 analogues (DNP) are newer molecules
having effect on melanocyte keratinocyte homeostasis.11,12

FIGURE 5. The figure shows same patient at week 24 showing grade 3
response.

The recent trend in treatment of vitiligo is to combine
surgical modalities like microdermabrasion,13 microneedling,14
mechanical dermabrasion, laser assisted dermabrasion,15 and
even epidermal cell suspension,16 with topical agents such as
tacrolimus, pimecrolimus, decapeptides, 5-flourouracil, etc. The
drug delivery is enhanced by creation of microchannels by these
procedures, which leads to better drug penetration and response.
The average time for re-epithelization in our study was similar
in both the groups, ie, 1–2 weeks followed by perifollicular
pigmentation. According to Staricco, the process of healing
is completed by 8th day, after which the juvenile melanocytes
undergo hyperplasia and chemical hyperactivity.17 It has also
been proposed that the reason for faster repigmentation over the
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head and neck lesions is more number of residual melanocytes
and rich blood supply.18
In the study conducted by Xu et al, 30 patients of vitiligo
were treated with tacrolimus 0.1% ointment for 4 months or
more. Complete response was in 20% of patients, moderate
response in 20%, mild response in 23.3%, and minimal in
20% of the patients.19 Zeid et al compared topical tacrolimus
versus fractional C02 combination with tacrolimus and found
that the lesions treated with combination modality showed
improvement in 17 (22.36%) lesions, while lesions treated with
tacrolimus alone showed improvement in 13 (17.1%).20 At the
end of our study, in patients treated with dermabrasion followed
by tacrolimus, 5 patients showed very good response, 6 patients
showed good response, 7 patients had moderate response,
1 patient showed mild response, and 1 patient showed no
response. Tacrolimus is a calcineurin inhibitor with molecular
weight of 804 that exerts its biological activity after binding
to the cytosolic 12-kd macrophilin FK506 binding protein (FKBP). It acts in vitiligo by inhibiting calcineurin and decreasing
IL-2, thereby acting on autoimmune pathways operating in the
pathogenesis of vitiligo.21 It creates a favorable environment for
melanocyte growth by directly stimulating tyrosinase activity
and enhancing melanocyte migration.22
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DISCLOSURES
The authors declare no conflict of interest.

REFERENCES
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

DNP is a naturally acting prostaglandin that acts by different
mechanisms for inducing hyperpigmentation, which include
stimulating melanocyte dendrite formation through activation
of EP1 and EP3, increasing cAMP and stimulating tyrosinase
activity.4 While these effects are shared by PGE2 and PGF2α,
PGE2, in contrast with PGF2α, they also stimulate melanocyte
proliferation.23 Few studies regarding the use of novel molecule
DNP in vitiligo are available and that too for its topical use only.
No other study has combined it with dermabrasion. In a trial
conducted by Parsad et al, 27 patients were instructed to apply
DNP gel once daily at night for 6 months. Marked to complete
repigmentation was seen in 55.5% patients, 11% patients
showed moderate improvement, but the comparison group was
lacking in this study.12 At the end of our study, in patients treated
with dermabrasion followed by DNP, no patient showed very
good response, 3 patients showed good response, 10 patients
showed moderate response, 5 patients showed mild response,
and 2 patients showed no response.

Nair BKH. Vitiligo – a retrospect. Int J Dermatol.1978;17:755-7.
Travis LB, Weinberg JM, Silverberg NB. Succesful treatment of vitiligo with
0.1% tacrolimus ointment. Arch Dermatol. 2003;139(5):571-74
Scott G, Leopardi S, Printup S et al. Proteinase activated receptor-2 stimulates
prostaglandin production in keratinocytes:analysis of prostaglandin receptors
on human melanocytes and effects of PGE2 and PGF2 alpha on melanocyte
dendricity. J Invest Dermatol. 2004;122:1214-24
Prota G, Vincensi MR, Napolitano A, Selen G, Stjernschatz J. Latanoprost
stimulates eumelanogenesis in iridial melanocytes of cynomolgus monkeys.
Pigment Cell Res. 2000;13:147-50.
Attili VR, Attili SK. Lichenoid inflammation in vitiligo – a clinical and
histopathologic review of 210 cases. Int J Dermatol. 2008;47:663-9.
Falabella R, Arrunategui A, Barona MI, Alzate A. The minigrafting test for
vitiligo: Detection of stable lesions for melanocyte transplantation. J Am
Acad Dermatol. 1995;32:228-32.
Howitz J, Brodthagen H, Schwarts M, Thomsen K. Prevalence of vitiligo:
Epidemiological survey the Isle of Born-holm, Denmark. Arch Dermatol.
1977;113:47-52.
Astik B, Mehta A, Shah H. Clinical and sociodermographic study of vitiligo.
Indian J Dermatol Venereol Leprol. 2008:74(6):701.
Sehgal VN, Srivastava G. Vitiligo: Compendium of clinic-epidemiological
features. Indian J Dermatol Venereol Leporol. 2007;73:149-56.
Vora R, Patel BB, Chaudhary A, Mehta MJ, Pilani AP. A clinical study of vitiligo
in rural set up of Gujrat. Indian J Community Med. 2014;39:143-6.
Anbar TS, El-Ammawi TS, Barakat M, et al. Skin pigmentation after NB-UVB
and three analogues of prostaglandin F(2 alpha) in guinea pigs: a comparative
study. J Eur Acad Dermatol Venerol. 2010;24:29-31.
Parsad D, Pandhi R, Dogra S, Kumar B. Topical prostaglandin analogue
(PGE2) in vitiligo –a preliminary study. Int J Dermatol. 2002;41:942-45.
Farajzadeh S, Daraei Z, Esfandiarpour I, Hosseini Sh. The efficacy of
pimecrolimus 1% cream combined with microdermabrasion in the treatment
of non-segmental childhood vitiligo: a randomized placebo-controlled study.
Pediatr Dermatol. 2009;26:286-91.
Shashikiran AR, Gandhi S, Murugesh Sb, Kusagur M, Sugareddy. Efficacy of
topical 5% florouracil needling in vitligo. Indian J Dermatol Venereol Leprol.
2018;84:203-5.
Makki MS, Saudi W, Hasan H. C dermabrasion versus mechanical
dermabrasion in the treatment of stable vitiligo. J Egypt Womens Dermatol
Soc. 2019;16:179-83.
Shah AN, Marfatia RK, Saikia SS. A study of non cultured extracted hair
follicle outer root sheath cell suspension for transplantation in vitiligo. Int J
Trichol. 2016;8(2):67-72.
Staricco RG. Amelanotic melanocytes in the outer root sheath of the human
hair follicle. J Invest Dermatol. 1959;33:295-7.
Halder RM, Chappell JL.Vitiligo update. Semin Cutan Med Surg. 2009;28:86-92.
Xu AE, Zhang DM, Wei XD. Efficacy and safety of tacrolimus cream 0.1% in
the treatment of vitiligo. Int J Dermatol. 2009;48:86-90.
Abu Zeid OM, Omar N, El Sharkawy D. The efficacy of combining fractional
C02 laser and tacrolimus ointment in the treatment of vitiligo. J Egypt
Women Dermatol Soc. 2020;17:25-30.
Schreiber SL, Crabtree GR. The mechanism of action of cyclosporine A and
FK506. Immunol Today.1992;13:136-42.
Kang HY, Choi YM. FK506 increase pigmentation and migration of human
melanocytes. Br J Dermatol. 2006;155:1037-40.
Starner RJ, McClelland L, Abdel-Malek Z, Fricke A, Scott G. PGE2 is a UVRinducible autocrine factor for human melanocytes that stimulates tyrosinase
activation. Exp Dermatol. 2010;19(7):682-84.

Do Not Copy
Penalties Apply

Tacrolimus and DNP both cause melanocyte induction while
tacrolimus in addition has immunosuppressive effect, which
explains better response with tacrolimus post dermabrasion
(P=0.039). The adverse effects seen with dermabrasion followed
by tacrolimus were slightly more as compared to another group.

CONCLUSION
Dermabrasion followed by tacrolimus (0.1%) is more effective
than dermabrasion followed by DNP, with better tolerability
with DNP.
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ABSTRACT
Hyperhidrosis (HH) is defined as perspiration beyond the level required to maintain temperature regulation. HH affects nearly 4.8%
of the population in the United States. It can have a great impact on patient’s quality of life by disturbing daily activity, performance,
confidence, social interactions, and mental health. In the majority of patients with HH (93%), the etiology of excess sweating is
idiopathic, which classifies it as primary focal HH. Mild HH may be controlled with topical antiperspirants and lifestyle modifications.
Based on the location of involvement, iontophoresis and botulinum toxin may be considered if the patient does not respond to topical
therapies. Despite minimizing sweating, chronic use of systemic anticholinergics, in particular oxybutynin, may result in detrimental
adverse effects such as dementia. Local surgery, radiofrequency, microwave, and lasers are other potential modalities for HH.
Sympathectomy can be a last resort for the treatment of focal HH of the palmar, plantar, axillary, and craniofacial areas after failure
of less invasive therapeutic options. In this review, we conducted a comprehensive search in the PubMed electronic database to
summarize an algorithmic approach for the treatment of HH. This can help broaden options for managing this difficult disease.
J Drugs Dermatol. 2021;20(5):523-528. doi:10.36849/JDD.5774

INTRODUCTION

H

Do Not Copy
Apply
ofPenalties
excessive
words.
The search was limited to articles published in English

yperhidrosis (HH) is a disorder
perspiration that exceeds the level required for
physiological temperature regulation. Sweat is
produced by both eccrine and apocrine glands in the skin.
Eccrine sweat glands are responsible for the majority of sweat
production and thermal regulation, while apocrine glands are
mainly responsible for the odor produced when sweating.
HH is primarily due to eccrine gland hyperactivity. In 93% of
cases of HH, the etiology is unknown, which classifies it as
primary idiopathic HH. Secondary HH is caused by another
underlying condition or medication. Primary focal HH typically
involves the face, axillae, palms, and/or soles.1 Primary HH
affects approximately 4.8% of the population in the United
States.2 Excessive sweating may pose significant strain on an
individual’s daily activities. It may increase risk for cutaneous
infection, dermatitis, or disrupt social life, alter sense of
wellbeing, and harm emotional/mental health.3,4 Identified
treatment modalities for HH, which will be discussed in this
review, are topical and systemic treatments, iontophoresis,
botulinum toxin (BTX), radiofrequency microneedling,
microwave thermolysis, and surgical procedures.

MATERIALS AND METHODS
A literature search was performed in the PubMed electronic
database using “primary hyperhidrosis” and “treatment” as key

language journals from 2015 until June 2020. The details of
article selection and exclusion criteria are shown in Figure 1.
Outcome measures were study design, number of subjects,
length of treatment, treatment response, and adverse effects.

FIGURE 1. The flow diagram for article selection.
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RESULTS
Thirty-seven articles met the inclusion criteria and were included
in this review.
Topical and Systemic Medications
First-line therapy of primary focal HH consists of topical
antiperspirants consisting of aluminum chloride hexahydrate
or other aluminum salts, along with the implementation of
behavioral and lifestyle modifications. Aluminum reacts with
mucopolysaccharides, forming a transient solid precipitate that
blocks eccrine sweat glands. However, because sloughing of the
skin also removes the solid precipitate, topical antiperspirants
require frequent applications. Other topical agents include
anticholinergics and BTX. Oral anticholinergic agents like
glycopyrrolate and oxybutynin function by inhibiting the effects
of sympathetic postsynaptic muscarinic acetylcholine receptors.
Glycopyrrolate is the most commonly used anticholinergic for
HH. Because it is a quaternary amine, it is unlikely to cross
lipid membranes like the blood-brain barrier, limiting its central
nervous system adverse effects.5-7
A topical form of glycopyrronium tosylate has recently
become available with a good response in reducing sweat
production and improving quality of life in adults and children
with primary focal hyperhidrosis.5 Oxybutynin, on the other
hand, is a tertiary amine, which crosses lipid membranes,
and can be administered orally or topically.6,7 Cumulative
evidence supports the association between chronic use of oral
oxybutynin with sustained cognitive deficits and dementia.8,9
Other adverse effects of anticholinergics include dry mouth,
blurred vision, dry eyes, hyperthermia, orthostatic hypotension,
gastrointestinal discomfort, urinary retention, tachycardia,
drowsiness, dizziness, and confusion.10 However, the topical
form of oxybutynin produced side effects that were limited to
erythema and pruritus.6
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to the water to transmit a current. An anode is placed in the
water and repels hydrogen ions into eccrine ducts. It has been
hypothesized that this process leads to decreased sympathetic
nerve transmission, obstruction of sweat glands by ions, and
that hydrogen ions in the water contributing to eccrine gland
dysfunction.14 The water can be altered with the addition of
substances like glycopyrrolate, aluminum chloride, or BTX to
enhance the effect. Iontophoresis can also be performed on the
axilla and involves applying water-soaked foam pads inserted
with electrodes.15
Iontophoresis is usually performed for 2 to 5 times per week.15–19
The effects of iontophoresis can last from 2 to 14 weeks and
usually require maintenance treatments at 1- to 4-week
intervals.18 A treatment response of up to 80% has been reported
in patients treated with iontophoresis. Contraindications to
iontophoresis include pregnancy, metal implants, cardiac
conditions, epilepsy, and implanted electronic devices.10 Side
effects are generally temporary and include paresthesia, pain,
pruritus, mild electric pricking sensations, xerosis, erythema,
and vesicular dermatitis.20–25 Petroleum jelly over cutaneous
fissures reduces the discomfort of the procedure.
Botulinum Toxin
Botulinum toxin is a neurotoxin produced by the bacterium
Clostridium botulinum. It prevents exocytosis of acetylcholine
vesicles, disrupting cholinergic transmission. Among the various
targets of acetylcholine, eccrine sweat gland receptors are the
intended targets of BTX in patients with HH. Onabotulinum
toxin A is the approved neuromodulator for hyperhidrosis in the
USA. BTX injections are typically administered at the dermalsubcutaneous interface, and most patients with HH require 1
to 2 treatments per year. Using BTX, average sweat production
has been shown to decrease by 83.9% after 4 weeks and 78.1%
after 8 weeks. The duration of effect after treatment can range
between 4 and 12 months.26–28 A 52.9% decrease in palmar sweat
production was observed in laser-assisted topical BTX at 3
months follow-up in one study.29 Another study combined both
fractional ablative laser therapy with impact ultrasound to assist
BTX delivery and demonstrated an improvement in sweating at
2 months follow-up.29,30

Do Not Copy
Penalties Apply

In addition to glycopyrronium tosylate and oxybutynin, other
topical agents include botulinum toxin A formulated as a cream
and umeclidinium, a muscarinic antagonist. Both agents have
shown promising results over 1 to 2 weeks. One study reported
that topical botulinum toxin did not result in any adverse
events.11 Topical umeclidinium, however, led to application
site pain and pruritus, as well as headaches.12 Last, reduction
in axillary hyperhidrosis was also reported in a recent clinical
trial involving the use of topical sofpironium bromide, a rapidly
metabolized anticholinergic drug.13
Iontophoresis
Iontophoresis is considered the first-line treatment for palmar
and plantar HH in those intolerant to antiperspirants. The
mechanism involves placing the affected area in tap water and
passing an electrical current through intact skin. Deionized
water is ineffective and requires addition of sodium bicarbonate

Contraindications to BTX include peripheral motor neuropathy
or neuromuscular junction diseases, pregnancy, lactation,
allergy to injection components, and medications, like
aminoglycosides, penicillamines, cholinesterase inhibitors,
quinine, and calcium channel antagonists.10 Adverse events
included pain at injection site, muscle weakness, compensatory
sweating, skin dryness, bruising, warmth, and tenderness.29,31
Radiofrequency Microneedling
Radiofrequency can be applied to affected areas via
microneedling to selectively target eccrine sweat glands at
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TABLE 1.

FIGURE 2. Starch iodine test. A blue-black precipitate forms between
starch and iodine in the presence of water.

Hyperhidrosis Disease Severity Scale
Score

V. Liu, M. Farshchian, G.A. Potts

Patient’s response

1

My sweating is never noticeable and never interferes
with my daily activities

2

My sweating is tolerable but sometimes interferes with
my daily activities

3

My sweating is barely tolerable and frequently interferes
with my daily activities

4

My sweating is intolerable and always interferes with my
daily activities

a predetermined depth in the dermis while protecting the
epidermis from thermal damage.14 Cryogen sprays and cooling
plates can also be used to cool the epidermis to limit excessive
trauma. Radiofrequency produces heat in the tissue, which
destroys eccrine sweat glands. Ideally, the dermis should be
heated to 65–70 degrees Celsius, while the epidermis should not
exceed 45 degrees Celsius.
Microneedling is usually performed at 3- to 6-week intervals
with multiple treatments per week. 1 MHz of radiofrequency
is typically used. The number of needles can range from a 5x5
pattern to a 7x7 pattern occupying an area of approximately 1
cm2. Patients who underwent radiofrequency microneedling
experienced a significantly decreased Hyperhidrosis Disease
Severity Scale (HDSS) score (Table 1) and improved quality
of life after 3 to 4 weeks.21–23 One study showed that 41.6% of
patients did not relapse after 1 year.20 Histopathological findings
of areas of hyperhidrosis taken after treatment show that there
is atrophy and a decrease in the number of sweat glands.21,22,32
Short-term complications include ecchymosis, petechiae,
acneiform eruption, superficial infection, persistent grid/
track marks, erythema and edema, superficial burn, mild skin
desquamation, mild burning sensation, and post-inflammatory
hyperpigmentation. Long-term complications are rare.20–24

Twelve to 39 applications of microwave energy are administered
depending on size of the axilla, and each axilla usually undergoes
25 to 40 minutes of treatment. The skin should be shaved 2 days
prior to the treatment to allow ease of template application and
adequate skin contact with the handpiece. Template size is based
on axillary size ideally identifying areas of sweat. A Minor’s starch
iodine test (Figure 2) to identify small areas of sweat beyond
hair bearing skin is advised. Studies have shown significantly
decreased sweat production HDSS scores one year after the
procedure.34–37 Histopathological findings showed that diameter
and density of eccrine glands were significantly reduced when
compared to the pre-treatment characteristics.34 Adverse events
include local inflammation, subcutaneous nodules, alopecia,
dermatitis, edema, numbness, pain, bruising, neuropathy, and
rarely compensatory HH.34–36,38 However, severe, long-term
adverse events may include brachial plexus injury especially
while treating the superior axilla.39,40
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Microwave
Microwave thermolysis is an FDA-approved treatment of
primary axillary HH. In Japan, it is approved also for axillary
bromhidrosis, which is excessive body odor often from
apocrine sweat. The mechanism of action uses a process known
as diathermy to heat the skin by rotating molecules with high
dipole moments, like water, in eccrine glands. Rotation of the
molecules produces heat that destroys the glands. Tissues
with low water content and therefore low dipole moments, like
fat, are relatively unaffected. This process allows the interface
between the dermis and subcutaneous tissue to be selectively
targeted.14 Because axillary glands originate only during
embryonic development, it has been hypothesized that those
glands do not regenerate once they have been eliminated.
Histopathologic specimens after microwave treatment show no
regrowth of eccrine glands over time.33

Laser
Laser treatments are another method of destroying eccrine
sweat glands, and varied wavelengths may target different
depths in the tissue. Either noninvasive or invasive laser
procedures may be performed. Significant improvements in HH
have been observed by using a combination of 924 nm and 975
nm lasers with curettage, though use of a laser alone showed
significant improvement.41 Adverse events included burns,
ecchymosis, skin erosion, necrosis, and loss of sensation.35,41
Many burns required at least 6 weeks to heal and resulted in a
permanent scar.41 In a study comparing microwave, liposuction
curettage, and laser treatments, the laser treatment was the
least effective and produced the highest rates of recurrence,
though it did produce a significant decrease in sweating at both
3 and 12 months after the procedure.35
Surgery
Liposuction and curettage
Liposuction and curettage are surgical techniques that involve
the removal eccrine sweat glands though results are experience
and operator-dependent. Studies have shown significantly
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decreased sweat rate and HDSS scores at 6 months postoperation.42,43 Histopathologic findings also showed that there
were decreased sweat gland area and density one month
after the procedure.43 Adverse events included ecchymosis,
irritant contact dermatitis, and fibrosis.42 Liposuction curettage
consists of insertion of a cannula to eliminate sweat glands. In
a study comparing microwave, liposuction curettage, and laser
treatments, all participants in the liposuction curettage group
experienced complications and had the longest downtime,
although the procedure did result in a significant decrease in
sweating at 3 and 12 months follow-up.35
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FIGURE 3. Treatment algorithm for hyperhidrosis.

Excision
En bloc excision of eccrine sweat glands is an invasive procedure
that is usually withheld until there is evidence of refractory HH.
Results of excision in treating HH have shown that sweating
can be reduced to approximately 10–20% of pre-operative
levels. However, 52.9% of patients reported residual sweating
6 to 12 months after the surgery. Adverse events included
scarring, wound dehiscence, erosion, hematoma, infection, and
prolonged pain.44
Sympathectomy
Endoscopic thoracic sympathectomy (ETS) is used as a last
resort in the treatment of HH by severing corresponding
sympathetic ganglia, thereby preventing nerve transmission to
sweat glands. Palmar sweating has the most reliable reduction
of sweat while axillary sweating is reduced to a lesser degree
depending on thoracic chain level. Sympathectomy has been
shown to be effective at reducing sweating 1 to 2 years after
surgery.45–48 However, a common long-term adverse event
of sympathectomy is widespread compensatory sweating in
other parts of the body often on the trunk. Other complications
included warmth, skin xerosis, pneumothorax, mild intercostal
neuralgia, surgical emphysema, and Horner syndrome.45–48

*

Scalp only
Crosses blood-brain barrier and may be associated with dementia
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topical treatments have failed, iontophoresis is the next-

Other Treatments
There are limited studies on the use of ultrasound to damage
eccrine sweat glands via thermal injury. In a report of externally
applied ultrasound to produce a stellate ganglion block in the
treatment of palmar HH, no recurrence of HH observed following
a 6-day course of treatment.49

DISCUSSION
HH imposes significant distress on afflicted individuals,
especially in social situations, often leading to shame and
embarrassment. In addition to emotional and social harm, HH
also increases the risk for irritant contact dermatitis, dyshidrotic
eczema, and cutaneous infections such as dermatophytosis
or verruca.3 Selection of treatment for HH depends on many
factors, such as the location of HH, severity, side effects, cost, and
availability. Conservative therapies should be considered before
resorting to more invasive measures. The first-line treatment for
palmar, plantar, and axillary HH is topical antiperspirants.10

**

line treatment for palmar and plantar HH (Figure 3). Studies
have shown significant improvement at 14 weeks in HH treated
by iontophoresis, with few side effects.18 However, treatment
requires many applications each week as well as regular
maintenance treatments.
If both topicals and iontophoresis have failed for palmar,
plantar, and axillary HH, BTX may be administered (Figure 3).
The palmar, plantar, axillary, gluteal, inguinal, and craniofacial
areas may be treated by BTX. However, plantar injections are
often intolerable and costly. The effects of BTX may last up to
one year depending on the area treated, with fewer maintenance
treatments required, compared to iontophoresis.26–28 However,
patients have reported more side effects, the most common of
which is pain at the injection site. Some studies have shown
promising results with the use of topical BTX, but data on this
technique are still sparse.30
Once HH has shown to be refractory to the above treatments, or
cost is a barrier, systemic anticholinergics may be used (Figure
3). However, these medications produce many unwanted side
effects like dry mouth, blurred vision, dry eyes, gastrointestinal
discomfort, urinary retention, tachycardia, and confusion.10
In addition, with raising concern on association of systemic
anticholinergics like oxybutynin and dementia, we believe
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other treatment modalities should be considered for long term
management of HH. Conversely, glycopyrrolate may not have
the same concerns, and can be a safe long-term option in the
right patient especially with multiple areas of sweating.
Radiofrequency microneedling, microwave, and laser therapies
are the next modalities (Figure 3). Radiofrequency microneedling
must be administered multiple times per week for several
weeks, and significant decreases in sweat have been found
at one year follow-up with few significant adverse events.20
Microwave therapy has shown improvements years after
treatment and has the benefit of FDA approval. Unfortunately,
there have been rare significant long-term adverse events, like
brachial plexus injury, reported.34–37,39,40 Both noninvasive and
invasive laser therapies have been explored, and results have
been conflicting. In addition, significant side effects, like burns,
may occur.41 Finally, when the above technologies have failed,
surgery may be considered (Figure 3). Liposuction, curettage,
and excision should be attempted before sympathectomy,
which is only performed as a last resort.10 In addition, based
on authors' experiences, ultrasound should be considered as
an alternative. This should be used in investigational protocols
before ETS due to lack of evidence and the risks, eg, severe
pain or neurologic effects. Surgical produces may produce
long-lasting effects, but many complications may arise, and
sympathectomy almost universally leads to difficult to control
compensatory sweating.45–48

CONCLUSION
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In conclusion, the first step in evaluation of a patient with HH
is to rule out secondary HH due to underlying neurologic,
psychiatric, and metabolic disorders. Physicians should be
aware of the recent advancements in medication and devices
for treatment of HH. Appropriate treatment based on anatomic
location, severity of disease, and previous treatment failures
should guide management. More device options, clinical trials,
and medication options are needed to treat this common and
often disabling condition.
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ABSTRACT
Background: Poly-l-lactic acid (PLLA) is an injectable volumizer with biostimulatory properties used for volumetric structural rejuvenation
in patients with facial fat volume loss but has increasingly been utilized for off-face applications.
Objective: The objectives of this randomized, double-blind, placebo-controlled single center study was to assess the safety and
effectiveness of PLLA for the treatment of lower extremity cellulite in adult women.
Methods: 31 healthy women were enrolled in the study. Eligible subjects received 3 treatments every 4 weeks with either PLLA
(treatment group) or saline (control group) injections combined with subcision, into each of the glutes or thighs. Follow-up visits were
at 1, 3, and 6 months after treatment. Assessments included live ratings, rating of standardized pictures by a blinded evaluator, patient
questionnaires, safety, and tolerability ratings.
Results: At the 3 and 6-month follow-up, there was a statistically significant change in the global aesthetic improvement scale (GAIS)
compared to baseline as assessed by blinded investigators. Significant improvements were shown in the cellulite severity scale (CSS)
as well as in the subject satisfaction questionnaires. Treatments were found to be tolerable, and no severe treatment-related adverse
events occurred.
Conclusion: Repeated PLLA treatments combined with subcision are effective and safe in improving the appearance of cellulite.
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INTRODUCTION

C

ellulite is an aesthetic condition associated with distress,
dissatisfaction and reduced quality of life in 85% to
98% of post-pubertal women. The etiology of cellulite
remains elusive, with various pathophysiological mechanisms
being proposed over the years including vascular, inflammatory,
hormonal, and structural etiology.1-8 It is often characterized by
dimpled skin, described as an orange-peel or mattress texture,
particularly in the gluteal-femoral region. This appearance is
caused by the herniation of subcutaneous fat lobules through
the dermo-subdermal junction.9,10 These alterations arise from
the female-specific anatomic characteristics of the lamellar fat
layer, which, unlike the male, is composed of large, squareshaped adipose tissue lobes separated by connective septa.
Changes in these septa lead to skin traction, which manifests as
surface depressions. Weight gain, hormones, and lifestyle can
all aggravate the appearance of cellulite, as does the process of
aging that results in collagen depletion, loss of dermal support,
and compromise of skin quality.11

A plethora of treatment modalities have been utilized for the
treatment of cellulite, from topical, to minimally invasive, to
surgical procedures. Energy-based devices such as lasers,
radiofrequency and acoustic wave therapy have shown
promise in reduction of cellulite but several treatment sessions
are required and results are often temporary.12 Topical therapies
are also considered largely ineffective aside from providing
additional hydration to the epidermis.13-16
Subcision is a minimally-invasive modality that has shown
efficacy in treating cellulite and involves sectioning the fibrous
septa by inserting a needle with a blade in the selected cellulite
depressions and releasing the retracted skin.17
PLLA was approved as Sculptra® in 2004 by the Food and
Drug Administration (FDA) for the treatment of HIV-associated
lipoatrophy, and as Sculptra® Aesthetic in 2009 for the
correction of shallow to deep nasolabial folds and other facial
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wrinkles in healthy patients.18,19 PLLA has biostimulatory
properties as it stimulates neocollagenesis, by triggering a
foreign body reaction to the injected material, succeeded by a
cellular inflammatory response, which leads to the formation
of vascularized, connective tissue.20,21 While the inflammatory
response subsides in 6 months, the extracellular matrix
production continues, leading to a gradual increase in dermal
thickness that lasts at least 2 years.20,22 Since its approval PLLA
has been successfully used in facial and off-face sites.23-28
Moreover, aside from volumizing, PLLA has also recently
shown to improve several indicators of skin quality such as
radiance, luminosity, pore size, tone, and texture.29 Based upon
the investigator’s experience augmenting cellulite depressions
by localized injections of PLLA, the article describes the results
of a randomized double-blind placebo-controlled study that
examines the safety and effectiveness of PLLA combined
with subcision for the treatment of lower extremity cellulite in
adult women.

MATERIALS AND METHODS
Patients
A total of 31 subjects were enrolled in the trial. All subjects
provided written informed consent prior to receiving any studyrelated procedures. Eligible subjects were healthy females
(30–55 years of age, Fitzpatrick photo skin types I–VI). Inclusion
criteria included: have at least one well-defined cellulite dimple
that is at least 1 cm along the long axis and that is evident when
the subject is standing (ie, primary dimple) and other welldefined cellulite dimples within both left and right posterolateral
thighs and/or both left and right buttocks that are evident
when standing and suitable for treatment, as determined the
investigator. Subjects had to have a photonumeric cellulite
severity scale (CSS) score between 6 and 13 within both the
right and left buttock or both the right and left posterolateral
thigh and a body mass index (BMI) >19 and <30 kg/m2. Exclusion
criteria included having a tattoo located within 2 cm of the
target injection site in the determined treatment area, having a
systemic allergy to PLLA and having received PLLA treatment to
the buttocks or thighs within 30 days before treatment.
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most suitable for treatment. The most severely affected area
containing at least one well-defined target primary dimple on
both legs was chosen for treatment. The target areas had to
be evident when the subject was in a standing in a consistent
relaxed pose (without the use of any manipulation such
as skin pinching or muscle contraction). Both left and right
quadrants of the selected area also had to have at least one
dimple that was well defined and at least 1 cm but no more
than 2 cm along the long axis and evident when the subject
was standing to be designated as the primary target dimple
and assessed for change via photographic image analysis. PLLA
and placebo were administered to the subjects at 3 treatment
visits spaced 1 month apart. After randomization and treatment
at the day 1 visit (baseline/treatment visit 1) subjects returned
to the study site at weeks 4 and 8 +/- 4days (treatment visits
2 and 3) and weeks 12, 20, and 32 +/- 7 days (follow up visits
month 1, 3, and 6). PLLA or placebo were administered by the
treating investigator with non-labeled syringes. Standardized
photography was taken at all visits. All subject ratings occurred
prior to investigator ratings to avoid undue influence. All efficacy
assessments were performed by the blinded-investigator to
preserve double-blinding of the study. The primary endpoint
was defined as the improvement on the investigator global
aesthetic improvement scale (GAIS) assessment of the overall
treatment area as measured by a blinded, trained evaluator (-1=
worse, 0= no change, 1= improved, 2= much improved, 3= very
much improved). Other endpoints included the investigatorrated modified GAIS-C specific to cellulite improvement, the
subject global cellulite assessments (subject satisfaction with
treatment, subject global bother assessment, subject global
appearance assessment, and change in Photonumeric Cellulite
Severity Scale (CSS) (Supplement 1). Tolerability and adverse
effects were monitored throughout the study.
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Study Design
This was a randomized, double-blind, placebo-controlled, splitleg study in adult female subjects with lower extremity cellulite
conducted in accordance with the principles of the Declaration
of Helsinki, current GCP guidelines, and IRB approval. Following
a screening period of up to 35 days to determine eligibility,
subjects were randomly assigned to receive PLLA (Sculptra®,
Galderma Aesthetic) or placebo (saline) injections in either the
left or right leg in the designated area (buttocks or posterolateral
thighs). The areas to be treated were determined by investigator
examination and assessment of cellulite in all four quadrants
(left and right buttock and left and right posterolateral thigh) at
screening. During this visit, the investigator examined all four
quadrants and selected the area (paired buttocks or thighs)

Treatment
PLLA was diluted in 10 mL of sterile water for injection, 48–96
hours before the procedure. At the time of the injections, 10 mL
of the PLLA suspension was added to 2 mL of lidocaine 2%,
resulting in a total volume of 12 mL per vial. After disinfection
with chlorhexidine, and before PLLA (or saline) placement,
fibrous septa were cut in the areas of depressions by injecting
with a 26 G 1/2 needle at a 45-degree angle at a 1.5–2 cm
depth by moving the needle from left to the right. Following
the subcision step, PLLA was injected at 0.2 mL aliquots in the
premarked dimples. On each side of buttocks or the thighs, 0.5–
1 vial of PLLA (or saline) was injected per session, according to
the size of the treated area. Compression was applied after each
injection to minimize bleeding.
Standardized Photography
Standardized photographs were taken at 0°, 45°, and 315°
angles using the Visia® CR system (Canfield Imaging Systems,
Fairfield).
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Safety
Adverse events were monitored and recorded throughout the
study. Patients were asked to report product-related adverse
events.

A. Swearingen, K. Medrano, G. Ferzli, et al

FIGURE 1. Change in GAIS Scale at 1, 3, and 6-month post treatment as
assessed by blinded investigator. Asterisk indicates P<0.05.

Statistical Analysis
Ordinal variables were analyzed using Wilcoxon test for
paired samples. For ratio scaled variables normal distribution
was verified by Kolmogorov-Smirnoff test and then analyzed
using Student-T test for paired variables or Wilcoxon test. All
statistical tests were two-sided and tested in conjunction with a
0.05 nominal significance level. Analyses were carried out using
SAS version 9.4 statistical software (Cary, NC).

RESULTS
Of the 31 patients enrolled in the study, 26 (9 from the treatment
and 22 from the control group) were excluded from the statistical
analysis because they were lost to follow-up. Demographics
and baseline characteristics are shown in Table 1.
Assessments
Improvement in the GAIS scale according to blinded
investigators was numerically higher in the PLLA side in
all follow-ups compared with the saline side. Results were
statistically significant at month 3 and 6 (Figure 1). Photographic
examples of response show topologic differences after treatment
with PLLA (eg, shallower dimples) versus no improvement
(placebo) in the thighs and buttock are shown in Figure 2 and
3, respectively. Investigator ratings of change in GAIS-C scale

FIGURE 2. (A) Before and (B) after 3 treatments with Sculptra on left
thigh and saline on right thigh in female patient (FST IV, 128.0 lbs, BMI:
20.0). No change in weight and BMI was recorded post treatment.
(A)

(B)
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3. (A) Before and (B) after 3 treatments with Sculptra on right

buttock and saline on left buttock in female patient (FST IV, 214.0 lbs,
BMI:22). No change in weight and BMI was recorded post treatment.

TABLE 1.

(A)

Baseline Characteristics
Gender [n (%)]

(B)

31 (100)

Male

0

Female

31

Fitzpatrick Skin Type [n (%)]
I

1 (0.03)

II

4 (12.9)

III

11 (35)

IV

12 (38)

V

3 (0.03)

Ethnicity/Race [n (%)]
Hispanic/Latino

14 (45)

Black/Native American

1 (0.03)

Brazilian

1 (0.03)

Asian

1 (0.03)

Not Hispanic/Latino

14 (45)

Age (years) Mean (SD)

35.2 (9.6)

Height (cm) Mean (SD)

65.17 (2.7)

Weight (kg) Mean (SD)

146 (21.2)

Body mass index (kg/m ) Mean (SD)
2

24.2 (2.2)

TABLE 2.
Change from Baseline in Investigator and Subject Assessments
Month 1
(P value)

Month 3
(P value)

Month 6
(P value)

Change from screening in
Global Aesthetic Improvement
Scale-Cellulite (GAIS-C)

0.1

0.05

0.02

Change from screening in
CSS (Cellulite Severity Scale)

0.03

0.02

0.02

Satisfaction with Cellulite
Treatment Assessment (SCTA)

0.06

0.06

0.04

Subject Global Bother
Assessment (SGBA)

0.07

0.04

0.02

Subject Global Appearance–
Cellulite (SGA-C)

0.09

0.04

0.03

Other Endpoints
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and Hexsel CSS scores were improved from baseline to the 1-,
3-, and 6-month follow-up with PLLA compared with placebo
(Table 2). Consistent with the investigator assessment, results
for the subject global assessment were improved in the PLLA
side compared with the placebo side, with results being
significant for all assessments at the 6-month follow up (Table
2). The majority of patients (81.9%) were “satisfied” or “very
satisfied” with treatment in the PLLA side compared with the
saline-injected side at the 6-month follow-up.
Tolerability
Comparison of visual analog scale (VAS-P immediately) post
procedure and 15 min post procedure in the PLLA and placebo
side (mean ± SD) showed that the severity of patient discomfort
was mild and decreased significantly at 15 minutes after the
treatment (PLLA: 3.5 and 1.7 less pain, respectively immediately
post and 15 minutes post treatment; P< 0.001; and placebo: 3.9
and 1.5 less pain, respectively, immediately post and 15 minutes
post treatment; P< 0.001). Between-group comparisons showed
that there were no differences at each timepoint (immediately
post, P=0.26 and at 15 minutes, P=0.091).
Safety
No serious adverse events or unexpected side effects were
observed or reported for any of the subjects in either the PLLA or
placebo side. All adverse effects were injection related (bruising,
erythema) and resolved within two weeks after treatment. There
were no reports of post- inflammatory pigmentation following
bruising.

A. Swearingen, K. Medrano, G. Ferzli, et al

release of the fibrous septa and second the opportunity for
tissue reorganization to a more regular collagen matrix.11
The improvement develops over time with maximal results
typically shown within 3–6 months. This was seen in this study
with significant improvement being documented at the 3 and
6-month visit from baseline in the majority of the endpoints. Our
results corroborate with a recent case series conducted by Dr.
Mazuco where twenty-four females who underwent subcision
followed by PLLA injections had significant improvement in the
appearance of cellulite.31
One of the main concerns with with cellulite management is
the lack of standardized measures for assessing improvements
in cellulite severity. The Hexsel Cellulite Severity Scale (CSS) is
extensively utilized but is considered to be laborious and does
not assess cellulite improvement from the patients’ perspective.
We therefore applied a comprehensive set of assessments of
cellulite severity improvement using multiple validated patientand clinician-reported scales. These facilitated to address not
only the improvement of individual cellulite depressions, but
also the global improvement in the treatment area, the impact of
treatment in reducing the patient’s level of distress with cellulite,
and the patients’ satisfaction with the treatment.
While this was a randomized, placebo-controlled, double-blind
study by design, there are limitations. These include that only a
small number of patients who were homogeneous in terms of
their baseline characteristics were evaluated. The follow-up was
only at the 6-month time point and no non-subjective endpoints
were included to validate treatment efficacy. Furthermore, since
injection technique, dimple markings, post-treatment care, and
other aspects of the study design have not been standardized in
the field, it is possible results were not optimized for maximal
clinical outcomes. Future studies with longer follow-ups, that
include biophysical measurements to assess skin quality, or skin
topography using next generation photography systems, would
be beneficial for physicians and patients both.
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DISCUSSION
Repeat injections of PLLA administered every 3 weeks period
significantly improved moderate to severe cellulite appearance
versus placebo. This improvement was reported by established
severity measures in both clinicians’ (GAIS, GAIS-C, CSS) and
patient (SCTA, SGBA, SGA-C) assessments. Most of the patients
were very satisfied/satisfied with the results and found the
treatments tolerable. PLLA injections did not require patients
to lose weight or make any lifestyle adjustments such as
adjusting physical activity or using compressive garments that
are necessary with other cellulite therapies that target fibrous
septae.30 Adverse events (AEs) were generally well tolerated,
with most AEs localized to the injection site. Bruising was the
most common side effect, which resolved within 1–2 weeks in
most cases.
PLLA has been increasingly used for off-facial applications, with
injections in the gluteal area for gluteal augmentation the most
commonly sought.23,26 This is due to the volumizing capacity of
PLLA and its biostimulatory properties that improve skin quality
and promote matrix remodeling. In the case of cellulite, that
is characterizing by architectural changes in the subcutaneous
layer, the combination subcision and PLLA allows first the

In sum, results presented herein demonstrate that repeat
treatments of PLLA combined with subcision improve
the appearance of cellulite, and not only improve contour
deficiencies, but may also benefit skin quality.
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Prospective Clinical Trial Evaluating the Long-Term Safety and
Efficacy of Calcium Hydroxylapatite for Chest Rejuvenation
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Cosmetic Laser Dermatology, Goldman, Fitzpatrick, Butterwick, Groff, Fabi, Wu & Boen, San Diego, CA

ABSTRACT
Background: Calcium hydroxylapatite (CaHA) is indicated for correcting moderate-to-severe facial wrinkles and folds. Hyperdilute
CaHA is increasingly being used for stimulating neocollagenesis to improve skin quality and firmness.
Objective: This study assessed long-term effects of hyperdilute CaHA for improving chest wrinkle appearance.
Methods and Materials: Adult female subjects (N=20) were treated with a 1:2 dilution of CaHA and evaluated at week 6, week 12, day
180, and day 360 using validated Merz Décolletage Scales. A Subject Satisfaction Questionnaire was used to assess overall satisfaction
on a scale from 0 (Completely Dissatisfied) to 6 (Completely Satisfied).
Results: Subjects achieved significant improvements in baseline Merz Décolletage Scale–Dynamic scores at week 6, after a single
treatment (P=0.02), at week 12 (two treatments) (P=0.01), day 180 (P=0.01), and day 360 (P<0.01). Subjects also demonstrated
significant improvement in baseline Merz Décolletage Scale–At Rest scores at week 6 (P<0.01), remaining significant at week 12
(P<0.01), day 180 (P<0.01), and day 360 (P<0.01). Subject Satisfaction scores increased from 3.25 at day 180 to 3.59 at day 360 using
a 7-point scale.
Conclusion: Hyperdilute CaHA significantly improves the dynamic and resting appearance of wrinkles of the décolleté. These durable
improvements persist for at least 1 year.
J Drugs Dermatol. 2021;20(5):534-537. doi:10.36849/JDD.5680

INTRODUCTION
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T

he use of dermal fillers is the second most prevalent,
minimally invasive aesthetic procedure performed in
the United States, reaching 2.6 million in 2018.1 Among
the available dermal fillers, calcium hydroxylapatite (CaHA)
has emerged as a well-tolerated, semi-permanent injectable
filler with unique filling and lifting capabilities2 (Radiesse®
Injectable Implant; Merz Aesthetics, Raleigh, NC). The beneficial
effects of CaHA are due to its ability to produce immediate
augmentation of soft tissue and a prolonged neocollagenesis
with long-term deposition of new collagen.3-5 CaHA is indicated
for the correction of moderate-to-severe facial wrinkles and
creases, such as nasolabial folds and is especially well-suited
for improving areas prone to volume loss including the temple,
zygomatic arch, anterior cheek, pyriform aperture and pre-jowl
sulcus.6

Although primarily utilized for facial volume loss,7-9 CaHA
is increasingly being applied to off-face body sites such as
the aging hand dorsum10,11 and décolletage12 and enhancing
the contour of the upper arm,13-15 abdomen14,15 and thighs.15
In addition to numerous off-label uses, CaHA filler can be
safely used together with neuromodulators and energy-based
devices.16,17

More recently, CaHA has been used for its neocollagenesis
properties. Using multiple, linear subdermal injections of
hyperdiluted CaHA (1:2 to 1:6), one investigator demonstrated
significant increases in baseline collagen I after 4 and 7 months
and increase collagen III levels at 4 months.18 Baseline elastin
was also increased after 4 and 7 months. These changes
correlated with improvements in skin elasticity, pliability and
thickness.
The objective of the following study was to assess the longterm effects of hyperdilute CaHA for improving the appearance
of the aging décolleté.

MATERIALS AND METHODS
The study was approved by a centralized Institutional Review
Board (Schulman Associates IRB, Inc., Cincinnati, OH)
and conducted in accordance with Good Clinical Practices
conforming to the ethical guidelines of the 1975 Declaration
of Helsinki. Written informed consent was obtained from all
participants before participating in any study-related activities.
Participants
Study subjects were healthy adult women who were seeking
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improvement of wrinkles in the décolleté area. Eligible subjects
were women 35 years of age or older with moderate to severe
skin laxity of the chest that had a grade of 2 or greater on the
Merz décolletage scale as assessed by the investigators.19
Exclusion criteria included a history of implanted electrical
device of any kind; history or presence of any skin condition
or disease in the planned treatment area that might interfere
with the diagnosis or evaluation of study parameters (i.e.,
atopic dermatitis, eczema, psoriasis); history or current
evidence of a medical, psychological or other disorder that, in
the investigator’s opinion, would preclude enrollment into the
study; a subject planning any other cosmetic procedure to the
study treatment area during the study period, other than the
treatment that will be performed by the investigator; a subject
who is pregnant, nursing or planning a pregnancy during the
study; and participation within 30 days prior to the start of the
study in a drug or other investigational research study.
Interventions
The CaHA filler used (Radiesse® injectable implant; Merz
Aesthetics, Raleigh, NC) is composed of synthetic calcium
hydroxylapatite suspended in a gel carrier of glycerin, sodium
carboxymethylcellulose, and sterile water for injection.20
Following a 2-week screening period, subjects were treated with
one 1.5 mL syringe of CaHA diluted with 3.0 mL bacteriostatic
saline (final dilution 1:2). The CaHA was mixed immediately
prior to the injections.
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two-sample t-test assuming equal variance was used to assess
changes at individual time-points.

RESULTS
Enrolled subjects (N=20) had a mean (SD) age of 61.1 (8.9)
years (range, 43 to 79 years). The number of evaluable subjects
decreased at week 6 (n=19), week 12 (n=18), day 180 (n=18)
and day 360 (n=16). Subjects showed significant overall
improvement in décolleté appearance over time (P≤0.01).
Treated subjects showed a significant improvement in baseline
Merz Décolletage Wrinkle Scale – Dynamic scores at week 6
(P=0.02) and remained significant at week 12 (P=0.01), day 180
(P=0.01), and day 360 (P<0.01) (Figure 1). Subjects also showed
a significant improvement in baseline Merz Décolletage Wrinkle
Scale – At Rest scores at week 6 (P<0.01) and these differences
remained significant at week 12 (P<0.01), day 180 (P<0.01)
and day 360 (P<0.01) (Figure 2). Based on the 7-point scale (0-

FIGURE 1. Change in Merz Décolletage Scale – Dynamic Scores.
Significant improvement was observed at every time point.
2.5

Mean Merz Décolletage Scale - At Rest Scores
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Using a 27-gauge, ¾-inch needle, the injections were placed at
the level of the deep reticular dermis utilizing a retrograde linear
threading, fanning, cross-hatching, and/or bolus technique to
target individual rhytides. The treatment area was standardized
in all subjects and delineated by the supraclaviciular notch,
the lateral border was the mid clavicular line, and the inferior
border was the 4th rib. Following treatment, manual massage
of the entire treatment area will be performed to promote even
distribution of product.

*
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*

*

1.0

0.5

0
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*

Week 6

Week 12

Day 180

Day 360

Denotes P<0.01.

FIGURE 2. Change in Merz Décolletage Scale – At Rest Scores.
Significant improvement was observed at every time point.

Mean Merz Décolletage Scale - Dynamic Scores

3.5

Evaluations
Prior to treatment and at all subesequent visits, digital images
were obtained of the treatment area (Vectra® 3D Imaging
System; Canfield Scientific, Inc., Parsippany, NJ) which served
as comparator images. Subjects were evaluated by a blinded
reviewer at week 6, week 12, day 180 and day 360 using the
validated Merz Décolletage Scales – Dynamic and At Rest.19 Each
scale uses a 5-point assessment from 0 (no wrinkles) to 4 (very
severe wrinkles). A 7-point Subject Satisfaction Questionnaire
was used to assess overall satisfaction on a scale from 0
(Completely Dissatisfied) to 6 (Completely Satisfied).
Overall improvement was assessed with single factor ANOVA. A

*

3.0

2.5

*

**
**

2.0

***

1.5

1.0

0.5

0
Baseline

Week 6

Week 12

Denotes P=0.02, **denotes P=0.01, ***denotes P<0.01.
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FIGURE 3. Improvements in baseline décolletage appearance at rest
were maintained after 180 and 360 days.

S.G. Fabi, M. Alhaddad, M. Boen, M. Goldman

appearance of wrinkles of the décolleté. After 1 year, patients
maintained a mean 1-point improvement from 2.7 to 1.7, a 62%
improvement from baseline, on the validated 5-point Merz
Decolletage Wrinkle Scale (P<0.01). Although these subjects were
followed for 1 year, the trend in Merz Décolletage Scale scores
over time suggest improvements may continue even longer.
Furthermore, there was high degree of patient satisfaction that
was maintained from month 6 to month 12.
Using different methods of reconstitution increases the
versatility of CaHA for achieving desired cosmetic outcomes.2
Originally developed as a volumizing filler, hyperdilute CaHA
is increasingly being used for stimulating neocollagenesis
to improve skin quality and firmness.21,22 Consensus
recommendations have been developed for using CaHA as a
biostimulatory agent treating for the face, neck, décolletage,
buttocks, thighs, arms, abdomen, knees and elbows.23

FIGURE 4. Improvements in baseline décolletage appearance at rest
were maintained after 180 and 360 days.

Guidelines for treating the décolletage suggest using a short
linear threading technique with needle or via retro-grade linear
thread using a 22G cannula. In the authors’ experience, using a
22G cannula can decrease incidence of bruising and number of
entry sites into the area treated. CaHA can be diluted 1:2 to 1:4
depending on skin thickness using one-half to one syringe per
treatment session.23

addition to improved outcomes, hyperdilution of CaHA reduces
Do Not InCopy
viscosity of the filler, making injection easier and encourages
Penaltiesmore
Apply
even spread in the tissue and decreasing unevenness.
21

This is especially important in more dynamic areas of the body,
such as posterior elbows, or knees. Hyperdilute CaHA can be
combined with other energy based devices as well to improve
skin laxity and wrinkling, such as microfocused ultrasound.24
Combination therapy with CaHA and energy based devices such
as microfocused ultrasound or intense pulse light lasers can be
performed on the same day, however the order matters. Energy
based devices should be performed first, followed by CaHA, as
to not contaminate the lasers with blood from CaHA injections.
This order is more important when performing microfocused
ultrasound or microneedling as the depth of the tissue is altered
when injecting CaHA first.

6), there was a nonsignificant increase in mean (SD) Subject
Satisfaction scores from 3.25 (2.0) at day 180 to 3.59 (2.1) at
day 360. No serious adverse events were reported. Figures 3
and 4 demonstrate the improvements in baseline décolletage
appearance at rest which were maintained after 180 and 360
days.

DISCUSSION
These results demonstrate that the use of hyperdilute CaHA
at a dilution of 1:2 produces durable results for improving the

Limitations of this study include small patient population and
limited capability of Vectra 3D photography. It was difficult to
assess subtle topographical changes using 3D photography
and hopefully newer technologies will be more helpful in aiding
investigators with these assessments.

CONCLUSION
The use of hyperdilute calcium hydroxylapatite significantly
improves the dynamic and resting appearance of wrinkles of
the décolleté. These improvements are durable and persist for
a minimum of 1 year.
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ABSTRACT
Background: Applied topically, growth factors, cytokines, and other components in bovine colostrum are known to affect collagen
biosynthesis, thus offering promise as a therapeutic modality in wound healing, delay in skin aging, and skin rejuvenation.
Objective: To demonstrate the protective effect that liposomal bovine colostrum exerts on skin aging using telomere length as an aging
biomarker.
Methods: Human fibroblasts were cultured for 8 weeks with colostrum at three concentrations (0.125%, 0.25%, 0.50%). Cells were
cultured and assayed both under standard conditions, as well as with H2O2 added as an agent of oxidative stress. Alterations in
proliferation rates, telomere lengths, and telomere shortening rates (TSRs) were determined in each treatment group and compared.
Results: Colostrum increased the proliferation rate of the fibroblast control cells and the addition of H2O2 (without colostrum) decreased
the proliferation rates of the fibroblast control cells. Under standard culture conditions, telomeres shortened progressively over 8
weeks and the addition of colostrum reduced the rate of telomere shortening. Under oxidative stress conditions (H2O2 – induced) the
TSR increased; however, treatment with colostrum appeared to attenuate this increase.
Conclusions: Under normal culture conditions and after both 4 weeks and 8 weeks of treatment, liposomal bovine colostrum appears
to exert a protective effect on telomere length erosion. Under culture conditions of oxidative stress and after 8 weeks of treatment,
colostrum appears to exert a protective effect on telomere length erosion. These results suggest that topical treatment of the liposomal
bovine colostrum formulation would enhance skin health as the skin ages.
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INTRODUCTION

A

s skin ages, fine lines, deep wrinkles, dryness, and
uneven texture begin to appear. Sun exposure,
pollution, and unhealthy lifestyle choices result in
chronic inflammation, degradation of collagen, and other
manifestations of aging skin. These changes are associated
with delayed wound repair and deregulation of the immune
response, known as immunosenescence. At the same time, the
skin’s protective, restorative, and mechanical abilities become
slower with aging, resulting in more inflammation, collagen
denaturation, and loss of skin firmness.1-4 Natural growth factors
and the number and activity of fibroblasts are also reduced.5

Applied topically, growth factors (eg, platelet-derived,
epidermal, transforming) and cytokines (eg, interleukins), are
known to affect collagen biosynthesis, thus offering promise as
therapeutic modalities in wound healing and skin rejuvenation.2,3
Such components, along with proteins (eg, immunoglobulins,
lactoferrin, casein), carbohydrates, fatty acids, vitamins, and
minerals, are abundantly present in bovine colostrum, the initial
milk produced by cows to meet the nutritional needs of the calf

as well as provide biochemical and biological constituents to
help the newborn survive and develop.6,7
As cells age, telomeres shorten via a process related to tissue
damage.3 Telomeres are chromosomal “end caps” that protect
eukaryotic chromosomes from degradation8,9 while also
permitting the complete replication of linear DNA molecules.10
Human telomeres are long stretches of tandem repeats made
up of TTAGGG.11
Telomere length is regulated by telomerase, a ribonucleoprotein
with an RNA template that includes a sequence complementary
to the telomere repeat unit. Telomerase is expressed in germ
cells and in stem/progenitor cells while somatic cells have little
or no telomerase activation, leading to a progressive loss of
telomeres with each cell division.12,13
The primary objective of the present study was to determine
the telomere length variables and cellular proliferation rates
in cultures of adult primary fibroblast cells treated with bovine
colostrum.
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Since oxidative stress is partly responsible for shortening of
telomeres,14 the secondary objective was to determine the
effect of oxidative stress on these same variables, with and
without colostrum, using hydrogen peroxide (H2O2), a known
inducer of oxidative stress.15-17

MATERIALS AND METHODS

R. Jogi, M. J. Tager, D. Perez, M. Tsapekos

TX), penicillin (100 U/ml), and streptomycin (1000 U/ml). Media
was renewed every 2 to 3 days and cells were sub-cultured
(passaged) at sub-confluence (i.e., cells occupied 70% to 80%
of the available substrate) every 4 to 5 days. Fresh treatments
(colostrum at 0.5%, 0.25%, and 0.125%) and H2O2 [10 µM]) were
added to the primary culture at each passage and when media
was renewed.

Study Design
The study was designed to determine if (1) the presence of
colostrum in human fibroblast cells cultured under standard
conditions would reduce the telomere shortening rate (TSR) of
the cultured cells during an 8-week period, thus suggesting that
colostrum has a protective effect on aging cells, and that (2) this
protective effect would persist in similar cells cultured under
conditions of oxidative stress.

Cell growth was monitored for each treatment group by
counting cells at each passage using a Countess™ cell counter
(Invitrogen, Thermo Fisher Scientific, Waltham, MA). PD was
calculated with the formula PD = (log (Nn/Nn−1))/log 2 where n
is the passage number and N is the number of cells.18 One PD
was equivalent to one round of cell replication.

The first step was to determine the proliferative capacity, or
population doubling (PD), of the cultured cells.

PD, cumulative PD, and total number of cells at each passage
were tabulated for each treatment group. Cumulative PD data
were plotted against passage (each passage represented one
week) for comparison among the eight treatment groups.

Population Doubling
To determine TSRs, the first step was to evaluate the effect of
colostrum, oxidative stress, and both colostrum and oxidative
stress on the PD of human fibroblasts. This proliferative analysis
was included because as PD changes, telomere shortening
changes, and PD is needed to calculate TSR values.

Telomere Length Measurements
Telomere lengths were measured by a proprietary Telomere
AnalysisTechnology (TAT) (Life Length, Madrid, Spain) described
in detail by de Pedro and colleagues (2020).19
All telomere length measurements were expressed as the

Do Not number
Copyof base pairs (bp). Three distinct variables were
determined during the TAT analysis: the median telomere
Penaltieslength,
Apply
20 percentile telomere length, and the percentage of

Cells were cultured under standard conditions (Control),
with liposomal bovine colostrum (Colostrum LD®, Sovereign
Laboratories, Cottonwood, AZ) at three concentrations (0.125%,
0.25%, 0.50%), with only H2O2 added as an oxidative Control,
and with both colostrum and H2O2 added for a total of eight
treatment groups (Table 1).

Primary culture medium was prepared and divided into
eight vessels, one for each treatment group. Culture medium
consisted of GlutaMax™ (dipeptide with L-alanine-L-glutamine)
high-glucose Dulbecco's Modified Eagle's medium (Gibco®,
Thermo Fisher Scientific, Waltham, MA) supplemented with
10% fetal bovine serum (HyClone Laboratories, San Angelo,

th

telomeres <3 kilobase pairs (kbp).
The telomeres < 3kbp can be perceived as the quantity of
critically short telomeres in the sample. Although the 3 kbp
threshold is not absolute, it is a representative choice that
can reveal potential changes in the shorter telomeres in each
sample.Therefore, to determine if colostrum treatment provided
a protective effect on critically short telomeres, the authors
focused on changes in both the 20th percentile and percent of
telomeres less than 3 kbp in length because these telomeres
increase the risk of cells entering senescence.

RESULTS

TABLE 1.
Compositions of Treatment Groups for Proliferative Analysis
Culture Group

Colostrum Conc.

H2O2

Control

--

--

Colo 125

0.125%

--

Colo 25

0.25%

--

Colo 50

0.5%

--

H2O2 Control

--

10 µM

Colo 125 + H2O2

0.125%

10 µM

Colo 25 + H2O2

0.25%

10 µM

Colo 50 + H2O2

0.5%

10 µM

Colo = colostrum

Proliferative Rates
Standard culture conditions
Cumulative PDs increased progressively in both Control and
colostrum-treated cells (Figure 1) during the 8-week study
period. The PDs of the colostrum-treated cells were consistently
higher than those of the Control. This suggests that the
addition of colostrum at the three concentrations increases
the proliferation rates of human fibroblasts over those of the
Control without colostrum.
Oxidative culture conditions
Visual inspection of the growth curves of Figure 2 suggests that
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FIGURE 1. Growth curve for untreated cells (Controls) and cells treated
with colostrum (0.125%, 0.25%, 0.5%) under standard culture conditions
O2).
(without H2Growth
Curves of Control and Colostrum-Treated
Fibroblasts

30

Cumulative PD
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Colo 50

2O2-Treated
FIGURE 2. Growth
Growth Curves
curvesof
ofControl
Controland
andHwith
H2O2 (10Fibroblasts
µM) added.

25

Cumulative PD

the presence of H2O2 at each passage reduced the cumulative PD
rate as cells replicated over 8 weeks.
Growth curves of the H2O2 Control and cells treated with both
colostrum and H2O2 are shown in Figure 3. Visual inspection
shows that the cumulative PDs of the colostrum 0.125%-H2O2cells
and colostrum 0.25%-H2O2 cells were consistently higher than
those of the H2O2 Control throughout the 8-week period. This
was also the case for the colostrum 0.5%-H2O2 cells up until
5 weeks, when the cumulative PDs began to fall below those
of the H2O2Control. (The latter suggests that for the colostrum
concentrations used, the resulting alterations in growth do not
appear to dose-related.) Although PDs of all treated groups
were consistently lower than those of the Standard Conditions
Control, the fact that the PDs of the colostrum- H2O2 cells are
higher than those of the H2O2 control suggests that colostrum
offers some protection against oxidative stress-induced
reduction in proliferation rates.
The cumulative PD data used later to calculate TSRs for all
treatment groups are shown in Table 2.
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Telomere Lengths
Table 3 shows the median telomere length, the median 20th
percentile lengths (both in number of bps), and the percentage
of short telomeres <3kbp in length at weeks 0, 4, and 8. In each
case, the median values are the result of 5 technical replicates
per sample.
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FIGURE 3. Growth curves for H2O2 Controls and cells treated with
Growth0.25%,
Curvesand
of 0.5%)
Fibroblasts
colostrum (0.125%,
+ H2O2. Treated with

Cumulative PD
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C 0.125 + H2O2

Median Telomere Lengths
Figure 4 shows that median telomere lengths in the Standard
Conditions Control decreased progressively from 8317 bp to
7224 bp at week 4 and to 6296 bp at week 8. These changes
indicate that telomere length continued to decrease as Control
cells replicated throughout the study period. For the colostrumtreated groups, the reductions in telomere length at 4 weeks
(20.0%, 21.2%, 19.4% for colostrum 0.125%, 0.25%, and 0.50%
respectively) were greater than the corresponding value (13.1%)
of the Control. The median telomere lengths of the colostrumtreated cells, however, were slightly higher at 8 weeks than at
4 weeks, whereas telomere lengths of the control were shorter
at 8 weeks than at 4 weeks. This suggests that the presence of
colostrum is associated with a cessation of telomere shortening
after 4 weeks of culture and that this cessation continues to 8

TABLE 2.
Cumulative Population Doubling for Treatment Groups at 0, 4, and 8 Weeks
Week

Control

Colo 0.5

Colo 0.25

Colo 0.125

H2O2

Colo 0.5
+ H2O2

Colo 0.25
+ H2O2

Colo 0.125
+ H2O2
0.0

0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4

10.5

15.4

15.6

15.0

7.6

8.0

9.2

9.5

8

21.7

23.7

25.1

24.0

16.8

13.4

17.7

18.1
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TABLE 3.
Telomere Lengths from Telomere Analysis Technology
Treatment
(Week No.)

Median
Length (bps)

20th
Percentile
Length (bps)

%
Telomeres
(<3kbp)

8317

4605

10.3

Control (W0)
Control (W4)

7224

3851

13.9

H2O2 (W4)

7256

3877

13.9

Colo 0.5 (W4)

6707

3440

16.7

Colo 0.25 (W4)

6549

3297

17.5

Colo 0.125 (W4)

6655

3468

16.7

Colo 0.5 + H2O2 (W4)

6810

3468

16.4

Colo 0.25 + H2O2 (W4)

6912

3689

14.8
13.9
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FIGURE 5. Median telomere lengths of oxidative stress conditions
H2O2Control and colostrum + H2O2 from Telomere Analysis Technology.
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FIGURE 6. 20th Percentile telomere
lengths (Control,
20th Percentile
Length Colostrum
- Standard treated)
Conditions
from Telomere Analysis Technology.
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FIGURE 4. Median telomere lengths of Standard Conditions Controls
FIGURE 7. 20 Percentile telomere lengths (H O control, Colostrum +
and colostrum-treated samples from Telomere Analysis Technology.
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weeks. However, to do a fair comparison and correctly determine
if colostrum exerts a protective effect, the PD (Table 2) should be
taken into account; this is necessary because these treatment
groups are not undergoing divisions equally and the differences
in telomere length observed up to this stage might partly be a
result of more or less divisions. To account for this, the TSR is
introduced later where the data are normalized according to the
PD.
When H2O2 was added to the colostrum-treated groups (Figure
5), a similar trend was apparent. Although the median telomere

8

Week
Colo 0.50 + H2O2

Colo 0.25 + H2O2

colo 0.125 + H2O2

length of cells with colostrum and H2O2 decreased more than
that of the Oxidative Stress Control at 4 weeks, at 8 weeks the
median telomere length of the control continued to decrease
while the median telomere lengths of the colostrum- H2O2 cells
changed little. This suggests that the presence of colostrum is
associated with a cessation of telomere shortening after 4 weeks
of culture, despite the presence of H2O2-induced oxidative stress.
20th Percentile Telomere Length
Figures 6 and 7 show the 20th percentile telomere lengths
in both the Standard Conditions Control and H2O2 Control,
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respectively. Both decreased progressively from 4605 bp
to 3851 and 3877 bp, respectively, at week 4, and to 3091 bp
and 2910 bp, respectively, at week 8. These changes indicate
that telomere length continued to decrease as Control cells
replicated throughout the study period, and that percentage
wise, telomere lengths of the H2O2 Control decreased twice as
much as the Control at both 4 weeks and 8 weeks.
In the colostrum-treated groups (Figure 6), although the 20th
percentile telomere lengths are shorter than that of the control
at 4 weeks, the corresponding lengths at 8 weeks are longer
than those of the 8-week control, consistent with a protective
effect of colostrum.
When H2O2 was added to the colostrum-treated groups (Figure
7), a similar trend was apparent. Although the 20th percentile
telomere length of cells with colostrum and H2O2 decreased more
than that of the H2O2 control at 4 weeks, at 8 weeks the telomere
length of the H2O2 control continued to decrease while that of
the colostrum- H2O2 cells changed little. Despite the presence
of H2O2, the presence of colostrum remained associated with
stopping telomere shortening after 8 weeks of culture.

FIGURE 8. Percent telomeres <3kbp (colostrum) from Telomere Analysis
Technology.

18

% telomers <3 kbp

16
14
12
10
8
6

When H2O2 was added to the colostrum-treated groups (Figure
9), a similar trend was observed, although the median telomere
length of the treated groups at 8 weeks was approximately the
same as that at 4 weeks despite the presence of H2O2.
Telomere Shortening Rates
As mentioned earlier, due to the fact that DNA replication during
the cell cycle causes of telomere shortening, the telomere length
measurements performed were normalized by the total number
of PDs in each condition and week to identify the bps lost per
PD. Therefore, changes in the TSR (bp/PD) in the presence
of colostrum at three concentrations addresses the primary
question, whether or not colostrum exerts a protective effect on
telomere lengths, to be answered in the present study.

4
2
0

0

4

8

Week
Control

Colo 0.50

Colo 0.25

colo 0.125

FIGURE 9. Percent telomeres <3kbp (Colostrum + H2O2) from Telomere
Analysis Technology.
Percent Telomers <3 kbp - Oxidative Stress Conditions

Figure 10 shows clearly that at both 4 weeks and 8 weeks, even
though it was not visible by looking at the previous variables
directly, theTSR of human fibroblast cells decreased substantially
under standard culture conditions. At 8 weeks, shortening rate

FIGURE 10. TSRs at three colostrum concentrations compared with
control under standard
conditions
at 4 weeks
and 8 weeks.
Telomere
Shortening
Rates (Standard
Conditions)
Telomere Shortening rate (bp/PD)

25
20

% telomers <3 kbp

Percent Telomeres <3kbp
Figure 8 shows the percentage of telomeres less than 3 kbp
in length for the Controls, H2O2 Controls, and the colostrumtreated samples. For both controls, percentages increased
from 10.3% to 13.9% at 4 weeks and to 19.0% and 20.8%, for
the Control and H2O2 Control, respectively, at 8 weeks. These
changes indicate that for both controls, the percentage of
telomeres less than 3kbp in length increased steadily as cells
replicated throughout the study period. For the colostrumtreated cells, the percentages at 4 weeks (16.7%, 17.5%, 16.7%
for colostrum 0.125%, 0.25%, and 0.50% respectively) are higher
than the corresponding value (13.9%) of the Control. At 8 weeks,
however, the percentages for the colostrum-treated groups
(15.3%, 15.4%, 14.9% for the colostrum 0.125%, 0.25%, and
0.50% concentrations, respectively) are lower than at 4 weeks
(Figure 8), suggesting that the presence of colostrum appears
to exert a protective effect that can be observed in the lower
quantity of shorter telomeres.
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TABLE 4.
Telomere Shortening Rates (bp/PD) of Treatment Groups Compared to Controls
Week

Ctrl
(Standard)

Colo 0.5%

Colo 0.25%

Colo 0.125%

H2O2
(Oxidative
Stress)

Colo 0.5%
+ H2O2

Colo 0.25%
+ H2O2

0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4

104.1

83.3 (-19.9%)

92.4 (-11.2%)

88.5 (-15.0%)

141.5

190.6 (34.7%)

151.6 (7.1%)

8

92.9

68.0 (-26.8%)

62.7 (-32.5%)

65.8 (-29.2%)

140.5

134.1 (-4.6%)

92.3 (-34.3%)

reductions ranged from 26.8% to 32.5% (Table 4), showing the
protective effect of colostrum under standard conditions.
Under oxidative stress (Table 4, Figure 11), reductions at 8 weeks
ranged from 4.6% to 37.2%, showing that the protective effect of
colostrum overcomes oxidative stress at 8 weeks.

FIGURE 11. TSRs at three colostrum concentrations compared with
control under oxidative stress conditions at 4 weeks and 8 weeks.
Telomere Shortening Rate (bp/PD)

Telomere Shortening Rates (bp/PD) under Oxidative Stress

250
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134.1
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Time
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0.125 + H2O2

88.3 (-37.2%)

At 4 weeks (Table 4) the TSR of the control decreased in the
presence of colostrum and increased with the addition of H2O2,
with and without colostrum. At 8 weeks, the TSR of the Control
enriched with colostrum at 0.5%, 0.25%, and 0.125% decreased
by 26.8%, 32.5%, and 29.2%, respectively, compared to the
Control. These data indicate that at 8 weeks the addition of
colostrum had reduced the TSR of the fibroblasts by nearly onethird. In contrast, the TSR of the H2O2 control increased by 51.2%
over that of the Control.
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0

0.0
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In the presence of both colostrum and H2O2, the TSRs of the
controls increased by 44.4% with colostrum at 0.5% and
decreased by 0.6% and 5.0% with colostrum at 0.25% and
0.125%, respectively, suggesting that the presence of colostrum
in the oxidative-stressed cells appears to attenuate the H2O2induced increase in TSR, at least at 0.125% and 0.25% colostrum
concentrations.

190.6
151.6
141.5140.2
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TABLE 5.
Composition of Bovine Colostrum6,7,20
Carbohydrates
Proteins
(casein, IgG, IgM, IgA, albumin, lactoferrin, more than 1000 others
Growth factors
(epidermal, insulin, transforming, fibroblast, platelet derived)
Enzymes
(antioxidants, proteinases, lipases, esterases)
Enzyme inhibitors
(trypsin, α2-antiplasmin, antithrombin, α2-macroglobulin)
Nucleotides and nucleosides
(pyrimidines and purines)
Cytokines
(interleukins, tumor necrosis factors, interferons)
Fats/lipids
(fatty acids, phospholipids, campesterol, stigmasterol,
β-sitosterol, cholesterol)
Vitamins
(A, B group, C, E, D, and K)
Minerals
(potassium ion, sodium ion, magnesium ion, calcium ion,
copper, iron, zinc)

The results of the present study show that in cultures of human
primary fibroblasts, colostrum increased the proliferation rate
of the fibroblast control cells and the addition of H2O2 (without
colostrum) decreased the proliferation rates of the fibroblast
control cells. When colostrum and H2O2 were both in the culture
medium, proliferation rates were consistently higher than those
of the H2O2 control cells but lower than those of the control cells
without H2O2, suggesting that colostrum, at least at 0.125% and
0.25% concentrations, offered partial protection against H2O2
-induced reduction in proliferation rates.
Under standard conditions (Figure 4) the median telomere
length of the colostrum-treated cells decreased compared to
the control at 4 weeks, but lengths of the colostrum-treated cells
remained stable at 8 weeks despite a decrease in the control,
suggesting a protective effect of colostrum at 8 weeks. The
same was true with the median 20th percentile lengths (Figure
6), except that the median 20th percentile lengths at 8 weeks are
slightly higher at 8 weeks than at 4 weeks.
When the percentage of telomeres <3kbp in the colostrum-treated
cells were compared to the control under standard conditions
(Figure 8), the percentage of small telomeres increased for all
cell groups at 4 weeks but decreased at 8 weeks for only the
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colostrum-treated cells, again suggesting a protective effect of
colostrum at 8 weeks.
Although these results suggest that colostrum’s protective
effect is manifested only at 8 weeks, the telomere shortening
rates (Figure 10) of colostrum-treated cells are clearly lower at 4
weeks than they are for the control, consistent with a protective
effect of colostrum at 4 weeks, and that this effect is even more
pronounced at 8 weeks (Figure 10).
Under conditions of oxidative stress, similar trends are apparent
(Figures 5, 7, 9) for median telomere lengths and 20th percentile
lengths, indicating the colostrum protects telomere lengths from
oxidative stress as well, at least at 8 weeks. As shown in Figure
11, however, the telomere-shortening rates of the colostrumtreated cells increase at 4 weeks but decrease at 8 weeks under
oxidative stress, suggesting the presence of colostrum-induced
protection against oxidative stress.
Skin creams, lotions, and ointments are typically applied daily
for weeks or months to acquire and maintain skin health. The
results of the present study suggest that colostrum provides
a protective effect on proliferation rates, telomere length, and
telomere shortening times on human fibroblasts and the benefit
appears to take hold between 4 and 8 weeks.

R. Jogi, M. J. Tager, D. Perez, M. Tsapekos

cells. Platelet-derived growth factor is a chemoattractant for
fibroblasts and macrophages and is a mitogen for fibroblasts.
Transforming growth factor promotes growth, proliferation,
and migration of epidermal keratinocytes, which is important
in wound healing.24 Insulin-like growth factor is believed to
promote cell growth and multiplication.3
The encouraging results of the present study justify additional
studies with longer treatment times (eg,12 weeks) which might
reveal a greater protective effect of colostrum under these
conditions.

CONCLUSION
Under normal culture conditions and after both 4 weeks and
8 weeks of treatment, liposomal bovine colostrum appears
to exert a protective effect on telomere length erosion. Under
culture conditions of oxidative stress and after 8 weeks of
treatment, colostrum appears to exert a protective effect on
telomere length erosion. These results suggest that topical
treatment of a liposomal bovine colostrum formulation would
enhance skin health as the skin ages.
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ABSTRACT
Background: Warts, or verrucae, are mucosal human papilloma virus (HPV) infections that are very challenging to treat.
Objective: To compare the safety and efficacy of intralesional injection of vitamin D3 versus intralesional injection of candida albicans
antigen for plantar warts.
Methods: Forty patients were included in the study and were divided into two groups (A&B) with 20 patients each. Group A received
intralesional vitamin D3 while Group B received intralesional Candida antigen. Injection was done every 3 weeks until clearance of
warts or a maximum of three treatments.
Results: Nine patients showed complete clearance in group A (45%), while 6 patients (30%) showed partial response and no response
in 5 patients (25%) of group (A). As for group (B), complete clearance of the treated warts was observed in 8 patients (40%), partial
response in 6 patients (30%) while no response was observed in 6 patients (30%). No superiority of one treatment to the other was
observed nor was any statistical significance in both groups’ responses noted.
Conclusion: Treatment of multiple warts by intralesional injection of candida antigen or vitamin D3 is safe and effective, with good cure
rates, has an excellent safety profile, with minimal recurrences and statistically equivalent.
J Drugs Dermatol. 2021;20(5):546-549. doi:10.36849/JDD.5264
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INTRODUCTION

M

warts, yet high rates of treatment failure are
reported and no one single treatment is regarded
optimal for curing the condition. Up to 1 in 4 patients seek
multiple modalities to cure the warts and report these to be
unsatisfactory.1,2,3
Vitamin D is a fat‐soluble steroid prohormone that exerts its
action through endocrine, paracrine and intracrine axis. A
wide set of biological functions such as controlling cellular
proliferation, migration as well as angiogenesis. Moreover,
vitamin D deficiency has been established in a wide set of skin
diseases such as psoriasis, alopecia, acne and atopic dermatitis.
Vitamin D induces macrophage stimulation and formation of
cathelicidins.4
The exact mechanism of antigen injection for wart treatment
(immunotherapy) remains to be fully elucidated. However, a
number of different antigens have been used for different form
of warts and proven different degrees of success.5 Candida
antigen was used earlier for wart treatments and postulated to
exert its action not only on injected warts but distant warts as
well through stimulation of cell‐mediated immune response
and recruitment of various immune cells (ie, neutrophils,
lymphocytes) and release of cytokines (eg, TNF‐α, IL‐1, IL‐6,
IFN‐γ, GM‐CSF).6

The study included forty patients who were divided into
two groups (A&B) with 20 patients each. Group A received
intralesional vitamin D3 while Group B received intralesional
Candida antigen. Injection was done every 3 weeks until
clearance of warts or a maximum of three treatments. Patients'
consents and ethical committee approval were both obtained
before onset of the trial.
Patients with three or more recurrent or recalcitrant warts
and who tested positive for candida antigen and aged 20–40
were included in this trial. Those receiving warts treatments
during the previous month to onset of trial and those with
hypersensitivity to candida antigen or to Vitamin D, pregnant or
lactating females, were all excluded from the study. Moreover,
those with skin disease or reported immunosuppression were
excluded
Injection Technique
For group A patients, 0.1 ml of candida antigen was used first
to test hypersensitivity by injection into the side of the forearm.
Those who tested positive with an induration and erythema
of ≥5 mm after 48–72 hours were only included in the study
(positive responders). Those positive responders then received
intralesional 0.1 mL of Candida antigen in the biggest wart.
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Group B subjects received intralesional injection of vitamin
D3. Lidocaine was first injected into each single wart (0.1ml),
followed by 0.2 ml of vitamin D3 injection a few minutes later
using a 21-gauge syringe and directly into the base of the wart.
Injections were administered slowly and up to 5 warts per patient
were maximally treated every session. In both groups (A&B),
injections were administered every 3 weeks until clearance of
lesions or maximum of 3 treatments.
Follow-ups
Patients were followed up every month and for 6 consecutive
months from the last injection. Response to treatment was
divided into (complete – partial or no) response. Complete
response was defined as full clearance of warts, no meant
response with no full clearance, while no response was defined
as no response at all. Resolution of distant untreated warts was
also noted. Adverse effects were recorded every session as well.

M.A. Abdelaal, H.M. Abdelaziz, K.A. Ahmed, M.L. Elsaie

FIGURE 1. Planter warts showing complete response after three
sessions of candida antigen injection. (A) Before sessions. (B) 2 weeks
after three sessions.

FIGURE 2. Planter warts showing complete clearance after three
sessions of vitamin D injection. (A) Before sessions. (B) 2 weeks after
three sessions.

Statistical Analysis
Statistical Program for Social Science (SPSS) version 15.0
was used to quantitatively express data as mean± standard
deviation (SD) while qualitative data were expressed as
frequency and percentage.

RESULTS
Forty patients were recruited for the study. Group A: included
20 patients above 18 years of age with a mean ± SD (31.9±9.7).
They were 10 males (50.0%) and 10 females (50.0%). Group
B: included 20 patients above 18 years of age with a mean ±
SD (30.4±8.6). They were 10 males (50.0%) and 10 females
(50.0 %). The baseline parameters (age, sex, size of warts, and
wart duration) showed no statistical significance and were
comparable.

partial response in 6 patients (30%) while no response was

Nine patients showed complete clearance in group A (45%),
while 6 patients (30%) showed partial response and no response
in 5 patients (25%) of group A. As for group B, complete
clearance of the treated warts was observed in 8 patients (40%),

A mean of 2.6±0.6 sessions to reach complete clearance was
recorded in group A while 2.5±0.7 sessions were needed to
reach complete response in group B, which was not significant
(P= .809).
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Copy in 6 patients (30%). No superiority of one treatment
to the other was observed nor was any statistical significance in
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groups’ responses noted. Regarding anatomically distant

TABLE 1.
Demograhics and Number of Warts in Both Studied Groups
Candida
(N = 20)

Variables

Vit. D
(N = 20)

Male

10 (50%)

10 (50%)

Female

10 (50%)

10 (50%)

Duration of wart
(months)

Mean

4.3

4.4

±SD

1.7

1.6

Number of
warts

Mean

2.6

2.2

Sex (n, %)

Age (years)

±SD

1.1

0.9

Mean

31.9

30.4

±SD

9.7

8.6

P-value

warts, in group A, four patients had a total of 10 distant warts,
of which 4/10 (40%) showed complete clearance and they were
the same patients that showed complete clearance of target
injected warts.

Adverse Effects
No serious side effects were reported in both groups. In the
candida group only five patients’ experienced flu-like symptoms
(body aches and fever) that were mild, transient and didn’t
require discontinuation of treatments. Induration and erythema

1.0

TABLE 2.
0.847

Overall Response to Treatments in Both Studied Groups
Candida
(N = 20)

Vit. D
(N = 20)

Complete

9 (45%)

8 (40%)

Partial

6 (30%)

6 (35%)

No

5 (25%)

6 (35%)

Variables
0.276

0.585

Response of
all warts

P-value

0.928
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TABLE 3.
Response to Treatment in Different Sessions Among Both Groups
Candida
(N = 20)

Vit. D
(N = 20)

No

8 (40%)

12 (60%)

Pain

2 (10%)

8 (40%)

Flu like
symptoms

5 (25%)

0 (0%)

Pain,
Erythema
& edema

5 (25%)

0 (0%)

Variables

Side effects

P-value

0.002**

p-value <0.05 is considered significant.

**

TABLE 4.
Recurrences and Average Number of Treatment Sessions to
Clearance of Warts in Both Groups
Candida
(N = 20)

Vit. D
(N = 20)

Yes

1 (11.1%)

1 (12.5%)

No

8 (88.9%)

7 (87.5%)

Mean

2.6

2.5

±SD

0.6

0.7

Variables
Recurrence
Number of
injections to
clearance

P-value
0.929

0.809

were infrequently recorded by both groups while pain was
less reported among the candida group which was statistically
significant.

M.A. Abdelaal, H.M. Abdelaziz, K.A. Ahmed, M.L. Elsaie

cream forms for treating warts in immunocompromised patients
as well as in children.8,9,10
Aktas et al (2016)12 used intralesional injection of vitamin D for
plantar warts and reported that 16 of 20 patients (80%) showed
full resolution, one patient showed partial resolution and three
experienced no response at all. Raghukumar et al (2017)13
in their study used intralesional vitamin D3 injection for
recalcitrant warts and reported full response in 54 of 60 (90%),
partial response in 4 of 60 (6.66%), and no response in 2 of 60
(3.33%). Complete resolution of distant warts was noticed in all
patients. Another study by Kavya et al (2017)14 conducted on
different types of warts showed complete clearance in 32 of the
42 patients included.
80 patients suffering from warts were divided into two groups
to compare the effect of intra wart injection of purified protein
derivative (PPD) versus intralesional vitamin D3. In the PPD
group, a total of 80% (32 patients) showed complete clearance
and 20% (8 patients) showed partial response; while in the
vitamin D group 72.5% (29 patients) showed complete clearance
and 27.5% (11 patients) showed partial response.15
Abdelkareem et al16 compared Vitamin D injection to saline
injection for treating plantar warts and demonstrated complete
clearance of the injected warts in 40% of the 30 patients included
in their trial compared to 5% in the saline injected control group.
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et al recently compared intralesional vitamin D to candida
17

Recurrence
Rates of recurrence among both groups were not significant
(P= .929); only one patient in group I and one patient in group
II developed new lesions at the site of cured warts during the 6
months follow‐up.

antigen to saline (control) among three groups of patients. They
included 60 patients and demonstrated superiority to Vitamin
D3 intralesional injection to intralesional injection of Candida
antigen.

Warts are one of the very frequent conditions faced by
dermatologists, and despite the many modalities used in
treatment; it represents a challenge and no real satisfactory
treatment that directly eliminates the virus from the skin but
instead the majority of treatments perform destruction on the
involved tissues.7

Of our 20 patients who received candida antigen injection,
complete clearance of the treated warts was observed in 8
patients (40%), partial response in 6 patients (30%) and no
response in 6 patients (30%). Phillips et al (2000)18 reported that
73 patients (70%) had complete cure within 8 weeks of the last
injection, while among children, Maronn et al (2008)19 showed
that 48/55 (87%) had complete resolution, 3/55 (6%) had partial
clearing, and 4/55 (7%) had no improvement

We assessed the safety and efficacy of intralesional vitamin
D3 and candida albicans antigen in treatment of plantar warts.
Patients were randomized into 2 groups, group A (candida
antigen) and group B (vitamin D3). Of the 20 patients who
received intralesional vitamin D3, 8 patients showed complete
response (40%), 6 patients showed partial response (30%), and
6 patients showed no response (30%).

Majid and Imran (2013)20 used intralesional candida antigen
with 19/34 (56%) patients showing full clearance, 2/34 (6%)
showing partial clearance, and 13/34 (38%) showing no
response. Moreover, distant warts failed to show any response
to treatment. Alikhan et al21 and Nofal et al22 in their studies
showed complete regression in candida antigen injected warts
in different body areas by 39% and 33.3%, respectively.

Vitamin D had been used in different forms to treat warts. A
number of studies used Vitamin D occlusive dressings or topical

Patients in our study were followed for 6 months from the
last session and recurrence was observed in one patient only
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1/8 (12.5%) in the Vitamin D group. In comparison to other
studies Aktas et al12 reported that there were no recurrences,
Raghukumar et al13 reported 2 cases (3.3%), Kavya et al14
reported 1 case (3%), and Fathy et al17 reported 1 case (5%).
In conclusion we demonstrated that there was no statistically
significant correlation in complete response between candida
antigen and Vitamin D3. Both treatments show comparable
efficacy and safety in treatment of plantar warts.
Some limitations to our study included a small number of
subjects and the lack of a control group matched for age, sex,
and duration.

M.A. Abdelaal, H.M. Abdelaziz, K.A. Ahmed, M.L. Elsaie

20.
21.
22.

Candida antigen immunotherapy for warts and molluscum. Ped Dermatol.
25, 189–192.
Majid I, Imran S. (2013). Immunotherapy with intralesional Candida albi-cans
antigen in resistant or recurrent warts: A study. Indian J Dermatol. 58, 360–
365.
Alikhan A, Griffin JR, Newman CC. Use of Candida antigen injections for the
treatment of verruca vulgaris: A two‐year mayo clinic experience. J Dermatolog Treat. 2016;27(4):355‐358.
Nofal A, Salah E, Nofal E Yosef, A. Intralesional antigen immunotherapy for
the treatment of warts: Current concepts and future prospects. Am J Clin
Dermatol. 2013;14( 4), 253–260.
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ABSTRACT
Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare and aggressive primary cutaneous lymphoma characterized by
transformed plasmacytoid dendritic cells that overexpress interleukin-3 receptor subunit alpha (IL3RA) also known as CD123. In
addition to several therapies currently undergoing clinical trials, Tagraxofusp-erzs (Stemline Therapeutics, Inc., NY) is a single FDAapproved option available for treatment of adults and children over 2 years of age suffering from BPDCN. It was designed to target
CD123 overexpression in BPDCN as a CD123-directed cytotoxin consisting of a recombinant human interleukin-3 fused to a truncated
diphtheria toxin. We discuss a case of a male patient in his late 70s’ who presented with an asymptomatic rash involving the back and
the right knee that initially developed as pink patches, progressed into plaques, and subsequently rapidly evolved into a tumor involving
the right knee that was confirmed as BPDCN on skin biopsy and was accompanied by bone marrow involvement. Upon initiation of
first line tagraxofusp-erzs therapy, the patient did not achieve improvement. However, off-label use of venetoclax (AbbVie Inc, IL and
Genentech-USA, CA), a Bcl2 inhibitor currently in a Phase I clinical trial, resulted in a satisfactory clinical outcome, nearly complete
resolution of a right knee tumor lesion, and deferment of bone marrow transplant. We believe that our case exemplifies the complexity
of BPDCN, briefly reviews current treatment and management options that are only in infancy, and raises awareness toward success
with alternative off-label therapies such as venetoclax when treating BPDCN.
J Drugs Dermatol. 2021;20(5):550-551. doi:10.36849/JDD.5373
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INTRODUCTION

B

rare and aggressive malignancy caused by transformed
plasmacytoid dendritic cells that overexpress
interleukin-3 receptor subunit alpha (IL3RA) also known as
CD123.1 Tagraxofusp-erzs (Stemline Therapeutics, Inc. NY) is a
CD123-directed cytotoxin consisting of a recombinant human
interleukin-3 fused to a truncated diphtheria toxin2 that was
FDA-approved for BPDCN in 2018 for adults and children over
2 years of age.1 Here, we report a case of BPDCN recalcitrant
to tagraxofusp-erzs, that responded successfully to off-label
venetoclax (AbbVie Inc, IL and Genentech-USA, CA).

CASE PRESENTATION
A man in his late 70’s otherwise in good health developed
an asymptomatic rash involving the back and the right knee.
The rash began as pink patches that evolved into plaques
and subsequently, the plaque on the right knee evolved into
a tumor in the span of 3 months. Skin biopsy showed blastic
plasmacytoid dendritic cell neoplasm (BPDCN). Bone marrow
biopsy showed 22% blasts positive for CD123, CD56 and TCL1.
Further workup was negative for systemic involvement.
The patient received 6 cycles of tagraxofusp-erzs but the
skin lesions persisted. He was then started on chemotherapy
regimen consisting of decitabine (antimetabolite analogue) and
venetoclax (inhibitor of Bcl-2) and underwent three cycles. Skin

normocelluar bone marrow with less than 1% of CD34 positive
immature cells. Markers were negative for CD123, CD56 and
TCL1 with no evidence of blastic plasmacytoid dendritic cells.
Venetoclax treatment conferred a favorable clinical response,
disappearance of skin lesions and nearly complete resolution
of the right knee tumor (Figure 1). Given the success of the
treatment, the patient deferred bone marrow transplantation
typically offered to patients with treatment-resistant BPDCN and
he continues surveillance with oncology.

FIGURE 1. Significant improvement of a cutaneous lesion and nearly
complete resolution of the right knee tumor following 3 cycles of
venetoclax. Top of the figure dates signify when the images were
taken. Bottom of the figure dates signify when the chemotherapy
cycles were recieved. (A) Clinical image of a tumor on the right knee
on 06/05 before the first cycle of venetoclax. (B) Clinical image of a
tumor on the right knee on 7/13 and (C) on 08/05 after the first cycle
of venetoclax demonstrating notable improvement. (D) Clinical image
demonstrating nearly complete resolution of a skin lesion on 9/11
following three cycles of venetoclax. C – cycle.
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DISCUSSION

A. Egger, D. Coello, R.S. Kirsner, J.E. Brehm

CONCLUSION

An aggressive and poorly understood malignancy, BPDCN
represents 0.7% of primary cutaneous lymphomas. The
average age at diagnosis is 67 without racial, ethnic or gender
predilections. No environmental or hereditary associations have
been found. Median survival is twelve months after diagnosis.3
Up to 90% of cases present with skin involvement and 60-90%
with leukemic disease. In the skin, it can present with nodular
lesions, diffuse bruise-like macules and as a disseminated
mixed presentation. Aditionally, cytopenia, lymphadenopathy,
splenomegaly, central nervous system, hepatic, paravertebral,
tonsilar, lung, eye, and paranasal involvement have been
reported.3

Blastic plasmacytoid dendritic cell neoplasm is a malignancy
that carries a poor prognosis and requires a multidisciplinary
team to achieve a timely diagnosis, proper management and
adequate monitoring. We believe that the fascinating complexity
of BPDCN will continue to be unravelled as therapies develop,
therefore further collaborative studies need to continue and the
community should be alert to cases such as ours, and alternative
therapies for malignancies with cutaneous involvement.
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Blastic plasmacytoid dendritic cell neoplasm is conventionally
treated with leukemia- and lymphoma-targeted chemotherapy
with mortality ranging between 17-26%; bone marrow
transplantation is offered as consolidation therapy.5 Newly FDAapproved tagraxofusp-erzs is a promising targeted cytotoxin
for treating BPDCN. However, our patient did not response
to tagraxofusp-erzs underscoring the complexity of the
malignancy and the need of ongoing research and development
of alternative therapies. Venetoclax, a Bcl2 inhibitor was used offlabel in our patient with successful clinical response consistent
with observations by Montero et al.6 Clinical trials involving
venetoclax, CAR T-cells and other approaches are ongoing for
BPDCN (Table 1).

TABLE 1.
Investigational Therapies for Blastic Plasmacytoid Dendritic Cell
Neoplasm Currently in Clinical Trials
Drug

Mechanism Of Action

Phase

Tagraxofusp-erzs

CD123-directed
cytotoxin

FDA approved
(Dec 2018)

Venetoclax

Bcl2 inhibitor

Phase I

UCART123

Engineered T cells
targeting CD123

Phase I

XmAb14045

CD123 directed
cytotoxin

Phase I

Flotetuzumab

CD123 and CD3
dual cytotoxin

Phase II
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ABSTRACT
Locally-advanced periocular basal cell carcinoma (BCC) pose many therapeutic challenges due to the need to preserve functionality
and cosmesis of the orbit and periocular area. Surgical excision and subsequent orbital exenteration are two recognized modalities
of treatment. Vismodegib is currently an FDA-approved monotherapy for locally-advanced and metastatic BCC. We present a case of
the use of vismodegib as neoadjuvant therapy prior to surgical excision of a locally-advanced periocular recurrent BCC in a 75-year-old
male. The patient’s tumor successfully responded to vismodegib allowing surgical excision with clear margins. The orbit was saved in
a patient who otherwise would have required complete orbital exenteration.
J Drugs Dermatol. 2021;20(5):552-554. doi:10.36849/JDD.5661
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revealed a draining ulcerated lesion in the right medial canthal

and exophthalmos and proptosis of the right eye (Figure 1).
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ocally-advanced basal cell carcinoma (BCC) often pose
considerable therapeutic challenges because of the need
to preserve functionality and cosmesis of the affected
region.1 In high-risk, aggressive or recurrent tumors of the
periocular space, orbital exenteration is a therapeutic option
in order to lower rates of tumor recurrence.2 When a tumor
involves the medial canthal area and histology demonstrates
an infiltrative subtype, exenteration is strongly recommended.3
Vismodegib, a hedgehog signaling pathway inhibitor, is
currently an FDA-approved monotherapy for locally-advanced
and metastatic BCC.4 Recently, studies have begun to investigate
the use of vismodegib as a neoadjuvant therapeutic approach
prior to surgery for locally-advanced BCC. We present a case of
the use of vismodegib as neoadjuvant therapy prior to surgical
excision of a locally-advanced periocular recurrent BCC in a
patient who otherwise would have required a complete orbital
exenteration. We also review the current literature.

CASE REPORT
A 75-year-old male presented to the dermatology clinic with a
draining ulcerated lesion of the right medial canthal area with
exophthalmos and proptosis of the right eye for approximately
eight months. The patient reported poor vision in his left eye that
had been present for years and normal vision in his right eye.
Relevant past medical history included surgical excision of BCC
in his right medial canthus in 1992, and radiation for treatment of
recurrent BCC in the same location in 2010. Physical examination

rectus muscle (Figure 2). Biopsy of the mass revealed poorly
differentiated infiltrative BCC.

FIGURE 1. Patient with biopsy proven poorly differentiated basal cell
carcinoma presenting with a draining ulceration in the right medial
canthal area and exophthalmos and proptosis of the right eye.

FIGURE 2. MRI of the orbits revealed a 14x9x19 millimeter enhancing
mass in the medial right orbit. Biopsy of the mass revealed poorly
differentiated infiltrative basal cell carcinoma.
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FIGURE 3. Patient at eight-month follow-up status post eye-sparing
surgery and 102 days of neoadjuvant vismodegib.

L. Angnardo,Y. Humeda, I. Alexandraki, et al

Post-operative visits at eight months (Figure 3) and 12 months
revealed satisfactory extraocular movements and good vision
with no evidence of recurrent disease.

DISCUSSION

The treatment goal for this patient was preservation of his
right eye and orbit due to poor vision in his contralateral eye.
A trial of vismodegib given as neoadjuvant treatment was
initiated. The patient tolerated 150 mg of vismodegib daily for
102 days, at which point side effects, including muscle cramps,
loss of taste, and gastric distress necessitated discontinuation
of treatment. CT scan of the head done one month following
discontinuation of vismodegib revealed complete resolution of
the mass. Following the cessation of vismodegib, eye-sparing
surgery was undertaken by an oculoplastic surgeon successfully
extirpating the tumor with medial canthal area reconstruction.

Vismodegib is an oral, small molecule inhibitor of the Hedgehog
(Hh) pathway. Abnormal activation of the Hh pathway is
associated with the development of BCC. As such, vismodegib
monotherapy is indicated for the treatment of metastatic or
locally-advanced BCC that has recurred following surgery
and in those who are not candidates for surgery or radiation.5
Neoadjuvant use of vismodegib for locally-advanced BCC is an
emerging treatment, although very few cases of neoadjuvant
use of vismodegib, specifically in the periocular region, have
been reported (Table 1).6-11 Its use in this region is especially
notable as it may allow preservation of the orbit in patients that
would otherwise require complete orbital exenteration.
Long-term treatment with vismodegib can be difficult for
patients due to the drug’s side effects, which include dysgeusia,
muscle cramping, and alopecia.12 Additionally, it use as long-

TABLE 1.
Previous Reported Cases of Neoadjuvant Use of Vismodegib in Locally Advanced Periocular Basal Cell Carcinoma (BCC).
Design

Description
of Patients

Wong6

Prospective study

59-year-old female with
left upper and lower
eyelid involvement;
40x30 mm

Demirci7

Retrospective study

79-year-old white male
with BCC of 10 years

Furdova8

Retrospective study

Biorbital infiltration
after exenteration of
one side

Retrospective study

T4 periocular BCC
(primary tumor
invading intraorbital
structures)

Source

Sagiv9

Paulsen10

Gonzalez11

Duration of
Drug Exposure

Response

Follow-Up

Partial response (55%)
followed by surgical
clearance

At 52.4 months, no
evidence of disease

5 months

Complete response
following surgery

Complete response
noted at 21 months
follow-up

Duration of
treatment not
specified

Treatment reported to be
effective

None reported

Median of
14 months

Eight patients underwent
an eye-sparing surgery.
All final surgical margins
were negative for tumor

At last follow-up,
mean of 18 months,
all patients were doing
well without evidence
of recurrent disease

Case report

2015: locally advanced
BCC in the left
periorbital region.
2009: local XRT
(66 Gy over 33
treatments) for BCC

10 months

80% tumor shrinkage of
externally visible lesion.
Surgery completed
with histologic report
indicating no signs
of BCC

At nine-month
follow-up, there
were no signs of
recurrence of the
tumor. The patient had
complete remission of
vismodegib
side effects

Retrospective study

BCC with deep
infiltration of the
internal canthus
8 cases total;
One patient with
invasive orbital BCC

Mean of
5 months

Complete histologic
response

Mean follow-up of 14.4
months, all patients
were disease free
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term monotherapy may be limited by primary and secondary
resistance.11 Therefore, further investigation of its use as
neoadjuvant treatment for advanced periocular BCC prior to
surgical excision is needed to better understand and define
utilization of this drug, as it has the potential to significantly alter
patient outcome and quality of life by preservation of the orbit.
This case sheds light on the neoadjuvant use of vismodegib
in locally-advanced basal cell carcinoma specifically in the
periocular region. The burden of a tumor in this location may
have grave impact on patient outcomes. It is essential to
consider neoadjuvant vismodegib as a potential means for eyesparing surgery in these patients.

DISCLOSURES
The authors have no conflicts of interest to declare.

REFERENCES
1.
2.
3.
4.
5.

Yu-Xin Tay E, Teoh Y, Yeo M. Hedgehog pathway inhibitors and their utility in
basal cell carcinoma: a comprehensive review of current evidence. Dermatol
Ther (Heidelb). 2019;9:3-49.
Shi Y, Jia R, Fan X. Ocular basal cell carcinoma: a brief literature review of
clinical diagnosis and treatment. Onco Targets Ther. 2017;10:2483-2489.
Iuliano A, Strianese D, Uccello G, et al. Risk factors for orbital exenteration in
periocular basal cell carcinoma. Am J Ophthalmol. 2012;153(2):238–241.e1.
Koelblinger P and Roland L. New developments in the treatment of basal cell
carcinoma: update on current and emerging treatment options with a focus
on vismodegib. OncoTargets Ther. 2018;11:8327–8340.
Frampton JE, Basset-Séguin N. Vismodegib: A review in advanced basal cell
carcinoma. Drugs. 2018;78:1145-1156.
Wong KY, Fife K, Lear JT, et al. Vismodegib for locally advanced periocular
and orbital basal cell carcinoma: a review of 15 consecutive cases. Plast
Reconstr Surg Glob Open. 2017;5:e1424.
Demirci H, Worden F, Nelson CC, et al. Efficacy of vismodegib (erivedge) for
basal cell carcinoma involving the orbit and periocular area. Ophthalmic Plast
Reconstr Surg. 2015;31:463–466.
Furdova A and Lukacko P. Periocular BCC Predictors for Recurrence and
Infiltration of the Orbit. J Craniofac Surg. 2017;28:e84-87.
Sagiv O, Nagarajan P, Ferrarotto R, et al. Ocular preservation with neoadjuvant
vismodegib in patients with locally advanced periocular basal cell carcinoma.
Br J Ophthalmol. 2019;103:775-780.
Paulsen JF, Øregaard JS, Nielsen AL, et al. Vismodegib and surgery
combined – effective treatment of locally advanced basal cell carcinoma.
Acta Oncologica. 2016;55:1492-1494.
González AR, Etchichury D, Gil ME, et al. Neoadjuvant vismodegib and Mohs
micrographic surgery for locally advanced periocular basal cell carcinoma.
Ophthal Plast Reconstr Surg. 2019;35:56-61.
Apalla Z, Papageorgiou C, Lallas A, et al. Spotlight on vismodegib in the
treatment of basal cell carcinoma: an evidence-based review of its place in
therapy. Clin Cosmet Investig Dermatol. 2017;10:171-177.

Do Not Copy
Penalties Apply

6.
7.
8.
9.
10.
11.
12.

AUTHOR CORRESPONDENCE
Lauren Angnardo BS
E-mail:................……...................... langnardo@gmail.com

|

Next Page

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

doi:10.36849/JDD.5675

May 2021

555

Volume 20 • Issue 5

Copyright © 2021

CASE REPORT
SPECIAL TOPIC

Journal of Drugs in Dermatology

Novel Treatment of In-Transit Metastatic Melanoma
With Shave Excision, Electrodesiccation and Curettage,
and Topical Imiquimod 5% Cream
Jeffrey A. Globerson DO,a Trevor Nessel MS-IV,a Brandon M. Basehore DO,B Eli R. Saleeby MDc
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ABSTRACT
In-transit metastatic melanoma is classified as a regional intralymphatic metastasis of melanoma. Currently, there is no standardized
regimen used to treat in-transit metastatic melanoma, and therapy is individualized based on the patient. While many patients
undergo surgical procedures, those with surgical contraindications or declination face challenges when attempting to find adequate
treatment options. This case report demonstrates the successful treatment of multiple in-transit metastatic melanoma lesions using
the combination of shave excision, electrodesiccation and curettage, and topical imiquimod cream. Several months later, examination
showed clinical resolution of the original metastatic lesions. This treatment regimen may provide an alternative option for a select group
of patients with certain comorbidities and therapeutic contraindications.
J Drugs Dermatol. 2021;20(5):555-557. doi:10.36849/JDD.5675

INTRODUCTION

I
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n-transit metastatic melanoma (ITMM) is defined as
metastases of melanocytes within the regional dermal
or subcutaneous lymphatics greater than 2 cm from the
primary lesion but not further than regional lymph nodes.1
It commonly presents clinically as erythematous papules or
nodules of variable size that can display pigment.2 A standardized
protocol for treatment of ITMM has yet to be determined and
presents a therapeutic challenge. Different therapies are used
depending on the anatomic site of malignancy, extent of
metastasis, and patient condition. For patients who are not
surgical candidates, literature has documented the successful
use of alternative treatments, such as topical imiquimod
monotherapy or combination therapies.3 We present a case
report of a patient with multiple ITMMs treated with shave
excision, electrodesiccation and curettage (ED&C), and daily
application of topical imiquimod 5% cream for three months.
To the best of the authors’ knowledge, this is the first report
of using this combination of treatment modalities for ITMM.
This case demonstrates that this therapeutic approach may be
considered in patients with ITMM who are not candidates for
surgical excision.

CASE REPORT
An 89-year-old male was referred to the dermatology clinic
in March 2015 for surgical excision of confirmed malignant
melanoma (MM) on his chest (Breslow thickness 2.4mm, stage

lymphocutaneous ITMM (Figure 1). Biopsy of one such lesion
confirmed the diagnosis of MM (stage T1b). There was no
palpable evidence of nodal disease. At that time, the patient
deferred sentinel lymph node biopsy and underwent positron
emission tomography (PET), which detected no evidence of
nodal or visceral metastases.

FIGURE 1. Numerous multicolored papules on the right medial breast
and upper chest.

Potential treatment options including surgical excision,
systemic therapy, and alternative locally destructive and
immunomodulatory modalities were presented to the patient
and his caregivers. Given the presence of multiple lesions,
the patient’s limited functional status, and the prognosis of his
disease, the decision was made to pursue a combination of
local surgical and topical treatments. Thirty-three deep shave
biopsies were performed with a #15 surgical blade followed by
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ED&C of the tissue. Each treated lesion was contained within
the dermis, superficial to the subcutaneous layer. The depth of
the shave excisions were determined by the absence of deep
pigment noted clinically. Two of the biopsies were collected
for histopathologic evaluation, both consistent with MM
(right areola and mid chest, both stage T1a). One day after the
biopsies were taken, the patient was instructed to apply topical
imiquimod 5% cream once daily to the involved areas for
3 months.
Weeks after initiating therapy with imiquimod, the patient
developed erythema, scaling, and erosions in the areas of
treatment without clinical evidence of new lesions (Figure
2). In August 2015, the patient developed local recurrence of
ITMM in previously uninvolved areas but demonstrated no
recurrence of the original lesions (Figure 3). For the treatment
of these new lesions, the patient opted for topical imiquimod
monotherapy. Interval PET scans in August and November 2015
demonstrated no evidence of internal metastases. In January
2016, examination of the patient revealed hypopigmentation
at the location of the previously treated ITMM without clinical
evidence of recurrent disease (Figure 4). The treated areas on
the anterior chest remained recurrence-free until his passing
a year later secondary to unrelated pneumonia, 22 months
after his initial presentation to our clinic. Histologic analysis
confirming complete resolution of the treated ITMM was unable
to be performed as a consequence of the patient’s declining
health status.

J.A. Globerson, T. Nessel, B.M. Basehore, E.R. Saleeby

DISCUSSION
ITMM is a unique clinical entity in which melanoma deposits
in the skin are visualized within the lymphatic drainage basin
of a primary cutaneous melanoma occurring greater than 2 cm
from the primary lesion. Surgical excision remains the gold
standard treatment for cutaneous melanoma. However, surgery
may be inappropriate in a subset of patients with multiple, widespread, or recurrent in-transit metastases. Immunomodulatory
agents and locally destructive techniques have gained attention
as potential treatment options in this population. Imiquimod
5% cream is one such immunomodulatory agent that has
been evaluated for treatment of ITMM in a number of case
reports, both as a monotherapy and in combination with other
therapies.4,5
Imiquimod, an immunomodulatory imidazoquinoline amine,
demonstrates antitumor effects, ultimately inducing a type-1
T-helper immune response. Topical imiquimod 5% cream is FDA
approved for the treatment of HPV-induced genital warts, actinic
keratoses, and superficial basal cell carcinoma.4 Although it is not
approved for use in treating cutaneous melanoma, imiquimod
has demonstrated success as monotherapy and in combination
therapy with modalities including surgical excision, cryosurgery,
laser therapy, 5-fluorouracil, tretinoin 0.1% cream, intralesional
interleukin-2, and talimogene laherparepvec, among others.3
The immune response evoked by topical imiquimod tends to
produce an important local reaction characterized by erythema,
scaling, and erosions of the cutaneous metastases days to
weeks after initiating treatment.5
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FIGURE 2. Erythema, scaling, and erosions in the areas of treatment.

FIGURE 3. New in-transit metastases in previously uninvolved areas.

FIGURE 4. Hypopigmentation at the location of the previous metastases
without evidence of recurrent melanoma.

To the authors’ knowledge the only report describing surgical
excision followed by topical imiquimod for the treatment
of ITMM was published in 2006. In their study, this regimen
resulted in a locally complete response in 6 out of 8 patients.5
Of these, 2 had local recurrences outside of the treated area, 2
developed distant metastases, and 3 remained disease-free at
24-month follow-up.5 The degree of the inflammatory response
appears to be indicative of its therapeutic efficacy, as ulceration
increases the probability of complete resolution.5 Notably,
Turza et al report that imiquimod is more effective for dermal
metastases compared to subcutaneous lesions.4
The management of ITMM continues to develop without a
standardized protocol for treatment and follow up, and there is
limited data on the efficacy of the various reported treatment
options for ITMM. This experience suggests that combination
therapy involving shave excision, ED&C, and topical imiquimod
can be utilized in selected patients with ITMM. Despite the
positive result observed in this case, we recognize the lack of
histological evidence confirming resolution presented here.
Further studies are warranted to compare existing management
options and establish standardized treatment guidelines for
ITMM.
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Two Cases of Recalcitrant Dyshidrotic Eczema
Treated With Dupilumab
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INTRODUCTION

D

yshidrotic eczema, also known as dyshidrosis or
pompholyx when involving larger bullae, is a chronic,
relapsing palmoplantar dermatosis characterized by
intensely pruritic and frequently painful deep-seated vesicles
and bullae. Often likened to tapioca pudding, the vesicles
typically erupt on the lateral aspects of the fingers and persist
for several weeks before progressing to desiccation and
desquamation.1 Perpetual cycles of relapse and remission
frequently last several years and recurrence is common.
Rather than an independent disease entity, dyshidrotic eczema
is often thought to be a manifestation of other eczematous
dermatosis such as atopic dermatitis or contact dermatitis
(allergic and irritant).2,3 Factors thought to be associated with
the development of dyshidrotic eczema include a history of
atopic dermatitis,4 a history of allergic contact dermatitis,4-6
exposure to contact irritants,7 id reactions,8 IVIG exposure,6,8,9
hyperhidrosis,4 smoking,5-7 and sunlight exposure.10

clobetasol, PUVA, and acitretin without significant improvement
of symptoms. Biopsy of the palm demonstrated spongiotic
dermatitis with intraepidermal vesicle formation supporting
the diagnosis of dyshidrotic eczema. Patch testing showed
reactions to benzocaine, nickel sulfate, methylisothiazolinone,
iodoproponyl butylcarbamate, cocamidopropyl betaine, and
formaldehyde. Despite avoidance and adherence to a low
nickel diet, he only had mild improvement of symptoms. He
continued to report a sensation akin to “constantly walking on
Legos.” Treatment with 60mg of intramuscular triamcinolone
led to complete resolution of symptoms, but recurrence
occurred within 1 month. He was started on dupilumab 600mg
subcutaneously (SQ) followed by 300mg SQ every other
week with clobetasol as needed. At follow up, he noted rapid
and profound improvement beginning within 1 week of his
first dose. At 6 months, improvement was sustained without
application of clobetasol.
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Basic treatment strategies for all patients with dyshidrotic
eczema include avoidance of contact irritants, gentle skin care
to reduce irritation, and use of emollients to restore barrier
function.11 Mild to moderate cases may be treated with topical
steroids, calcineurin inhibitors, and ultraviolet light (narrow
band UV-B and UVA1). Treatment failure with first line topical
agents is common, and more potent treatments such ultrahigh potency topical corticosteroids under occlusion, systemic
corticosteroids, psoralen-ultraviolet A therapy (PUVA),
and systemic immunosuppressants such as methotrexate,
mycophenolate mofetil, cyclosporine, and azathioprine are
often used. Unfortunately, many cases of dyshidrotic eczema are
recalcitrant to multiple treatment trials, resulting in significant
morbidity. In this series, we discuss two cases of recalcitrant
dyshidrotic eczema that had profound improvement after
treatment with dupilumab.

CASE 1
A 38-year-old male Chief Petty Officer in the United States Navy
presented to the Dermatology Clinic with a five-year history
of firm, intensely pruritic vesicles on his hands and feet. He
had been previously treated with keratolytic agents, topical

FIGURE 1. (Left) Patient 1 hands prior to initiation of dupilumab. (Right)
Patient 1 at 6 week follow-up.

Figure 1: (Left) Patient 1 prior to initiation of dupilumab. (Right) Patient at 6 week follow-up.

CASE 2
Case 2

A 38-year-old male Culinary Specialist in the United States Navy was evaluated in the dermatology clinic for a several-year

history of dyshidrotic eczema
of the hands
and feet. His symptoms
had previously been mildin
and were
managedUnited
only with topical States
A 38-year-old
male
Culinary
Specialist
the
moisturizers. However, within the past year, his symptoms began to worsen significantly, to the extent that they interfered with
his ability to cook and made walking difficult. Since the worsening of his symptoms, he has not responded to topical
Navy corticosteroids.
was evaluated
in the
dermatology
clinic
a severalHe did experience some improvement
with oral
prednisone, with symptoms returning
to baselinefor
after cessation.
Patch testing with the North American Standard Series failed to identify potential contact allergens. The patient was treated with
apremilast for approximately 1 month without significant improvement, and treatment was curtailed due to development of
year history
dyshidrotic
the
hands
and
depressed mood. Heof
was started
on dupilumab 600mg SQ,eczema
followed by 300mg of
SQ every
other week.
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began feet. His
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reported an
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complete resolution
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soles. Physical
exam showed
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previously
mild
andon hiswere
managed
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complete clearing of the bilateral feet with some fine scale on the bilateral palms. Narrow-band UVB was discontinued and the
improvements persisted at 3 months.
with topical moisturizers. However, within the past year, his
symptoms began to worsen significantly, to the extent that they
interfered with his ability to cook and made walking difficult.
Since the worsening of his symptoms, he had not responded to
topical corticosteroids. He did experience some improvement
with oral prednisone, with symptoms returning to baseline
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FIGURE 2. (Left) Patient 2 feet prior to initiation of dupilumab. (Right)
Patient 2 at 6 week follow-up.

Figure 2: (Left) Patient 2 prior to initiation of dupilumab. (Right) Patient at 6 week follow-up.
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In this article, we report two cases of recalcitrant dyshidrotic eczema, which were successfully treated with dupilumab.
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These two cases add to the newly emerging evidence that
dupilumab can be used as a highly effective treatment for
patients with unmanageable dyshidrotic eczema on the palms
or soles. To date, four other total cases of the successful
treatment of dyshidrotic eczema with dupilumab have been
reported in the literature, all of which have been associated with
profound and sustained responses.16-18 This case series adds to
the growing literature supporting the use of dupilumab in the
treatment of patients with recalcitrant dyshidrotic eczema, both
with and without diagnosed contact allergens.
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In this article, we report two cases of recalcitrant dyshidrotic
eczema, which were successfully treated with dupilumab.
Dupilumab is an interleukin 4 receptor-α antagonist that inhibits
the action of both IL-4 and IL-13, thus blocking two important
cytokines responsible for Th2-mediated inflammation.12
Dupilumab has been FDA approved for atopic dermatitis in
adults not controlled by topical therapy. Additional ongoing
studies on the efficacy of dupilumab include treatment of
eosinophilic esophagitis, pediatric peanut allergies, alopecia
areata, and chronic urticaria.13
Dyshidrotic eczema is a distinct entity thought to be on the
clinical spectrum with atopic dermatitis. It is often difficult to
control, and relapses are common after cessation of therapy.
To date, there have been few randomized control trials for
the treatment of dyshidrotic eczema and no FDA approved
treatment exists. Current treatment options for refractory cases
are limited by poor efficacy and significant side effects. Systemic
corticosteroids are often effective but are generally not a viable
long-term option. Immunosuppressants are limited by their
significant side effect profile and relapse typically occurs after
discontinuation.14,15 Dupilumab is typically very well tolerated
with a low side effect profile, with the most common adverse
effects being conjunctivitis, injection site reaction, and localized
herpes simplex.12
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Full Face and Neck Treatment With OnabotulinumtoxinA
in Patients With Facial Palsy
Roberta D’Emilio MD, Teresa Salerno MD, Giuseppe Rosati MD
Villa Salaria, Rome, Italy

INTRODUCTION

F

acial palsy is a common problem from which many
patients do not completely recover and hence have
to live with chronic sequelae.1 These may include
discomfort, functional deficiencies, and aesthetic defects that
can have significant physical and mental consequences and a
detrimental impact on quality of life.2,3

Botulinum neurotoxin type A (BoNTA) is a key tool in the
management of facial palsy, reducing associated synkinesis and
hyperkinesis while also improving facial balance and overall
aesthetics.1,4-6 Improvements in quality of life have also been
demonstrated.1,7 Furthermore, BoNTA injection is minimally
invasive and repeatable, and usually associated with few major
adverse events;1,4,6 hence, BoNTA may be used as part of a longterm management strategy.

used for all treatments (50 units of onabotulinumtoxinA in 1.25
mL of saline solution).

CASE 1
A 53-year-old woman presented with left-side Bell’s palsy that
had developed late in pregnancy when she was 40 years old.
Routine blood testing and analyses for neurotropic viruses were
negative. She was treated with corticosteroids until delivery.
Since then, she had left facial hemispasm with painful tonic–
clonic contractures, particularly in the lower face. Previous
attempts at drug therapy with clonazepam, pregabalin,
baclofen and gabapentin yielded only temporary and partial
improvements. The addition of complementary treatments,
such as B vitamins, physiotherapy, acupuncture and magnet
therapy, had no benefit. She was also treated with BoNTA
injections 2–3 times per year, primarily in the upper third with
little treatment of the mid- and lower face; the neck was not
injected. This approach was largely unsuccessful.
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Standardized protocols are currently lacking for the use of
BoNTA in patients with facial palsy.3,7 Owing to the great variety
of clinical presentations, every case should be assessed and
treated on an individual basis. Nonetheless, it is important for
practitioners to achieve some degree of systematization within
their overall methodology.
We have developed a full-face and neck approach to the
treatment of facial palsy with BoNTA using standardized entry
points, dose ranges and injection depths (Table 1). The overall
focus is on:
• Treatment of both sides of the face to ameliorate synkinesis
of the affected side, minimize hyperkinesis of the unaffected
side, and improve overall facial symmetry.
• Treatment not just of the face but also both sides of the neck,
with the aim of obtaining a progressive rejuvenation that
minimizes the negative aesthetic effects of facial palsy.
Here, we present case studies of two patients with facial
hemiparesis treated with BoNTA (onabotulinumtoxinA, Allergan,
Dublin, Ireland) using this approach. The standard dilution was

At 47 years of age, she underwent left retromastoid
microcraniectomy to solve a vascular–nervous conflict at the
origin of the left facial nerve in the bulb-pontin. After surgery,
resolution of hemispasm was noted in the upper third of the
face, with slight persistence in the middle third, but no change in
the lower third. She was subsequently treated only with BoNTA
on an irregular basis. The patient self-assessed the results using
the 5-point Global Aesthetic Improvement Scale (GAIS): 1 =
worsened; 2 = no change; 3 = improved; 4 = much improved; 5
= very much improved. Using this scale, the change was rated
as a 3, representing an ‘improved’ appearance.
The patient began treatment at our center in April 2019, based
on a full-face and neck approach using onabotulinumtoxinA
(Table 2; Figure 1A). Repeat treatment using a similar injection
pattern was undertaken in June 2019 and October 2019.
Excellent results were achieved, as shown and described in
Figure 1. Results on GAIS were assessed by the patient as a 5,
representing a ‘very much improved’ appearance.
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FIGURE 1. Full-face and neck treatment with onabotulinumtoxinA in a patient with facial palsy. A 53-year-old woman with left-side Bell’s palsy. Her
injection plan with onabotulinumtoxinA is provided in (part A). She is also shown before (parts B–G) and 1 month after the first session of treatment
(parts H–M). Notable features of the result include: good symmetrization, which was particularly evident in the eyebrows; relaxation of the chin
area (which had been in constant contraction before treatment) and disappearance of synkinesis on the affected side; harmonization of the smile,
with a reduction of hyperkinesis on the healthy side; maintenance of the ability to close her eyes despite treatment of the intrapalpebral portion
of the orbicular muscle on the affected side; reduced platsymal contraction, which promoted a new aesthetic balance of facial contours; and
general rejuvenation of the whole face, including the mandibular line. In part A: procerus, orange; corrugator supercilii, red; frontalis, mid-blue;
orbicularis oculi, yellow; nasalis, dark green; zygomaticus major, pink; risorius, purple; depressor labii inferioris, pale blue; platysma, pale green;
mentalis, dark blue.

CASE 2

several months after surgery, she had to keep the eyelid on
Do Not For
Copy
the paralyzed side closed with a plaster.
Penalties Apply

A 68-year-old woman presented with post-surgical facial palsy
on the left side, which had developed after excision of an
acoustic nerve neurinoma at 45 years of age.

FIGURE 2. Full-face and neck treatment with onabotulinumtoxinA in a patient with facial palsy. A 68-year-old woman post-surgical facial palsy on
the left side. Her injection plan with onabotulinumtoxinA is provided in (part A). She is also shown before (parts B–F) and 1 month after the first
session of treatment (parts G–K). Notable features of the result include: good symmetrization of the entire face; relaxation of the chin area and
the eyebrow of the affected side (which had been in constant contraction before treatment) with associated disappearance of chin synkinesis
and reduced upper eyelid synkinesis on the affected side; harmonization of the smile, with a reduction of hyperkinesis on the healthy side;
maintenance of the ability to close her eyes despite treatment of the intrapalpebral portion of the orbicular muscle on the healthy side; and general
rejuvenation of the whole face, including the mandibular line, chin and lips. In part A: procerus, orange; corrugator supercilii, red; frontalis, midblue; orbicularis oculi, yellow; nasalis, dark green; zygomaticus major, pink; risorius, purple; levator labii superioris alaeque nasi, cream; depressor
labii inferioris, pale blue; platysma, pale green; mentalis, dark blue.
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Passive physiotherapy yielded no improvement. After 6
months, she experienced spontaneous improvement and the
eyelid resumed normal functionality.
At around 48–49 years of age, she began undergoing BoNTA
treatment of the upper third of the healthy side of her face,
with good aesthetic outcomes, self-assessed as a 4 (‘much
improved’) on GAIS. Ten years later, she underwent a surgical
neck lift with results that were initially positive but began to
deteriorate within ~2 years.
The patient started treatment at our center in July 2019, based on
a full-face and neck approach using onabotulinumtoxinA (Table
2; Figure 2A). Repeat treatment using a similar injection pattern
was undertaken in December 2019 and May 2020. Excellent
results were achieved (Figure 2), particularly considering her
advanced age. The patient was especially satisfied with the
improvements in the lower third, mouth, and neck areas. She
assessed the overall results on GAIS as a 5, representing a ‘very
much improved’ appearance.

DISCUSSION
The approach employed in both patients involved injection of
onabotulinumtoxinA into a wide variety of muscles on both sides
of the face and neck. The total doses used (109–156 units per
session) were substantially higher than in most previous facial

TABLE 1.
OnabotulinumtoxinA Dosing and Injection
Muscle

R. D’Emilio, T. Salerno, G. Rosati

palsy studies.4-6 This was because we did not limit ourselves to
treating synkinesis, hyperkinesis and facial asymmetry, but also
applied the principles of full-face aesthetic treatment8 to obtain
an anti-aging, rejuvenating effect.
The two patients were treated differently according to individual
functional alterations of the facial muscles, but the overall
approach remained within our standardized framework (Table
1). In both cases, we have reported here on the treatment
and outcomes across the first 3 sessions. These were given
at intervals of 3–6 months, in line with the typical duration
of effect of BoNTA, although there is evidence from previous
studies of prolonged effects beyond 6 months in facial palsy.1
At each treatment session, patient photographs were captured
in various projections both in static and dynamic pose. Results
were verified at follow-up appointments 2–3 weeks after initial
treatment. Touch-ups were given if necessary, typically to
modulate the synkinesis that sometimes develops, particularly
after treating the hyperactive (healthy) side of the face.
In both cases, patient photographs demonstrate the
improvements achieved (Figures 1 and 2); GAIS assessments
also suggested substantial aesthetic enhancements. Neither
patient experienced any significant complications. This aligns
with data from systematic reviews of previous studies of
BoNTA in facial palsy, which have suggested low rates of

Do Not Copy
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Dose Range (Units)

Preferred Injection Level

Injection Depth (mm)

Affected side
Procerus

4

Intramuscular

6–8

6–10

Intramuscular; origin / insertion

6–8 / 2

Frontalis

4–6

Intramuscular or Intracutaneous

2–4

Orbicularis oculi

8–10

Intracutaneous

2–3

Corrugator supercilii

2

Intracutaneous (very superficial)

1

Nasalis (transverse portion)

Orbicularis oculi (endopalpebral portion)

2–4

Intramuscular

3–4

Zygomaticus major

2–3

Intramuscular (origin of the muscle)

8–10

Risorius

2–3

Intramuscular

4

2

Intramuscular

4–8

2–3

Intramuscular

2–3

Levator labii superioris alaeque nasi
Depressor labii inferioris
Platysma (lateral and anterior)

20–36

Intracutaneous

1–2

3–5

Intramuscular; origin / insertion

6–10 / 2

Corrugator supercilii

2–4

Intramuscular; origin / insertion

6–8 / 2

Frontalis

2–4

Intramuscular or Intracutaneous

2–4

Orbicularis oculi

4–6

Intracutaneous

2–3

Orbicularis oculi (endopalpebral portion)

2–4

Intracutaneous

1
3–4

Mentalis
Unaffected side

Nasalis (transverse portion)
Platysma (lateral and anterior)
Mentalis

2

Intramuscular

20–34

Intracutaneous

1–2

3–5

Intramuscular; origin / insertion

6–10 / 2

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

|

Search Issue

Cover

|

Next Page

563
Journal of Drugs in Dermatology
May 2021 • Volume 20 • Issue 5

R. D’Emilio, T. Salerno, G. Rosati

TABLE 2.
OnabotulinumtoxinA Treatment Sessions
Muscle

Case 1

Case 2

Sex

Female

Female

Age (years)
Diagnosis

53

68

Bell’s palsy (left side)

Post-surgical facial palsy (left side)

April 2019

July 2019

Treatment Session 1
Date
Total dose

†

Areas treated

109 Units

156 Units

Right side: Procerus; corrugator; frontalis; orbicularis oculi;
nasalis (transverse); zygomaticus major; risorius; DLI;
platysma (mandibular area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi (also
intrapalpebral portion); platysma (mandibular area) and
neck; mentalis

Right side: Procerus; corrugator; frontalis; orbicularis
oculi (also intrapalpebral portion); nasalis (transverse);
zygomaticus major; risorius; levator labii superioris; DLI;
platysma (mandibular area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi; platysma
(mandibular area) and neck; mentalis

Treatment Session 2
Date

June 2019

December 2019

Total dose†

127 Units

116 Units

Areas treated

Right side: Procerus; corrugator; frontalis; orbicularis oculi;
nasalis (transverse); zygomaticus major; risorius; DLI;
platysma (mandibular area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi (also
intrapalpebral portion); platysma (mandibular area) and
neck; mentalis

Treatment Session 3
Date
Total dose

†

Areas treated

Do Not Copy
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Right side: Procerus; corrugator; frontalis; orbicularis
oculi (also intrapalpebral portion); nasalis (transverse);
zygomaticus major; risorius; levator labii superioris; DLI;
platysma (mandibular area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi; platysma
(mandibular area) and neck; mentalis

October 2019

May 2020*

110 Units

120 Units

Right side: Procerus; corrugator; frontalis; orbicularis oculi;
nasalis (transverse); zygomaticus major; risorius; DLI;
platysma (mandibular area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi (also
intrapalpebral portion); platysma (mandibular area) and
neck; mentalis

Right side: Procerus; corrugator; frontalis; orbicularis
oculi (also intrapalpebral portion); nasalis (transverse);
zygomaticus major; risorius; DLI; platysma (mandibular
area) and neck; mentalis
Left side: corrugator; frontalis; orbicularis oculi; platysma
(mandibular area) and neck; mentalis

The third treatment was delayed owing to the COVID-19 outbreak. †Including touch up. DLI, depressor labii inferioris.

*

major complications.1,6 Furthermore, a recent randomized trial
comparing three different BoNTA formulations in patients with
synkinesis observed no major adverse events.4
Many facial muscles were treated that would not normally be
included in aesthetic BoNTA procedures for non-palsy patients
– such as zygomaticus major, risorius, levator labii superioris,
depressor labii inferioris, and endopalpebral orbicularis oculi.
Thus, a deep knowledge of the functional anatomy of the facial
muscles is required. Furthermore, injection depth is crucial;
some muscles must be treated at their deep origin, some at their
cutaneous insertion, and others may potentially be treated at
either (based on individual patient needs).
Following initial BoNTA treatment, each subsequent round
of therapy should be adapted as required. Indeed, injection

quantities in the two patients described here varied somewhat
between sessions (Table 2). We noted that some asymmetries
reduced in severity between sessions. For example, the chin
area was always hyperactive and synkinetic, but showed a
high degree of improvement even as the pharmacologic effect
of BoNTA declined over time. We also attained sustained
symmetrization of the eyebrows. Our findings align with
previous data suggesting that BoNTA continues to be effective
over multiple treatment sessions in patients with facial palsy.9
Both patients were extensively treated in the platysma to
achieve a lifting and anti-aging effect within the lower third of
the face. Normally, to obtain a lifting effect during non-palsy
aesthetic treatment, we would reduce the action of the platysma,
which has a depressive activity in its mandibular insertion,
thereby fostering the antigravity effects of the muscles of the
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middle third of the face. In palsy cases, one side of the face has
no active elevator muscles. Hence, it is even more important
to reduce platysma activity, in order to rebalance asymmetric
tissue descent.

CONCLUSIONS
Use of BoNTA across the whole face and neck is a minimally
invasive approach to the aesthetic treatment of facial palsy with
a low risk of major complications and the potential for excellent
results. When treating these patients, it is essential to find a
balance between the relaxing effects of BoNTA and preservation
of residual motor function. If treatment is performed gradually
by a skilled practitioner, an acceptable compromise between
aesthetics and function can be achieved.
In the two cases described here, we have demonstrated marked
improvements in synkinesis, hyperkinesis and facial symmetry,
and also shown an anti-aging effect similar to that achieved with
normal full-face treatments using BoNTA.8 Results stabilized
across multiple sessions of repeat treatment.
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INTRODUCTION

E

xtramammary Paget’s Disease (EMPD) is a rare
malignancy that commonly presents on apocrine-rich
skin as a unilateral scaly patch or plaque that often
grows slowly and asymmetrically.1 There is growing evidence
to suggest that Mohs micrographic surgery (MMS) may provide
better patient outcomes and lower recurrence rates compared to
wide local excision. We present a rare case of EMPD presenting
as bilateral scrotal patches that were found via cytokeratin-7
(CK7) staining during MMS to connect subclinically in a
contiguous fashion around the base of the penis.

CASE REPORT
A 60-year-old man from South Korea was referred for MMS
with CK7 for biopsy-proven EMPD on the right and left scrotum.
He was scheduled for wide local excision in South Korea prior
to referral. His physician learned about the Mohs technique and
the improved cure rates and made arrangements for referral
and transfer of care. Physical examination revealed a 5.5 cm x 5
cm pink patch with features of EMPD on the left scrotum (Figure
1), and a 7 cm x 5 cm subtle pink and dyspigmented patch on
the right scrotum (Figure 2).

During the preoperative consultation, scouting biopsies with
CK7 staining were performed on each side, at 12, 3, 6, and 9
o’clock positions beyond the visible margins of the tumor to
better assess the extension of EMPD (Figure 3). On the day of
surgery, peripheral Mohs technique was used to remove a ring
of tissue beyond the visible border and the positive scouting
biopsies.2 MMS using CK7 staining was performed to improve
accuracy of margin control, as highlighted in several recent
studies.2-4

FIGURE 3. Five stages of MMS revealed that the defects on the left and
right scrotum were essentially contiguous in the suprapubic region
and perineum. The defect was repaired with a large, meshed skin graft.
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FIGURE 1. (A) Pink scaly patch with features of EMPD on the left
scrotum. (B) Subtle pink and dyspigmented patch on the right scrotum.

FIGURE 2. CK7 immunostaining of scouting biopsies beyond the visible
margins of the tumor was consistent with EMPD, highlighting individual
Paget cells confined to the epidermis.

MMS required two days and five stages at which point the
defects on the left and right scrotum were essentially contiguous
in the suprapubic region and perineum. A small finger-like
projection of EMPD was still positive in the inferior perineum.
The patient refused to proceed with additional stages of Mohs
in the office. The collaborating plastic surgeon removed the
islands of tumor left in the center of the wound after peripheral
margins were cleared. He also excised the positive area in
the inferior perineum; en face processing with CK7 revealed
cleared margins. The large contiguous defect on the right and
left scrotum, which collided in the suprapubic region and below
the scrotum, was repaired with a large, meshed skin graft
(Figure 3).

DISCUSSION
EMPD often presents similar to an inflammatory skin condition,
resulting in misdiagnosis and delayed treatment. Primary EMPD
arises as an intraepidermal neoplasm of glandular origin.
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A simplified classification of EMPD has been proposed and the
authors are in agreement with this classification: Type I EMPD
is defined by Paget cells confined entirely to the epidermis and
the epithelial structure of its adnexa, with or without dermal
invasion. Type II EMPD exists within the epidermis, the epithelial
structure of its adnexa, and the contiguous epithelium of the
genitourinary or gastrointestinal tract.5 Many of the underlying
cancers seen in EMPD patients are likely coincidental and
unrelated to the EMPD or represent contiguous disease
extending into the lower gastrointestinal or genitourinary tract
(Type II).5 The search for underlying cancers in EMPD patients
should be focused on contiguous disease extending into the
urethra, anal canal, and vaginal/cervical mucosa if there is
clinical suspicion or if indicated by the scouting biopsies or
surgical margins. Regardless of EMPD, all patients should have
age appropriate screening for other cancers per recommended
guidelines.

In this patient, standard surgical excision of the two separate
lesions based on clinical exam alone would likely have resulted
in incomplete removal. Our experience adds to a growing body
of literature demonstrating that MMS with CK7 staining results
in the most complete removal of EMPD and provides for the
lowest risk of recurrence.3,9 In addition, it supports the previous
finding that the tumor extends far beyond the visible margins in
a finger-like contiguous pattern.2 Preoperative scouting biopsies
with CK7 staining is strongly advised in planning surgical
excision.

EMPD predominantly affects females, though the male:female
ratio nears 1:1 amongst Asian patients.3 Involvement of the male
genitalia comprises only 14% of EMPD cases; these lesions are
usually unilateral and appear on the scrotum, penis, groin, and
perianal regions.1 Bilateral involvement of the male genitalia is
even more rare, and there have been few case reports of bilateral
EMPD involving the genitalia and/or axilla.6,7 Thus, our patient
presents a rare case of EMPD with bilateral involvement of the
scrotum that connected subclinically in a contiguous fashion, as
revealed by MMS with CK7 staining.
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Surgical removal is the mainstay of treatment for EMPD; however,
wide local excision results in high recurrence rates, ranging
from 22% to 60%, which may be due to the wide subclinical
spread of EMPD outside of empirical surgical margins.8,9 There
is growing evidence that MMS results in more favorable patient
outcomes, with recurrence rates ranging from 8% to 26% (16%
in primary EMPD, 50% in recurrent EMPD), with an overall cure
rate of 100%.8,9 Though MMS allows for 100% margin evaluation
and more complete tumor removal than wide local excision,
recurrence rates for EMPD treated with MMS remain higher
than for other cutaneous malignancies, such as basal cell and
squamous cell carcinomas (3.5% recurrence), treated with
MMS.10 The relatively high recurrence of EMPD after MMS is
proposed to be due to the difficulty in recognizing single tumor
cells on routine staining.3 Thorough identification of tumor cells
is especially important for EMPD lesions, which may show
a highly irregular, subclinical growth pattern with finger-like
projections that do not stain with hematoxylin & eosin, yet stain
with CK7.2 In a retrospective, multi-center, cross-sectional study
of patients treated with MMS with CK7 staining, all primary and
recurrent EMPD tumors that were excised entirely by MMS and
fully evaluated with intraoperative CK7 immunostaining had a
composite local recurrence rate of 3.3%, similar to that of basal
cell and squamous cell carcinoma treated with MMS.3

10.
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ABSTRACT
Reduction of psoriasis body surface area (BSA) is associated with improved patient quality of life. Post-hoc analyses of the PSO-LONG
study compared impact on BSA of proactive management versus reactive management strategies using calcipotriol/betamethasone
dipropionate (Cal/BD) foam. Mean BSA values, as well as normalized area under the curves (AUCs) for patient BSA were assessed.
Analyses found that after the PSO-LONG study’s four-week open-label lead-in phase, when all patients received once-daily Cal/BD
foam, mean BSA was significantly reduced. Thereafter, mean BSA remained at lower levels in patients on proactive management
compared to reactive management. This was reflected in AUC BSA, which was consistently lower in the proactive management arm.
Treatment-related differences were statistically significant when analyzing the full analysis set (FAS) population, as well as when restricting the analysis to study completers.
Additional analyses restricted the dataset to include only observations from psoriasis remission periods, or periods of disease relapse.
Treatment-related differences in AUC were statistically significant in observations during remission, but not during relapse. This could
be expected given the trial’s design, wherein all patients who relapsed were offered the same rescue therapy with once daily Cal/BD
foam. Similarly, for patients who dropped out, there was no treatment-related difference in mean BSA during the two weeks preceding
dropout, likely due to the common occurrence of relapse in these patients. This paper found that proactive management, in addition
to preventing more relapses as previously shown, also maintained BSA at a lower level during remission than reactive management.
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INTRODUCTION

A

recent Phase III clinical study (PSO-LONG,
NCT02899962) assessed the benefit of proactive
management of psoriasis using twice-weekly
calcipotriene/betamethasone dipropionate (Cal/BD) foam
in patients successfully treated with once-daily Cal/BD
foam. Patients who achieved treatment success, defined as
Physician’s Global Assessment (PGA) ‘clear’ or ‘almost clear’
scores, and a ≥2 grade improvement from baseline during an
open-label phase of four weeks were randomized to ‘proactive’
management (Cal/BD foam twice weekly; n=256) or ‘reactive’
management (vehicle foam twice weekly; n=265) in the
maintenance phase lasting 52 weeks. In both arms, a relapse
(PGA ≥2) was treated with rescue treatment of Cal/BD foam
given once daily for four weeks.1

The primary endpoint of PSO-LONG was time to first relapse

and the secondary endpoints were time in remission and
number of relapses, which are the focus of the main study
publication.1 Reduction of body surface area (BSA) affected by
psoriasis is a clinically meaningful endpoint and is associated
with improvement in quality of life for psoriasis patients.2,3 This
paper focuses on a post-hoc analysis of BSA from PSO-LONG.

AIMS AND OBJECTIVES
The impact of initiation of treatment with Cal/BD foam once
daily for four weeks, and of proactive and reactive management
in the maintenance phase on mean BSA was assessed.
Additionally, the normalized area under the curve (AUC) was
calculated for the two arms in the maintenance phase for the
total population and for different disease status. Finally, the
analysis assessed mean BSA at dropout and the difference
across the two treatment arms.

Previous Page

|

Contents

|

Zoom In

|

Zoom Out

|

Search Issue

|

Cover

|

Next Page

568
Journal of Drugs in Dermatology
May 2021 • Volume 20 • Issue 5

STATISTICAL METHODS
Mean BSA in all patients randomized in the maintenance phase
(full analysis set [FAS]) was estimated for each visit. The change
in mean BSA between visits 1 and 2 (corresponding respectively
to the beginning and end of the four-week open-label phase)
was assessed using a paired t-test (Table 1).

A. Takhar, H. Thoning, N. Nyholm, et al

FIGURE 1. Mean BSA by visit number for proactive and reactive
management.

TABLE 1.
Difference in Mean BSA Between Visit 1 and Visit 2
Population and treatment arm
Full analysis set

N

Mean difference†
(SD)

p-value‡

521

-4.84 (5.38)

<0.0001

Notes: BSA at visit one was 8.30 for all randomized patients; Based on t-test.
Abbreviations: SD, standard deviation.
†

‡

For each patient, the integrated AUC was calculated for BSA using
the trapezoidal rule and subsequently normalized by number
of days of exposure. The means and frequency distributions of
AUC values were compared between the proactive and reactive
arms, with statistical significance assessed using the Wilcoxson
signed-rank test. To better understand the impact of patients’
study participation and disease status on observed results, this
FAS analysis was repeated, disaggregated by:
•
•

FIGURE 2. Distributions of AUC BSA scores by treatment arm and
analysis population.

completion status (completers, dropouts);
disease status (remission, relapse).
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Mean BSA at dropout was also estimated to assess whether the
initial improvement observed in BSA was maintained in patients
up to two weeks prior to their withdrawal from the study, with
the difference tested statistically using a paired t-test.

RESULTS
A total of 521 patients comprised the FAS population in which
the mean BSA was measured, the baseline characteristics for the
randomized population are reported in the primary publication.1
The AUC was calculated for 512 patients of the FAS population,
in which one or more BSA estimate was measured. Roughly
half of the patients included in the AUC analysis completed the
study protocol (n=246), and the remainder dropped out before
the end of the 52-week maintenance period (n=266).
Figure 1 shows mean BSA by visit number for both the proactive
and reactive arm. The marked reduction in BSA from visit 1 to
2 of 4.8 points (Table 1), during the four-week open-label phase
reflects the response to once daily Cal/BD foam treatment and
was statistically significant (P<0.0001). Improvements in mean
BSA were maintained throughout the study period of 52 weeks,
with values remaining consistently lower for the proactive arm
versus the reactive arm.
Figure 2 shows that AUC values were lower for the proactive
arm versus the reactive arm regardless of completion status.
This difference (Table 2) was statistically significant in the
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TABLE 2.

TABLE 4.

AUC BSA by Treatment Arm and Analysis Population
Population and
treatment arm

N

AUC (SD)

Mean BSA at Dropout

Mean
difference (SD)†
AUC ratio‡

p-value

0.013

Population and
treatment arm

*

253

3.15 (3.35)

-0.55 (3.60)

Reactive

259

3.70 (3.82)

0.85

Mean BSA†
(SD)

Mean
difference (SD)

p-value‡

-0.86 (5.03)

0.167

Full analysis set

Full analysis set
Proactive

N

Proactive

124

4.61 (4.13)

Reactive

143

5.47 (5.70)

Only BSA measurements occurring within 2 weeks prior to dropout were
included; ‡Based on t-test.
Abbreviations: BSA, body surface area; SD, standard deviation.

†

Completers
Proactive

128

2.12 (2.52)

-0.53 (2.44)

Reactive

118

2.64 (2.35)

0.80

Proactive

125

4.22 (3.76)

-0.37 (4.19)

Reactive

141

4.59 (4.54)

0.92

0.002

Dropouts
0.709

TABLE 5.

Notes: †Calculated as mean AUC proactive Cal/BD – mean AUC reactive Cal/BD;
‡
Ratio of AUCs proactive:reactive arms; *Based on Wilcoxson signed-rank test.
Abbreviations: AUC, area under the curve; SD, standard deviation.

Reasons for Dropout in PSO-LONG Study

FAS dataset (mean difference, -0.55, SD 3.6, P<0.05), and in
completers (mean difference, -0.53, SD 2.44, P<0.01). AUC
values were lower for completers (means, 2.12 and 2.64 for
proactive arms and reactive arms, respectively) than dropouts
(means, 4.22 and 4.59 for proactive arms and reactive arms,
respectively). The difference between the two study arms was
not statistically significant for dropouts (mean difference, -0.37,
SD 4.19, P=0.709).

Full Analysis Set
(n=521)
N (%)

Proactive
(n=256)
N (%)

Reactive
(n=265)
N (%)

Total dropouts

275 (52.8)

128 (50.0)

147 (55.5)

Adverse event

3 (0.6)

2 (0.8)

1 (0.4)

Death

1 (0.2)

0 (0.0)

1 (0.4)

Lack of efficacy

33 (6.3)

17 (6.6)

16 (6.0)

Lost to follow-up

26 (5.0)

12 (4.7)

14 (5.3)

Other

15 (2.9)

5 (2.0)

10 (3.8)

Subject not ‘clear’ or
‘almost clear’ after postrelapse rescue therapy

132 (25.3)

62 (24.2)

70 (26.4)

Withdrawal by subject

65 (12.5)

30 (11.7)

35 (13.2)
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AUC values were estimated for BSA values observed during
‘remission’ versus periods of ‘relapse’ in the FAS (n=512) and
in completers (n=246) as seen in Table 3. In the FAS, patients
in the proactive arm had a statistically significant lower BSA
during remission than those in the reactive arm (mean AUC
difference, -0.50, SD 3.53, P<0.05). This result was also seen in
the completers (mean AUC difference, -0.52, SD 2.36, P<0.01).
The AUC BSA in patients experiencing relapse was lower in the
proactive arm than in the reactive arm, but the difference was
not statistically significant neither in the FAS (AUC difference,
-0.21, SD 3.53, P=0.72) nor in completers (AUC difference, -0.07,
SD 2.75, P=0.46).

Mean BSA values for patients who dropped out from the
study were calculated at time of dropout (Table 4). Patients
who dropped from the proactive arm had lower mean BSA
than patients dropping out from the reactive arm, however
the difference was not statistically significant (P=0.167). Main
reasons for dropout did not differ markedly between treatment
arms (Table 5).

TABLE 3.
AUC BSA by Treatment Arm, Disease State, and Analysis Population
Population and treatment arm
Full analysis set

N

AUC

Mean
difference (SD)

AUC ratio†

p-value*

Proactive

Reactive

Proactive

Reactive

Remission

253

259

3.08

3.58

-0.50 (3.53)

0.86

0.021

Relapse

207

236

3.78

3.98

-0.21 (3.94)

0.95

0.722

Remission

128

118

2.09

2.61

-0.52 (2.36)

0.80

0.003

Relapse

98

112

2.77

2.84

-0.07 (2.75)

0.98

0.457

Study completers only

Notes: †Ratio of AUCs from proactive:reactive arms; ‡Based on Wilcoxson signed-rank test.
Abbreviations: AUC, area under the curve; SD, standard deviation.
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DISCUSSION
These analyses provide useful insights on the impact of
maintenance treatment on BSA. They demonstrated that Cal/
BD foam once daily for four weeks significantly reduced BSA,
an effect that was sustained over 52 weeks. Mean BSA was
lower throughout the maintenance phase in the proactive arm
compared to the reactive arm. Area under the curve BSA which
compressed numerous observations to give a single estimate4
was statistically significantly lower for patients in the proactive
arm (FAS and completers). The difference in mean BSA and
AUC values for dropouts was not statistically significant across
treatment arms. This could be due to many dropouts (25%)
occurring in combination with a relapse which could not be
managed with rescue therapy
Differences in AUC BSA during remission and relapse were
explored since AUC analysis over the whole period of 52
weeks may not reflect this variation in detail. This sub-analysis
was more diagnostic than a proper assessment of treatment
efficacy, since proactive management led to fewer relapses
compared to reactive management,1 it further illuminated the
benefit provided by proactive management. Namely, patients
in remission by proactive management had significantly lower
BSA than patients in remission under a reactive management
strategy.
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Amrit Takhar has received grants/research support and/or been
100 a medical advisor for the following companies/organizations:
Amgen, AstraZeneca, Bayer, Boehringer Ingelheim, Cambridge
and Peterborough Clinical Commissioning Group, Daiichi
Sankyo, Dermal Laboratories, GlaxoSmithKline, LEO Pharma,
Merck, National Institute of Health Research UK, Novartis, Pfizer,
Roche, Sanofi, and University of Cambridge.
Funding source: This study was funded by LEO Pharma.

REFERENCES
1.

2.
3.
4.
5.

Lebwohl M, Kircik L, Lacour JP, et al. Twice-weekly topical calcipotriene /
betamethasone dipropionate foam as proactive management of plaque
psoriasis increases time in remission and is well tolerated over 52 weeks
(PSO-LONG trial). J Am Acad Dermatol 2020.
Wu JJ, Schrader A, McLean RR, et al. improvement in body surface area is
associated with better quality of life among patients with psoriasis in the
Corrona Psoriasis Registry. J Am Acad Dermatol 2020.
Sendrasoa FA, Razanakoto NH, Ratovonjanahary V, et al. quality of life in
patients with psoriasis seen in the department of dermatology, Antananarivo,
Madagascar. BioMed Research International 2020:9292163.
Phàm B, Cranney A, Boers M, et al. Validity of area-under-the-curve analysis
to summarize effect in rheumatoid arthritis clinical trials. The Journal of
Rheumatology 1999;26 3:712-6.
Segaert S, Calzavara-Pinton P, de la Cueva P, et al. Long-term topical
management of psoriasis: the road ahead. J Dermatol Treat 2020:1-10.

AUTHOR CORRESPONDENCE
Linda Stein Gold MD
E-mail:................……...................................... lstein1@hfhs.org

Do Not Copy
Penalties Apply

Future research could assess the impact of proactive
management with Cal/BD foam on BSA beyond 52 weeks, as
there is a lack of evidence for longer term outcomes with topical
treatments.5

CONCLUSIONS
Treatment with Cal/BD foam once daily for four weeks
significantly reduced mean BSA. This effect was maintained
with proactive or reactive management for 52 weeks. Proactive
management resulted in consistently lower BSA compared
to reactive management throughout the study period. The
difference between treatment arms was statistically significant
in the overall population and in study completers, but not in
dropouts or in patients experiencing relapse. Therefore, in
addition to longer time to first relapse, fewer relapses, and more
time in remission,1 proactive management results in lower BSA
compared to reactive management.
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Matthias Sandhofer MD,a Martin Barsch MD MBA,b Ruth Sandhofer-Novak MD,a Franz Kopper,c
Yuri Vinshtok MD,d Ulrike Pilsl MDE
aCenter for Lipedema,Veins and Aesthetik,Vienna, Austria
BCenter for Lipedema,Veins and Aesthetik, Linz, Austria
c
Ecomed GmbH,Vienna, Austria
d
PerfAction Technologies Ltd, Rehovot, Israel
e
Anatomic Institut of Medical University Graz, Austria

INTRODUCTION

J

et injection provides an intradermal drug delivery through
invasive but needle-free route of administration. The
modality implements a pressurized stream of liquid that
penetrates the skin with a minimal injury to epidermis and
dermis. The principal mode of action is based on the synergy
between injected drug and the micro-trauma generated in the
soft tissues by the dispersion. Once penetrated, the microdroplets of the injected drug are dispersed in multiple 3-D
directions increasing the area and contact between the skin
and the drug (Figure 1). Kinetic energy of the jet powers the
droplets to travel and originate a micro-trauma impact on the
surrounding tissue. Extent of the spread is limited by the friction
with surrounding skin and is influenced by heterogeneity and
rigidity of the treated region.1

Experiments on the skin-mimicking phantom and porcine
skin verified that penetration is a function of the velocity and
diameter of jet stream.9,10 It was clinically revealed that injection
pressure is directly related to the jet’s depth of penetration8
and controls the level at which dispersion of the injected drug
occurs (Figure 2). The ejection volume of the drug and the skin
properties was histologically shown to have a direct effect on
the side-wise distribution of the injected material.1

FIGURE 1. A schematic representation of liquid jet injection injection:
Stream of liquid jet penetrates epidermis and leads to omni-directional
subcutaneous dispersion of liquid into layers (fat lobules virtually
removed).

FIGURE 2. Multi-directional dispersion of the jet-injected hyaluronic
acid (Belotero Balance®, Merz Aesthetics, Germany) in skin analog
model (polyacrylamide gel). (Courtesy of PerfAction Technologies).

As the injection pressure and ejection volume are two
parameters that can contribute to the treatment effectiveness,
we conducted a series of anatomical experiments in order to
investigate further the ability of jet-injection to deliver liquid
materials into various dermal and subcutaneous structures.
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MATERIALS AND METHODS

The modality steadily gains popularity in aesthetic dermatology
for correction of various skin conditions. Clinical use of the jet
technology targets different anatomical structures that require
absolute precision in the drug delivery: superficial dermis
for correction of the age-related dermal atrophy,2,3,4 dermosubcutaneous junction for remodeling of atrophic scars,5,6,7 or
deep reticular dermis for skin laxity.8

At the Anatomical Institute of the University of Graz, two
heads conserved with Thiel's solution were used to calculate
experimental applications.
Substances, prescribed for clinical applications (NaCl, 20 mg/
ml cross-linked Restylane hyaluronic acid, 20% glucose) were
used as injection substances and mixed with anatomical color
markers (Pintasol E-WL5 blue, E-WL41 oxide red, E-WL61
oxide green (Figure 3a). The dyes were added to mark the
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FIGURE 3. Substances, prescribed for clinical applications (NaCl, 20
mg/ml cross-linked Restylane hyaluronic acid, 20% glucose) were
used as injection substances and mixed with anatomical color
markers (Pintasol E-WL5 blue, E-WL41 oxide red, E-WL61 oxide green
(A); Injections of the contrast materials were performed using a
commercial jet-injection device, Engerjet 2.0. (B)
(A)

(B)

M. Sandhofer, M. Barsch, R. Sandhofer-Novak, et al

compressed air and ejects a powerful stream of liquid (liquid
jet) under control of the device software. The injection pressure
can be set between 2 to 4 bars; the injection volume is ranged
from between 50 to 150μl. The maximum jet velocity is 150 m/
sec and allows for easy and fast skin penetration at the entry
point of ø200 micron. The dispersion zone has an average
diameter of 10 mm, according to the device manufacturer.

RESULTS

exact application location. We observed and documented
the indication and precise penetration depth, using staining
evidence surrounding anatomical structures.
In both cases, the process was gradual. Pressure, volume, and
depth parameters were empirically assumed and applied to the
entire area of half a face. The applications were then visually
inspected and meticulously characterized using a precise
dissection technique. The settings were recalibrated and
consequently applied to the second half of the face. There was
a noticeable and accurate penetration into the target area. The
second application was initially only carried out using Pintasol
blue to observe a specific penetration setting. Afterward,
however, all three colors were further applied as on the other
face side. The second face side was then visually inspected and
meticulously characterized using a precise dissection technique
for the previous observation. A hyaluronic acid mixture (marked
in red) was used to characterize the structures in the middle
subcutaneous area: medial cheek area, perioral, and periocular.

Fascial and periosteal structures were targeted to test the
distribution effectiveness of solutions, which would ultimately
initiate lifting. A mixture of 20% glucose, NaCl, lidocaine, and
blue color marking was used as a tightening and lifting solution.
The following served as target structures: superficial temporal
fascia, the mandible zygomatic arch, the mandible, the SMAS
in the lateral cheek area, and the retinacula cutis (zygomatic,
buccal, mandibular).
Moderate energy was used (35–50%). There is a clear external
marking of the Enerjet application (A). However, the glucoseNaCl mixture did not penetrate down to the temporal fascia,
the SMAS or the zygomatic arch (B). In contrast, the same
mixture did show a high penetrance into the fat bodies located
in the submandibular and submental region (C). Both mixtures
(glucose-hyaluron) applied low energy applications showing
dermal and subdermal penetration, deep facial structures
remain unaffected. At high energy levels (pressure 100%,
volume 100µl), deep regions were perforated with the blue
colored glucose-NaCl mixture. There was explicit penetration
to the temporal fascia, to the periosteal structures, and the
cheek fat structurally bonding retinacula. A more intensive
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A green-colored NaCl mixture was introduced to observe
submandibular and submental fat body penetration. The
procedure mimicked different energy settings of volume and
pressure created to be used as chemical lipolysis.
Injections of the contrast materials were performed using
a commercial jet-injection device (Enerjet 2.0, PerfAction
Technologies, Rehovot, Israel). The device operates on

FIGURE 4. (Head 1, Left). Moderate energy was used (35-50%). There
is a clear external marking of the Enerjet application (A). However, the
glucose-NaCl mixture did not penetrate down to the temporal fascia, the
SMAS or the zygomatic arch (B). In contrast, the same mixture did show
a high penetrance into the fat bodies located in the submandibular and
submental region (C). Dermal low-energy application of a red-colored
hyaluron-NaCL mixture (D). (E) Deeper penetration in the loose perioral
tissue (Philtrum) using the same energy as in d). (F) Both mixtures
(glucose-hyaluron) applied low energy applications showing dermal
and subdermal penetration, deep facial structures remain unaffected.
(A)

(B)

TABLE 1.
Specifically Applied Parameter
A

B

left side of head 1

right side of head 1

low pressure 50%

high pressure 100%

small volume 50µl

high volume 100µl

C

D

right side of head 2

left side of head 2

low pressure 65–75%

high pressure 90–100%

small volume 70–90µl

high volume 70–90µl

(C)

(D)

(E)

(F)
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high-pressure application was used (D), indicating sharper
penetration markings of the superficial temporal fascia (E),
which is also visible after lifting of the temporal fat body (F).

FIGURE 5. (Head 1, Right). Cutaneous application topography in the
cheek area with deep penetration in the submandibular fat body (A).
(B and C) Visibly recognizable topography of the fascia temporalis
and the upper parts of the zygomatic ligaments (Mcgregor Patch). (D)
Fascia temporalis and zygomatic ligaments from a lateral perspective.
(E–H) Fascia temporalis, buccomaxillary and masseteric ligaments.
(I) Additional penetration in the superficial malar and melolabial fat
bodies.
(A)

(B)

(E)

(C)

(F)

(G)

(D)

(H)

(I)
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Cadaveric study of Seok et al12 confirmed dependency of the skin
penetration on the amount of pressure applied with jet injection.
Although the study was limited by inconsistency and lowered
elasticity of the cadaveric tissue, the authors were able to
demonstrate that viscosity of the injected materials additionally
contributes to the penetration depth. Viscosity of the substances
injected in our experiment was orginaly low (normal saline,
20% glucose) or was lowered (dermal filler, Restylane) through
dilution in order to achieve an optimal skin penetration at any
tested pressure level.
Due to the complexity of facial anatomy, precise studies of
accessibility and penetration of various structures are necessary
and must be documented.13 Facial skin tightening can be
effectively acquired either by manipulation of the deep fascia
or retinacula cutis or dermis layer.14 Fat bodies are primarily
submandibular and can be aesthetically disturbing.15,16 These
fat bodies, however, can also be easily reached using lipolytic
substances. Scar therapy requires both superficial and deep
applications (depending on the scar thickness). An exact
characterization of the affected structures will optimize the
quality of the application and treatment result.
The specific application format of Enerjet 2.0 enables several
combined aesthetic treatment effects. Volumizations of the
active aging process in layers of the dermal and subcutaneous
fat with fat or various hyaluronic preparations can minimize
or correct the deflation or thinning process.17,18 Also, facial skin
smoothing can be supplemented with fractional laser or radiofrequency methods.13

Do Not Copy
FIGURE 6. (Head 2, Left). (A–C) A more intensive high-pressure
Penalties Apply
application was used (A), indicates sharper penetration markings of
the superficial temporal fascia (B), which is also visible after lifting of
the temporal fat body (C).
(A)

(B)

(C)

DISCUSSION
The jet-injecting device of our experiment delivers therapeutic
material intra- and sub-dermally and acts as a micro-trauma
generating device for achieving therapeutic changes in the skin.
The micro-trauma caused by the forceful spread of the drug
micro-droplets stimulates activity of the skin fibrocytes toward
neo-collagenases.2
As an effective treatment modality, transcutaneous jet injections
are applicable for dermal tightening, improvement of the agerelated skin atrophy,4,11 and adapted for remodeling of various
scars (acne scars, hypertrophic scars, keloids).5,7

Radial shock wave or tightening radio-frequency techniques
can also be paired to enhance regenerative treatments.17,19,20
Deactivating facial expressions (botox) can additively
complement tissue remodeling. The Enerjet procedure is a pearl
in the mosaic of non-surgical facial rejuvenation, once facial
anatomy is mastered.
We did not completely cover all possible structures in our study.
However, the ongoing three-dimensional introduction of denser
substances to patients with the Enerjet delivers comparable
therapeutic results.

CONCLUSIONS
In a study with anatomical specimens, various cutaneous and
subcutaneous facial structures were treated with the Enerjet
system. Color-marked substances were introduced with different
volume and pressure parameters. The location of the possible
effect was finally sought by dissection, respectively, the so-called
hit rate was verified. Fascia and retinacular should be evaluated
for firming effects, subdermal and intradermal structures for
volumization, tightening, and scar therapy, and subcutaneous
fat structures for lipolytic effects should be shown. Further
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indications regarding drug delivery can be assigned to both
curative and aesthetic indications.
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Remdesivir Use in COVID-19 Patients: Cutaneous
Adverse Effect or Disease Manifestation?
Kayd J. Pulsipher BS,a Colby L. Presley BA BS,a Mindy D. Szeto MS,B
Jacquelyn D. Waller PharmD BCPS,c Robert P. Dellavalle MD PhD MPHb,d
Rocky Vista University College of Osteopathic Medicine, Parker, CO
BDepartment of Dermatology, University of Colorado School of Medicine, Aurora, CO
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S

evere acute respiratory syndrome coronavirus 2 (SARSCoV-2), responsible for coronavirus disease 2019
(COVID-19), infections and hospitalizations are rising in
the United States (US).1 On October 22, 2020, the US Food and
Drug Administration (FDA) approved Veklury (remdesivir) to
shorten symptom duration and recovery time in hospitalized
COVID-19 patients.2 As hospitalizations climb, remdesivir
utilization will increase.

TABLE 1.
Summary of Cutaneous Manifestations Observed in COVID-19
Compared to Adverse Drug Reactions from Nucleoside and Nucleotide Analog Treatment Based on Current Peer-Reviewed Literature
Cutaneous Manifestations
COVID-19 Morphology

Nucleoside/Nucleotide
Analogs

Maculopapular eruptions9

Stevens-Johnson syndrome7,8

Pseudo-chilblain lesions

Toxic epidermal necrolysis7,8

Urticaria9

Morbilliform/maculopapular
exanthematous eruptions8

Monomorphic
disseminated vesicles9

Hyperpigmentation of the skin,
nails, or oral mucosa8

Acral vesicular-pustulous lesions9

Lichenoid eruption8

Livedo

Erythema multiforme8

9

Ten-day remdesivir trials report cutaneous manifestations
(rash in 7.55% (4/53) of compassionate use patients) requiring
drug discontinuation in one patient (maculopapular rash and
elevated hepatic enzymes).3 A randomized, double-blind trial
in China observed similar results (rash in 7% (11/155) of the
remdesivir group).4 Undescribed rash appeared as an adverse
remdesivir effect under the emergency use authorization
prior to FDA approval, which has been expanded to include
hypersensitivity reactions in the package insert.5
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Complicating the recognition, diagnosis, and treatment of
remdesivir cutaneous toxicity is the lack of data documenting the
distribution, timing, and morphology of the rash.6 Remdesivir
is an adenosine nucleoside analog. Nucleoside/tide analogs
(NA) have been associated with adverse cutaneous reactions
including life-threatening Stevens-Johnson syndrome and
toxic epidermal necrolysis.7,8 Dermatologists should be aware
of potential cutaneous toxicity in remdesivir-treated patients.
Cutaneous manifestations of COVID-19 cloud the recognition
of remdesivir adverse reactions. Distinguishing between
disease toxicity and adverse drug reaction will be critical.
Table 1 summarizes limited, peer-reviewed data on cutaneous
manifestations of COVID-19 and reactions from select NA. As
remdesivir utilization increases among COVID-19 patients,
dermatologists must document and report cutaneous adverse
reactions to augment current literature and lead clinical
decision-making.
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9

Urticaria8

Petechiae10

Erythema multiforme

9

--
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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
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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
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Topical Metronidazole After Discontinuation of Oral
Metronidazole for Continuing Treatment of Lichen Planus
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Cutaneous Lichen Planus affects 0.2–1% of adults worldwide,
primarily between 30–60, with a 3:2 female predominance.
Despite an association with HCV, and a possible role for contact
allergens, pathogenesis remains unclear.1 Pruritis and unsightly
plaques cause significant physiological and social distress
that can persist for years. Those with uncontrolled pruritis risk
infection from constant scratching. First line treatments involve
topical and oral corticosteroids and/or ultraviolet lights. If these
fail, second line oral therapies include immunosuppressants
such as azathioprine, mycophenolate, cyclosporine and
methotrexate, the antimalarial hydroxychloroquine, and the
antibiotic metronidazole.
Metronidazole is commonly used for treatment of anaerobic
bacteria and protozoa, typically at 500mg BID.2 Side effects
limit long term usage; these include peripheral neuropathy,
encephalopathy, abdominal pain, and diarrhea.3,4 Diarrhea
due to clostridium difficile (C. diff) can be very severe, even
deadly. In 2017 an estimated 223,900 cases resulted in 12,800
deaths.5 Annual cost to the health system exceeds $6billion.6
Because oral metronidazole carries these side effect risks, and
lichen planus often requires prolonged treatment, a safer way
to extend the cutaneous benefits of metronidazole treatment
and prevent relapse could be of benefit in lichen planus.
Topical metronidazole has long been used to treat rosacea,7
and since it delivers metronidazole to the skin, it could also
potentially prolong cutaneous response after discontinuation
of oral therapy. A 1998 study supports this claim, presenting a
statistically significant decrease in relapse rates among rosacea
patients treated with oral metronidazole only versus oral
followed by topical metronidazole.7 Research into the effects of
topical metronidazole in lichen planus treatment has not been
published to date.

FIGURE 1. Patient skin lesion before oral metronidazole use.

topical metronidazole, which she used for 1 month. During that
month, the lesions became completely flat, and have remained
so since then (Figure 2). Residual hyperpigmentation is slowly
fading without treatment. While further work is needed to
establish causality, we and the family believe the topical
metronidazole may have helped continue the resolution of the
lichen planus.

2. Patient skin lesions after 3 months of oral and 1 month of
Do Not FIGURE
Copy
topical metronidazole treatment.
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We report extension of metronidazole efficacy via use of topical
metronidazole after discontinuation of oral metronidazole in an
otherwise healthy 27-year-old woman with diffuse lichen planus
on her forearms, flanks, back, thighs, and shins (Figure 1).
Biopsies revealed lichen planus/lichen striatus, with the clinical
presentation favoring the former. Phototherapy did not work
with her schedule. A 3-month course of oral metronidazole
250mg TID resulted in 90% improvement. After 3 months, the
patient chose to discontinue oral metronidazole due to risk of C
difficile. At that point the question arose as to how to continue a
seemingly successful treatment, so the patient was switched to
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Management of Traction Alopecia: Our Experience and a
Brief Review of Current Literature Recommendations
Lisa Akintilo MD MPH, Lu Yin BA, Katerina Svigos BA, Efe Kakpovbia BA,
Jerry Shapiro MD, Kristen Lo Sicco MD
The Ronald O. Perelman Department of Dermatology, New York University Grossman School of Medicine, New York, NY

T

raction alopecia (TA) is a common hair loss condition
secondary to prolonged traction, hair shaft trauma,
and sustained pulling leading to follicle loosening and
perifollicular inflammation. Although often categorized as nonscarring, increasing evidence indicate that late-stage TA can
cause permanent hair loss and scarring from chronic folliculitis
and sustained hair tension.1 TA is often seen in women of
African descent, although cases have been reported in African
men, Hispanic women, Japanese women, Sikh men, and
ballet dancers.2,3 Early effective treatment is needed to prevent
progression and potential scarring; therefore, a review and
summary of published literature for best practices is necessary
and valuable. (Table 1)

TABLE 1.

Leading recommendations for TA are preventive behaviors, as
TA is often reversible after hairstyle modifications. Discontinuing
or minimizing practices contributing to traction or scalp damage
such as chemical relaxers, tight locs/braids/cornrows with or
without extensions, ponytails, or tight turbans can be effective
at any stage, though marked benefits are noted during early
TA.3 Tact and respectful clinician-patient dialogue is required
when encouraging patients to change hair care practices, as
hair often holds important cultural significance. Simply telling
patients to stop high tension hairstyles without understanding
why such styles may be important and delving into alternatives
may not align with cultural competency principles.
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Overview of Traction Alopecia Therapies at Authors’ Institution
Treatment
Styling Modifications
Modifications to
hairstyling practices

Treatment Details

Frequency

Discontinue or minimize practices resulting in tension or traction
on the frontal and/or occipital hairline. These may include chemical
relaxers, cornrows, tight locs/braids with or without extensions,
ponytails, tight turbans, or combination hairstyles.

Duration

Indefinite

Topical treatments
Topical fluocinolone oil 0.01% (tight curl pattern)
or fluocinonide 0.05% solution (loose curl pattern)

Once or twice a day
under occlusion

Until clinical improvement

Topical minoxidil

Topical minoxidil 5% solution or foam

Once or twice daily

Indefinite

Topical antibiotics

Topical clindamycin 1%

Once a day

Until clinical improvement

Intralesional triamcinolone 2.5 or 5.0 mg/cc for 3 cc total
to the frontotemporal hairline and occipital hairline if affected

Once a month

Until clinical improvement,
re-evaluate every month

Tetracyclines such as doxycycline or minocycline. Initial dose 100 mg
BID, titrate down to 20mg BID submicrobial dosing as tolerated.

Twice a day

Reevaluate every visit for
clinical improvement.
Reassess and consider
discontinuation or
decreasing to submicrobial
dosing at 3 to 4 months.5

Different techniques are available including micro or mini grafting,
punch grafting, and follicular unit transplantation. Black patients tend
to have better results with the former two techniques compared to the
latter.4 Follicular unit extraction should also be used with caution in
patients with curly hair due to risks of hair follicle transection.

May require
multiple procedures

Topical steroids

Intralesional treatments
Intralesional
corticosteroids
Systemic treatments

Oral antibiotics

Surgical treatments

Hair transplantation*

*

Use with caution in patients with concomitant scarring alopecia, as procedure may increase koebnerization risk.
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Topical and intralesional corticosteroids, typically triamcinolone
acetonide (ILTAC), are the most commonTA treatment, although
evidence is mixed. At our institution, topical fluocinolone 0.01%
oil and fluocinonide 0.05% solution are prescribed once to twice
daily. Oil is preferred for curlier hair, as desiccating solutions
can lead to fragility and breakage. Intralesional corticosteroids
dosages used for TA have not been well documented in the
literature. Higher concentrations have a risk of dyschromia
and hypopigmentation. Typically, a maximum dose of 20mg
per month is preferred to limit local and potentially systemic
side effects.4 Concentration, ranging from 2.5 to 5 mg/cc, and
volume vary depending on the surface area involved.
Few publications describe the use of topical or oral antibiotics
in TA management. The mechanism of action is thought to be
similar to that of intralesional corticosteroids by decreasing hair
follicle inflammation. At our institution topical 1% clindamycin
or oral tetracyclines such as doxycycline or minocycline are
often used starting at 100mg BID, and antibiotic therapy is
reassessed after 3–4 months to avoid antimicrobial resistance.5
Doxycycline is preferred due to its better side effect profile.
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To date, there is only one publication describing the use of
topical minoxidil for TA. Khumalo et al presented two cases
of South African women with clinically diagnosed TA who had
significant regrowth with 2% topical minoxidil lotion.6 At our
institution, we utilize 5% topical minoxidil solution applied to
affected areas twice daily.
Surgery can be effective for late-stage TA. Punch grafting
and micro- or mini-grafting can be performed successfully.7
Despite the risk of keloids or koebnerization in the setting of
concomitant scarring alopecia, surgery should certainly be
considered in patients with quiescent cicatricial alopecia and
minimal response to medical therapies.
Novel therapies have been recently investigated in the medical
literature. Goren et al proposed that topical alpha1 agonists
may be a convenient preventative approach to stimulate
piloerection and resist pulling forces in high tension hair styling
practices.8
In summary, there are limited effective treatment options for
TA. Future directions in TA management include heightened
public awareness to mitigate risks of high-tension hairstyles
in partnership with community hair care professionals. More
research is required to investigate new potential TA treatments
including oral minoxidil, platelet-rich plasma, and laser assisted
drug delivery with growth factors. Further studies are needed
to determine the effectiveness of these treatment options.
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Home Sweat Specimen Collection as Part of
Gravimetric Sweat Production Assessment for Axillary
Hyperhidrosis Studies
Brandon Kirsch MD,a Stacy Smith MD,B Nancy Seretta BS,c Deepak Chadha MS MBA RACc
b

a
Kirsch Dermatology, Naples, FL
California Dermatology and Clinical Research Institute, Encinitas, CA
c
Brickell Biotech, Inc., Boulder, CO

T

he emergence of COVID-19 has required people to minimize travel and other daily activities. These limitations
have far-reaching consequences on the ability to conduct clinical research studies, which are necessary to advance
the development of new medical therapies. To address these
constraints, study sponsors have begun to explore modification of protocol-mandated research site visits to allow for telehealth or home visits.

A widely accepted efficacy endpoint for hyperhidrosis studies
is the assessment of gravimetric sweat production (GSP).1,2,3,4
The measurements necessary to evaluate GSP are typically
performed at a research site on sensitive, non-mobile balances.
In anticipation of a possible COVID-related need to perform
home-based sweat collection for assessment of primary axillary hyperhidrosis severity, we explored whether transporting
specimens affected their weight. For our evaluation, we com-

TABLE 1.
Tares, Pre-, and Post-Transport Total Weights and Sweat Weights, and Sweat Weight Change
Volunteer
Number

Left vs Right /
#1 VS #2

Travel Type / Temperature Type

Tares
(mg)

Total
Weight –
Pre- Travel
(mg)

Sweat
Weight
Pre- Travel
(mg)

Total
Weight –
Post- Travel
(mg)

Sweat
Weight
Post-Travel
(mg)

Do Not Copy
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15217.8 Apply
15224.6

Difference
Pre & PostTravel Sweat
Weight (mg)

1

Right #1

6.8

15225.2

7.4

0.6

1

Left #1

Ambient Car

14782.8

14799.3

16.5

14798.8

16

-0.5

1

Right #2

Refrigerated FedEx

14796.6

14849.1

52.5

14849.6

53

0.5

1

Left #2

Refrigerated Car

15324.7

15364.4

39.7

15366.4

41.7

2

2

Right #1

Refrigerated Car

14772.3

14819.4

47.1

14820.6

48.3

1.2

2

Left #1

Ambient FedEx

14787

14847.1

60.1

14846.3

59.3

-0.8

2

Right #2

Ambient Car

15167.3

15219.9

52.6

15220.1

52.8

0.2

2

Left #2

Refrigerated FedEx

14820.1

14863

42.9

14870

49.9

7

3

Right #1

Refrigerated FedEx

15033

15145.5

112.5

15148.3

115.3

2.8

3

Left #1

Refrigerated Car

15130.5

15163.9

33.4

15166

35.5

2.1

3

Right #2

Ambient FedEx

14768.5

14830

61.5

14829.3

60.8

-0.7

3

Left #2

Ambient Car

15044.7

15077.5

32.8

15076.8

32.1

-0.7

4

Right #1

Ambient Car

15224.8

15771.2

546.4

15770.2

545.4

-1

4

Left #1

Refrigerated FedEx

15133.7

15324.7

191

15328.1

194.4

3.4

4

Right #2

Refrigerated Car

14780.2

15206.9

426.7

15207.7

427.5

0.8
-0.7

4

Left #2

Ambient FedEx

14779.5

14997.8

218.3

14997.1

217.6

5

Right #1

Ambient FedEx

15204

15300.6

96.6

15300.5

96.5

-0.1

5

Left #1

Ambient Car

14787.8

14855.6

67.8

14855.3

67.5

-0.3

5

Right #2

Refrigerated FedEx

15309

15414.9

105.9

15418.1

109.1

3.2

5

Left #2

Refrigerated Car

15126.7

15235.6

108.9

15237.2

110.5

1.6

6

Right #1

Refrigerated Car

15040.6

15247.5

206.9

15253.4

212.8

5.9

6

Left #1

Ambient FedEx

15018.2

15140.8

122.6

15141

122.8

0.2

6

Right #2

Ambient Car

14783.1

14974

190.9

14973.8

190.7

-0.2

6

Left #2

Refrigerated FedEx

15065.9

15119.9

54

15124.3

58.4

4.4
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pared (1) research site specimen collection and weighing,
without transport, with (2) research site specimen collection
and weighing, with transport by private vehicle or overnight
courier.

TABLE 2.
Change in Weight of Sweat by Method
Volunteer

Method

Weight of Sweat,
Percent Change

1

Refrigerated car

5.04%

2

Refrigerated car

2.55%

3

Refrigerated car

6.29%

4

Refrigerated car

0.19%

5

Refrigerated car

1.47%

6

Refrigerated car

2.85%

1

Refrigerated Fed-Ex

0.95%

2

Refrigerated Fed-Ex

-16.32%
2.49%

Volunteers with primary axillary hyperhidrosis were invited to
participate. Standard practices for collecting sweat by filter paper were followed.1 Sweat production was measured for each
axilla twice to yield four specimens per volunteer. Specimens
were packaged in foam-lined cardboard shipping containers.
Specimen assignment was random to one of the four different possible packaging and transport methods. Two specimens
from each volunteer were packaged at ambient temperature
and two were packaged with endothermic refrigeration packs,
in order to maintain temperatures between 2-8oC (Nanocool™
Albuquerque, NM). For each volunteer, one ambient and one
refrigerated package was transported away and back to the research site by either private vehicle or overnight courier.

Average

The specimens transported by private vehicle were driven
around for 60 minutes. Interior vehicle temperature was maintained at approximately 72oF. Upon return to the clinic, the
specimens were unpacked and weighed. Time elapsed between
collection and weighing of specimens transported by vehicle
averaged four hours. The specimens transported by courier
were shipped overnight from the research site. The daily high
ambient temperature in the local area for those days ranged
from 79 to 93oF. Time elapsed between collection and weighing
of specimens transported by courier averaged 24 hours.

3

Refrigerated Fed-Ex

4

Refrigerated Fed-Ex

1.78%

5

Refrigerated Fed-Ex

3.02%

6

Refrigerated Fed-Ex
Average

All methods demonstrated relatively low variability. However,
ambient packaging and vehicle transport of specimens demonstrated the greatest consistency and least variance compared
to standard office procedures. Although the collection and
measurement of sweat during a research site visit remains the
gold standard, remote specimen collection and transport under
ambient temperature back to a research site for weighing appears to provide a reliable alternative when in-person visits are
not possible.
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8.15%
5.45%

1

Ambient car

2

Ambient car

0.38%

3

Ambient car

-2.13%

4

Ambient car

-0.18%

5

Ambient car

-0.44%

Ambient car

-0.10%

6
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Six volunteers participated yielding 24 sweat specimens. The
average weight of sweat was 129.6 mg per specimen with a
range from 6.8 mg to 546.4 mg. Table 1 illustrates values for
tares, pre and post-transport total weights and sweat weights,
and sweat weight change. Table 2 shows the percentage change
in weight of sweat for each specimen, as well as grouped by
method of transportation and packaging. The average absolute
change in weight by percent varied from 1.05% to 5.45%. All but
one of the refrigerated specimens gained weight during transport. This was thought due to condensation.

3.06%

Average

-3.03%

1.05%

Ambient Fed-Ex

8.82%

2

Ambient Fed-Ex

-1.33%

3

Ambient Fed-Ex

-1.14%

4

Ambient Fed-Ex

-0.32%

5

Ambient Fed-Ex

-0.10%

6

Ambient Fed-Ex
Average

0.16
1.98%
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Assessing the Risk of Apremilast Use for Psoriasis
During the COVID-19 Pandemic
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A

s the COVID-19 pandemic persists globally,
physicians continue to assess the safety and benefit
of immunomodulatory medications, in order to
reduce the risk of infection or worsened disease outcomes
in patients. While there is emerging evidence that targeted
immunosuppression may be helpful in cases of severe
COVID-19 infection with cytokine storm, this effect cannot be
generalized to all immunomodulatory medications.1 Though
there is limited real-life data of SARS-CoV-2 infection in patients
receiving apremilast for psoriasis, we can use clinical trials
data to approximate the medication’s potential risk based on its
infection rate when compared to placebo.

52 was based on the original treatment assignment and the
PASI response at week 32. At the end of the 16-week placebocontrolled period, upper respiratory tract infections (URTIs)
occurred in 6.5% of placebo-treated patients compared to 8.4%
of apremilast-treated patients. Nasopharyngitis occurred in
6.9% of placebo-treated patients and 7.3% of apremilast-treated
patients. From weeks 16–52, rates of URTI and nasopharyngitis
increased to 16.9% and 15%, respectively. Unfortunately, no
placebo-control group was included in the second and third
period of trials (weeks 16–52) for inclusion in our analysis.

Apremilast, a phosphodiesterase-4 (PDE-4) inhibitor, is an
oral small molecule inhibitor approved for patients with
psoriatic arthritis and/or moderate-to-severe plaque psoriasis.
PDE-4 inhibition with apremilast has been experimentally
shown to inhibit Th1/Th17 immune responses in patients,
causing statistically significant decreases in TNF-α, IL-8, IL6, and eventually IL-17 after longer periods of treatment (40
weeks).2 While cytokines are necessary for a competent
immune response, severe cases of COVID-19 infection are often
characterized by increased levels of proinflammatory cytokines,
with serum levels of lL-6 and IL-10 positively correlating with
disease severity and organ failure.3 This study will discuss
current knowledge regarding the risk of infection with
apremilast use, with an emphasis on its safety profile during
the COVID-19 pandemic.

has no apparent increased risk of infection compared to placebo
(Table 1).The findings from this study are consistent with a
recent case report of a patient with erythrodermic psoriasis
who received apremilast during hospitalization for COVID-19
and experienced a mild, uncomplicated infection despite
having multiple risk factors for poor outcome (obesity, cancer,
and chemotherapy use).5 This study’s analysis is limited by the
absence of a placebo control group in the second and third
periods of both trials. Additionally, the trials did not specify
whether the URTIs were caused by viral or bacterial pathogens.
Nonetheless, we believe this study suggests apremilast does
not increase the risk of URTI or nasopharyngitis compared
to placebo and may be safe to continue during the COVID-19
pandemic, although further research and continued patientobservation are recommended.

Do Not Copy
RESULTS
PenaltiesBased
Apply
on data from the first 16 weeks of both trials, apremilast

METHODS
A simple comparative analysis of the results from ESTEEM I/II
was performed.
In two placebo-controlled phase III trials (ESTEEM I/II), 1,255
adults with moderate-to-severe psoriasis were randomized
(2:1) to receive apremilast 30 mg twice daily (BID) or placebo
for 16 weeks.4 At week 16, placebo-treated patients were
switched to apremilast. Dosing with apremilast was maintained
for all patients from weeks 16–32. Treatment from weeks 32–

TABLE 1.
Rate of Infections in Apremilast for Psoriasis Compared to Placebo*
Upper Respiratory
Tract infections

Nasopharyngitis

Apremilast
n (%)

Placebo
n (%)

Apremilast
n (%)

Placebo
n (%)

70 (8.4)

27 (6.5)

61 (7.3)

29 (6.9)

This data is a combined average of two phase III trials. Only placebo-controlled periods from the trials were included in the analysis.4

*
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Characterization and Clinical Significance of
Non-Scarring Alopecia in Systemic Lupus Erythematosus
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N

on-scarring alopecia is now part of the Lupus
International Collaborating Clinics classification
criteria 2012 (SLICC’12).1-2 We set out to better
characterize the timing and distribution of lupusrelated alopecia to identify if specific features could be
identified that would help providers in the diagnosis.
We performed a retrospective chart review of patients seen in
our combined rheumatology-dermatology clinic from Nov 2012
to Dec 2017. This dataset is ideal for this study as all patients
had their diagnosis of SLE confirmed by a board-certified
rheumatologist and the status of their hair evaluated by a boardcertified dermatologist.

of disease in terms of their risk of experiencing alopecia: 38%
with alopecia had had SLE for less than 2 years, 36% for 3 to
10 year, and 26% for more than 10 years. Some patients with
SLE over 10 years had had prior episodes of alopecia, while
others noted no such history, suggesting that even in those with
alopecia it may not be a consistent feature of any individual’s
disease. While we did exclude telogen as a cause based on a
hair pull test, by simple clinical exam diffuse alopecia all over
scalp can be seen in other forms of alopecia including telogen
effluvium. However, patches with diffuse alopecia within them,
which we identified in SLE patients, is not typical of telogen.
Patchy alopecia of temporal and central scalp can be seen
in androgenetic alopecia. Interestingly, patchy alopecia of
posterior scalp is not preponderant in other forms of alopecia,
and we therefore identify this as a potentially characteristic type
of alopecia in SLE.
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We identified 70 SLE patients who at the time of evaluation met
American College of Rheumatology 1997 (ACR’97) SLE criteria.
After review of clinical history, timing, and any histopathological
data, we excluded from our analysis alopecia due to other
causes such as discoid lupus, lichen planopilaris, scarring
alopecia on clinical exam, androgenetic alopecia, and alopecia
secondary to medications.
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Of the 70 patients, 36% presented with non-scarring alopecia,
not attributable to other causes. The most common pattern and
location of SLE-associated alopecia was: multiple patches all
over scalp in 48%, patchy pattern of posterior scalp in 20%, patchy
pattern of temporal scalp in 16%, and patchy pattern of central
scalp in 12% of patients (Figure 1). The duration of alopecia
in our patients ranged from 2 months to 30 years. Clinically
alopecia increased during flares of underlying disease with
20% of patients noting it as significant but did not significantly
precede other clinical features, making it less useful as an early
sign of flare. There also appeared to be no relation to duration
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utaneous melanoma (CM) is one of the most dangerous
and fastest growing types of cancer. According to the
Center for Disease Control, the incidence of melanoma
skin cancer has increased by 2% per year.1 A majority of CM
related deaths are from melanomas initially classified as lowrisk subtypes.2 The prognostic and metastatic risk for CM is
therefore underestimated according to current staging criteria.3
Current diagnostic recommendations exist based on the
American Joint Committee on Cancer’s (AJCC) staging system,
while current therapeutic recommendations are based on the
National Comprehensive Cancer Network (NCCN) guidelines.
AJCC staging takes into account several factors like Breslow
Depth, ulceration status, nodal involvement, and presence
of distant metastasis, which provide important prognostic
information and indicate overall and disease-free survival.4,5
Because the AJCC guidelines are based on pathology alone,
there is controversy surrounding this staging and how accurate
it is at predicting mortality and morbidity in patients diagnosed
with primary CM.6

There is a robust body of evidence to support the validity of the
31-GEP test in predicting risk in patients with CM independent
from traditional clinicopathologic staging. Podlipnik et al
showed that the 31-GEP test can identify patients with early
stage AJCC CM at risk of relapse and GEP was the only significant
predictor of RFS.7 Gastman et al revealed that the 31-GEP test
identified increased risk for metastasis and death independent
of node status in patients with head and neck CM.5 According
to Greenhaw et al, the 31-GEP test accurately identified 77% of
metastatic CMs as high risk/Class 2.4 According to this study,
Class 2 CMs were 22 times more likely to metastasize compared
with Class 1 CMs.4 Because data supporting the accuracy of the
GEP has been demonstrated in over 26 peer reviewed studies,
use of the test in clinical practice has been wide-reaching, yet
has also been a source of polarization between some working
groups.
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A 31-gene expression profile test has recently been developed
to provide further prognostic information in addition to
current guidelines. The 31-GEP test (DecisionDx-Melanoma,
Castle Biosciences, Inc.) has been developed and validated
as an independent prognostic indicator of risk in melanoma,
improving overall risk stratification when used in conjunction
with AJCC staging. The commercially available GEP test
classifies CMs into categories based on risk. The test is validated
for use in primary tumor tissue of invasive melanoma Stage I–
III, thus excluding cases of melanoma in situ. The 31-GEP test
uses formalin-fixed tissue embedded in paraffin from the CM to
classify tumor metastasis as low risk (Class 1A/1B) or high risk
(Class 2A/2B).4 After the initial diagnosis, the test provides the
expected recurrence-free survival (RFS), distant metastasis-free
survival (DMFS), and melanoma specific survival for 5 years
after diagnosis4 and can identify patients who are at higher
risk of recurrence and may be eligible for higher intensity
surveillance.7

The addition of this test to current staging guidelines can aid in
identifying patients with CM who are at increased risk for distant
metastasis and mortality. 31-GEP testing can add prognostic
value to the initial work-up of patients after diagnosis. Earlier
diagnostic imaging, surveillance, and interventions can be
done in the higher risk subset of patients.7
From the perspective of a busy dermatology practice that
diagnoses 70 malignant melanoma patients annually, we were
thrilled to see the 31-GEP test recognized by the NCCN as an
important adjunct to AJCC staging for accurate prediction of
CM related risk. The addition of this test to our own patient
management guidelines has aided in the identification of
patients who are at increased risk for metastasis; therefore,
patient care was positively impacted by appropriately guiding
resource utilization, whether that be surveillance frequency,
intensity, or referrals. In accordance with NCCN guidelines and
AJCC staging, considerations for earlier diagnostic imaging,
surveillance, and interventions in Class 2 patients with a higher
recurrence risk are recommended. The literature supports the
incorporation of 31-GEP testing into melanoma prognosis
determinations. We are confident that guidelines will soon
incorporate the 31-GEP test into CM staging criteria.
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