
EDITORS 
Kenneth A. Arndt, MD
Philip E. LeBoit, MD
Bruce U. Wintroub, MD

SUPPLEMENT 4 
VOL. 36, NO. 4S
DECEMBER 2017

Emerging Science  
and Management  

of Atopic Dermatitis
GUEST EDITORS

Lawrence F. Eichenfield, MD 
Linda F. Stein Gold, MD 

Wynnis L. Tom, MD

 Introduction S91

 The Disease Burden of Atopic Dermatitis  S92

 Food Allergy and Atopic Dermatitis:  S95
 Fellow Travelers or Triggers?

 Topical Therapy for Atopic Dermatitis:   S99
 New and Investigational Agents 

 Systemic Therapy of Atopic Dermatitis:  S103
 Welcome to the Revolution

 Improving Outcomes Through  S106
 Therapeutic Patient Education

 CME/CE Post-Test and Evaluation Form S109

A CME/CE CERTIFIED SUPPLEMENT TO



Supported by  
an independent  

educational grant from  
Pfizer Inc.

Emerging Science and Management of Atopic Dermatitis
Original Release Date: December 2017  
Expiration Date: December 31, 2018  
Estimated Time to Complete Activity: 1.75 hours 

Participants should read the activity information, review the activity in its entirety, 
and complete the online post-test and evaluation. Upon completing this 
activity as designed and achieving a passing score on the post-test, you will 
be directed to a Web page that will allow you to receive your certificate of 
credit via e-mail or you may print it out at that time. The online post-test and 
evaluation can be accessed at http://tinyurl.com/atopicdermsupl2017. 
Inquiries about CME accreditation may be directed to the University of Louisville 
Office of Continuing Medical Education & Professional Development (CME & PD)  
at cmepd@louisville.edu or (502) 852-5329. 

Accreditation Statements
Physicians: This activity has been planned and implemented in accor-
dance with the requirements and policies of the Accreditation Council for 
Continuing Medical Education (ACCME) through the joint providership of the  
University of Louisville and Global Academy for Medical Education, LLC.  
The University of Louisville is accredited by the ACCME to provide continuing 
medical education for physicians.
The University of Louisville Office of Continuing Medical Education & Professional 
Development designates this enduring material for a maximum of 1.75 AMA  
PRA Category 1 Credit™. Physicians should claim only the credit commensurate 
with the extent of their participation in the activity. 
Nurses: Postgraduate Institute for Medicine is accredited with distinction 
as a provider of continuing nursing education by the American Nurses 
Credentialing Center’s Commission on Accreditation. This educational activity 
for 1.6 contact hour is provided by the Postgraduate Institute for Medicine. 
Designated for 0.8 contact hours of pharmacotherapy credit for Advance 
Practice Nurses.

Target Audience
This journal supplement is intended for dermatologists, pediatricians, family 
practitioners, internists, nurses, nurse practitioners, physician assistants, and 
other clinicians who treat patients with atopic dermatitis.

Educational Needs
Recent research into the pathophysiology of atopic dermatitis has yielded two 
new treatments—the first ones to receive US Food and Drug Administration 
(FDA) approval for management of this condition in more than a decade. Both 
new therapies offer novel mechanisms of action. Crisaborole, a topical medi-
cation that inhibits the phosphodiesterase-4 (PDE-4) enzyme, is approved for 
the treatment of mild to moderate disease in adults and children as young as 
2 years old. Dupilumab, the first biologic therapy approved for use in atopic 
dermatitis, inhibits interleukin (IL)-4 and IL-13. It is indicated for the treatment of 
moderate to severe disease in adults whose disease is inadequately controlled 
with topical prescription therapies, or when those therapies are inadvisable. 
Awareness of the substantial impact atopic dermatitis can have on quality of 
life can facilitate patient-clinician conversations about treatment goals. Such 
discussions may influence shared decision-making about therapeutic choices. 
Therapeutic patient education has been applied to a variety of conditions and 
is now being studied in atopic dermatitis. 
Food allergy and infection represent common comorbidities in patients with 
atopic dermatitis. New information about the benefit of the early introduction 
of peanuts to the diet has surfaced in recent years. Alterations in the skin 
microbiome may underlie the association of colonization and infection in 
atopic dermatitis. Preliminary research attempts to deploy the atopic patient’s 
“good” bacteria to reduce Staphylococcus aureus colonization. 
Brief, expert reviews of the literature in these areas can help busy providers 
stay current in a rapidly evolving field, and can facilitate the translation of 
research into clinical practice to improve outcomes.

Learning Objectives
By reading and studying this supplement, participants should be better able to:
• Demonstrate an understanding of how atopic dermatitis can affect patient 

sleep, quality of life, daily activities, risk of comorbidities, and health care 
utilization/cost

• Explain the mechanism of action and clinical trials data supporting recently 
approved treatments for atopic dermatitis

• Discuss investigation therapies for atopic dermatitis
• Apply recent recommendations for evaluation of candidates for systemic 

treatment of atopic dermatitis
• Explain the benefit of providing patients with a written action plan 
• Analyze the relationships of food allergy and infection to atopic dermatitis.

Disclosure Declarations 
Individuals in a position to control the content of this educational activity are 
required to disclose: 1) the existence of any relevant financial relationship with 
any entity producing, marketing, re-selling, or distributing health care goods or 
services consumed by, or used on, patients with the exemption of non-profit or 
government organizations and non-health care related companies, within the 
past 12 months; and 2) the identification of a commercial product/device that is 
unlabeled for use or an investigational use of a product/device not yet approved.
Lawrence F. Eichenfield, MD, Advisory Board/Speaker: Valeant Pharmaceuticals 
North America LLC. Consultant:  Eli Lilly and Company, Genentech, Inc.,  Otsuka 
America Pharmaceutical, Inc./Medimetriks Pharmaceuticals, Inc., Pfizer Inc., 
Sanofi Genzyme/Regeneron Pharmaceuticals, TopMD, Valeant. Investigator: 
Sanofi Genzyme/Regeneron.
Linda F. Stein Gold, MD, Consultant: Pfizer. Grant/Research: GlaxoSmithKline 
and Pfizer. Data Monitoring Committee: Otsuka.

Wynnis L. Tom, MD, Consultant: Pfizer. Grant/Research: Pfizer, Celgene 
Corporation, Pfizer, and Regeneron. 

University of Louisville CME & PD Advisory Board and Staff Disclosures: 
The CME & PD Advisory Board and Staff have nothing to disclose.

CME/CE Reviewers: University of Louisville Cindy England Owen, MD, 
has nothing to disclose.  The Postgraduate Institute of Medicine planners and 
managers Trace Hutchison, PharmD; Samantha Mattiucci, PharmD, CHCP; 
Judi Smelker-Mitchek, MBA, MSN, RN; and Jan Schultz, MSN, RN, CHCP, 
have nothing to disclose.

Global Academy for Medical Education Staff: Eileen McCaffrey, MA; 
Tristan M. Nelsen, MNM, CMP, HMCC; Sylvia H. Reitman, MBA, DipEd; and 
Ron Schaumburg have nothing to disclose.

Off-Label/Investigational Use Disclosure
This CME/CE activity discusses the off-label use of certain approved medica-
tions as well as data from clinical trials on investigational agents. Any such 
material is identified within the text of the articles.

Jointly provided by

This continuing medical education (CME/CE) supplement was developed from 
a satellite symposium held at the Skin Disease Education Foundation’s 18th 
Annual Las Vegas Dermatology Seminar, November 3, 2017, in Las Vegas, 
Nevada. The Guest Editors acknowledge the editorial assistance of Global 
Academy for Medical Education and Eileen McCaffrey, MA, medical writer, 
in the development of this supplement. The manuscript was reviewed and 
approved by the Guest Editors as well as the Editors of Seminars in Cutaneous 
Medicine and Surgery. The ideas and opinions expressed in this supplement 
are those of the Guest Editors and do not necessarily reflect the views of the 
supporter, Global Academy for Medical Education, the University of Louisville, 
Postgraduate Institute for Medicine, or the Publisher.



Kenneth A. Arndt, MD
Clinical Professor of Dermatology,  
 Emeritus 
Harvard Medical School 
Adjunct Professor of Surgery 
Dartmouth Medical School 
Hanover, New Hampshire 
Adjunct Professor of Dermatology 
Brown Medical School 
Providence, Rhode Island

 EDITORS

Philip E. LeBoit, MD
Professor of  
 Clinical Dermatology 
University of California,  
 San Francisco 
San Francisco, California

Bruce U. Wintroub, MD
Associate Dean 
Professor and Chair  
 of Dermatology 
School of Medicine 
University of California,  
 San Francisco 
San Francisco, California

STATEMENT OF PURPOSE
Seminars in Cutaneous Medicine and Surgery presents 
well-rounded and authoritative discussions of important 
clinical areas, especially those undergoing rapid change in 
the specialty. Each issue, under the direction of the Editors 
and Guest Editors selected because of their expertise in 
the subject area, includes the most current information 
on the diagnosis and management of specific disorders of 
the skin, as well as the application of the latest scientific 
findings to patient care. 

Seminars in Cutaneous Medicine and Surgery (ISSN 1085-5629) is published 
quarterly by Frontline Medical Communications Inc., 7 Century Drive, 
Suite 302, Parsippany, NJ 07054-4609. Months of issue are March, June, 
September, and December. Periodicals postage paid at Parsippany, NJ, 
and additional mailing offices.

POSTMASTER: Send address changes to Seminars in Cutaneous Medicine 
and Surgery, Subscription Services, 151 Fairchild Ave., Suite 2, Plainview, 
NY 11803-1709.

RECIPIENT: To change your address, contact Subscription Services at  
1-800-480-4851.

Editorial correspondence should be addressed to Kenneth A. Arndt, 
MD, SkinCare Physicians of Chestnut Hill, 1244 Boylston St., Suite 302, 
Chestnut Hill, MA 02467. Correspondence regarding subscriptions or 
change of address should be directed to the Publisher, Subscription Services, 
151 Fairchild Ave., Suite 2, Plainview, NY 11803-1709, 1-800-480-4851.

Yearly subscription rate: $121.00 per year.

Prices are subject to change without notice. Current prices are in effect for 
back volumes and back issues. Single issues, both current and back, exist 
in limited quantities and are offered for sale subject to availability. Back 
issues sold in conjunction with a subscription are on a prorated basis.

Copyright © 2017 by Frontline Medical Communications Inc. No part 
of this publication may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, including photocopy, recording, or 
any information storage and retrieval system, without written permission 
from the Publisher. Printed in the United States of America.

Advertising representative: Sally Cioci, 7 Century Drive, Suite 302, 
Parsippany, NJ 07054-4609. Phone: 973-206-3434; Fax: 973-206-9378; 
email: scioci@frontlinemedcom.com

Publication of an advertisement in Seminars in Cutaneous Medicine and 
Surgery does not imply endorsement of its claims by the Editor(s) or 
Publisher of the journal.

The ideas and opinions expressed in Seminars in Cutaneous Medicine 
and Surgery do not necessarily reflect those of the Editors or Publisher. 
Publication of an advertisement or other product mention in Seminars in 
Cutaneous Medicine and Surgery should not be construed as an endorsement 
of the product or the manufacturer’s claims. Readers are encouraged to 
contact the manufacturer with any questions about the features or limitations 
of the products mentioned. The Publisher does not assume any responsibility 
for any injury and/or damage to persons or property arising out of or related 
to any use of the material contained in this periodical. The reader is advised 
to check the appropriate medical literature and the product information 
currently provided by the manufacturer of each drug to be administered 
to verify the dosage, the method and duration of administration, or 
contraindications. It is the responsibility of the treating physician or other 
health care professional, relying on independent experience and knowledge 
of the patient, to determine drug dosages and the best treatment for  
the patient.

Seminars in Cutaneous Medicine and Surgery is indexed in Index  
Medicus/MEDLINE.



December 2017, Vol. 36, No. 4S

Emerging Science and Management  
of Atopic Dermatitis

 TABLE OF CONTENTS

S91 Introduction
Lawrence F. Eichenfield, MD

S92 The Disease Burden of  
Atopic Dermatitis 
Lawrence F. Eichenfield, MD 
Linda F. Stein Gold, MD

S95 Food Allergy and Atopic Dermatitis: 
Fellow Travelers or Triggers?
Wynnis L. Tom, MD

S99 Topical Therapy for Atopic Dermatitis: 
New and Investigational Agents
Linda F. Stein Gold, MD 
Lawrence F. Eichenfield, MD

S103 Systemic Therapy of Atopic Dermatitis:  
Welcome to the Revolution
Lawrence F. Eichenfield, MD 
Linda F. Stein Gold, MD

S106 Improving Outcomes Through 
Therapeutic Patient Education
Linda F. Stein Gold, MD 
Lawrence F. Eichenfield, MD

S109 CME/CE Post-Test and  
Evaluation Form

 GUEST EDITORS

Lawrence F. Eichenfield, MD
Professor of Dermatology and Pediatrics 
Vice Chair, Department of Dermatology
Chief, Pediatric and Adolescent Dermatology
University of California  
San Diego School of Medicine and  
Rady Children’s Hospital-San Diego  
University of California
San Diego, California

Linda F. Stein Gold, MD
Director of Dermatology Research 
Henry Ford Health System 
Detroit, Michigan

Wynnis L. Tom, MD
Associate Clinical Professor of 
Dermatology and Pediatrics
University of California  
San Diego School of Medicine
Rady Children’s Hospital
San Diego, CA



Vol. 36, No. 4S, December 2017, Seminars in Cutaneous Medicine and Surgery S91

Vol. 36, No. 4S, December 2017

 INTRODUCTION

The landscape of atopic dermatitis has evolved rapidly in recent years. The introduction of crisaborole, a phosphodiesterase-4 
inhibitor, enables clinicians to offer another nonsteroidal topical therapy to patients with mild to moderate disease. The approval 
of  dupilumab—an interleukin-4 and interleukin-13 inhibitor and the first biologic to become available for the treatment of 

atopic dermatitis—has revolutionized the therapy of adults with moderate to severe disease. The options for patients across the 
spectrum of disease severity are likely to expand further in the next few years. Multiple topical and systemic agents, with different 
mechanisms of action, are in phase 2 development. 

A growing body of data has revealed the extent of the impact of atopic dermatitis on patients’ lives. For many, the ever-present 
itch leads to frequent sleep disruption, which affects the ability to function at work or school. Depression and anxiety symptoms, 
as well as non-atopic and atopic comorbidities, are more common among those with atopic dermatitis. Understanding our patients’ 
experience of the disease can inform patient-clinician discussions about treatment goals and regimens that address patient concerns. 

As with any chronic illness, patients play a key role in the management of atopic dermatitis. Programs to educate patients about 
their disease and how to use the prescribed treatment—including provision of a short, written action plan—have improved disease 
severity and quality of life. 

Research also is advancing in the management of food allergy and infection, two comorbidities common among patients with 
atopic dermatitis. Studies have documented the benefits of introducing peanuts to the diet early, even to children at high risk for 
peanut allergy. The skin microbiome of those with atopic dermatitis differs from that of individuals without the disease, raising the 
question of whether those with atopic dermatitis have insufficient “good” bacteria to control the growth of potential skin pathogens. 
Early-stage research is examining the value of removing and amplifying patients’ beneficial bacteria, then returning it to the patients’ 
skin in the hopes that it will reduce Staphyloccocus aureus colonization.

Good skin care and topical corticosteroids and topical calcineurin inhibitors remain important components of therapy. These 
basics, along with the newest treatment, patient education, and shared decision-making, can improve disease control and quality 
of life for patients.

1085-5629/13/$-see front matter © 2017 Frontline Medical Communications 
doi:10.12788/j.sder.2017.047
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The impact of  atopic dermatitis on patients in terms of 
symptoms and quality of life has been well characterized 
in children and their families.1-4 Until recently, less study 

has been devoted to the effects on the lives of  adult patients. 
A growing body of data about the impact of atopic dermatitis 
on the daily life and functioning of  adults has yielded some 
startling information. Some findings are specific to those with 
moderate to severe disease, but others relate to a broad range of 
adults with atopic dermatitis.

Moderate to Severe Atopic Dermatitis: 
Symptoms Nearly Every Day
Some of the most recent information about symptom frequency, 
severity, and quality of  life in atopic dermatitis comes from 
patient-reported data collected during screening for a clinical 
trial of dupilumab, the first targeted biologic therapy to receive 
US Food and Drug Administration approval for treatment 
of  atopic dermatitis. All trial participants were adults with 
moderate to severe atopic dermatitis (N=380). The findings 
paint a picture of  a disease that affects many patients nearly 
every day, often at a severe level.1 
• High proportions of patients with moderate to severe atopic 

dermatitis reported experiencing dry, rough skin (91%), 
flaking skin (77.6%), cracking skin (66.6%), and even bleeding 
(51.1%) 5 to 7 days per week. 

• The average itch score was the same as the worst itch score 
(mean, 6.5 of  a 0-10 scale [2.1], Pruritus Numerical Rating 
Scale [NRS]). 

• More than 60% of patients characterized their itch as either 
severe (46.3%) or unbearable (14.2%; 5-D Pruritus Scale).

• Most (85.8%) reported experiencing itch every day (Patient-
Oriented Eczema Measure [POEM]).

• More than half  (62.8%) said they experienced itch at least  
12 hours/day (5-D Pruritus Scale).

Quality of Life
The impact of atopic dermatitis on health-related quality of life 
(HRQoL) on adults with moderate to severe (N=380) disease 
was pervasive. More than half  (61.6%) of  trial participants 
reported feeling embarrassed or self-conscious a lot or very 
much within the prior week. Substantial proportions of patients 
reported that atopic dermatitis affected their relationships 
(26.6%), sexual activities (19.2%), social and leisure activities 
(43.9%), work or studying (41.8%), and even clothes worn 
(57.9%).1 All of these findings come from the Dermatology Life 
Quality Index.1

Results of  the 2013 US National Health and Wellness 
Survey found that self-reported atopic dermatitis (n=428) was 
associated with significantly poorer HRQoL, compared with 
not having the disease (n=74,572; P<0.0001; SF-36v2 Health 
Survey). The National Health and Wellness Survey is an 
Internet-based general population survey. About 42% of survey 
respondents with self-reported atopic dermatitis characterized 
their disease as mild (n=182); these findings thus apply to the 
full range of disease severity.5 

Sleep Disruption and Its Consequences
Atopic dermatitis has significant impact on sleep in young 
children and their families. The disease also is associated with 
substantial sleep impairment among adult patients. In adults 
with moderate to severe atopic dermatitis (N=380), sleep was 
disrupted an average of  4.4 nights—more than half  the prior 
week (weighted average, POEM). More than two-thirds of 
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patients in this population (68.2%) reported that itch delayed 
falling asleep and occasionally or frequently awakened them at 
night (5-D Pruritus Scale). For more than one-third (36.1%), 
sleep was disturbed every night (POEM). Another 55.0% said 
that sleep was disrupted 5 to 7 nights per week.1 

Analyses of data from two US population studies in which 
disease severity was not specified document more frequent sleep 
disruption in patients with self-reported atopic dermatitis than 
in others.6,7 One-third of adults with atopic dermatitis (33.4%) 
reported sleep disturbances to clinicians, compared with 23.7% 
of those without the disease (odds ratio [OR] 1.62, 95% confi-
dence interval [CI], 1.10-2.38; P=0.04).6 These findings come 
from the 2005-2006 National Health and Nutrition Examination 
Survey (NHANES; N=5563). After adjusting for sociodemo-
graphic and lifestyle factors, people with atopic dermatitis also 
were more likely to report feeling unrested, being overly sleepy 
during the day, and feeling as if they did not get enough sleep.6 

Data from the 2012 US National Health Interview Survey 
(N=34,613 adults) reported similar findings. After adjustment 
for factors including sleep duration and other atopic disorders, 
adults with atopic dermatitis were roughly twice as likely as 
other respondents to report regular fatigue (OR 2.23; 95% CI 
1.93-2.58), daytime sleepiness (OR 2.04; 95% CI 1.75-2.38), and 
insomnia (OR 1.83; 95%; CI 1.59-2.12).7  

Lack of sleep and feeling tired can result in functional conse-
quences. People with atopic dermatitis were significantly more 
likely than others to report difficulty concentrating, remem-
bering, eating, engaging in hobbies, handling finances, driving, 
and navigating public transportation due to fatigue in the 2005-
2006 NHANES (N=5563).6 

Reduced Physical Activity
On the postulation that disrupted sleep and eczematous lesions 
on the hands and feet may affect physical activity, researchers 
analyzed objective data from the 2005-2006 NHANES 
addressing this point. More than 3,000 adult participants in 
NHANES wore an actigraph for 7 days to measure physical 
activity. Self-reported atopic dermatitis (reported in 189/3,061) 
was associated with significantly less daily activity (average total 
daily counts; P=0.03) and moderate-vigorous physical activity 
(P=0.02). This association remained after controlling for sleep 
disturbance, depression, and comorbid asthma.8 

Reduced Work Productivity
Analysis of data from the 2013 US National Health and Wellness 
Survey also found that atopic dermatitis was associated with 
substantial impact on work performance, as measured on the 
Work Productivity and Activity Impairment (WPAI) question-
naire (Figure 1). This instrument asks about work absenteeism 
(percentage of  work time missed due to health), presenteeism 
(percentage of  impairment while at work due to health), and 
overall work impairment (total percentage of work time missed 
due to absenteeism or presenteeism). Among the 428 survey 
respondents with self-reported atopic dermatitis, 182 reported 
mild disease and 184 characterized their disease as moderate 
to severe.5 Rates of  absenteeism and overall work impairment 
were significantly higher among those with self-characterized 
moderate to severe atopic dermatitis.5 Consistent with these 
findings, nearly half  (46.0%; n=379) of patients with moderate 
to severe atopic dermatitis indicated that itch frequently or 
always disrupted work or study (5-D Pruritus Scale).1

Risk of Comorbidities in Atopic Dermatitis
Atopic Comorbidities
Multiple studies indicate that patients with atopic dermatitis 
are likely to have other atopic conditions. The rates of asthma 
and nasal allergies/hay fever were significantly higher among 
adults with self-reported atopic dermatitis (n=349) compared 
with non-atopic-dermatitis-affected controls (n=698) (24.1% 
vs 8.9% for asthma; 48.4% vs 24.4% for nasal allergies; atopic 
dermatitis patients and controls, respectively; P<0.001 for both 
comparisons). These data come from the 2013 US National 
Health and Wellness Survey. Participants with atopic derma-
titis included those with mild (n=146) and moderate to severe 
(n=160) disease.9 

In children, multiple datasets show high rates of atopic comor-
bidities.  In a prospective study of more than 1,000 infants with 
atopic dermatitis over almost 3 years, approximately 11% devel-
oped asthma and 37% had one or more atopic comorbidities.  
Development of  allergic rhinitis and food allergy correlated 
with baseline severity of  atopic dermatitis.10 Data from a 
random sample of  10,000 adults in Leipzig, Germany, also 
reported significantly higher rates of allergic rhinitis (33.6% vs 
13.1%) and asthma (19.9% and 7.6%) among those with atopic 
dermatitis compared with controls (P<0.0001).11 

A retrospective analysis of  claims data found that patients 
with atopic dermatitis were significantly more likely than those 
without the disease to develop at least one of  the following 
atopic conditions: asthma, allergic rhinitis, allergic conjunc-
tivitis, or food allergy. Most of  the data come from adults 
patients; roughly three-quarters of the patients included in this 
analysis were 20 years of age or older.12 

Among a cohort of  adults with moderate to severe atopic 
dermatitis (N=380), atopic comorbidities were common: 51.3% 
had allergic rhinitis, 40.3% had asthma, 24.2% had allergic 
conjunctivitis, and 60.5% had other allergies.1 

Other Immune-Mediated Inflammatory Diseases
Genetics studies have identified loci shared by atopic dermatitis 
and other immune-mediate inflammatory diseases. Analysis of 
data from German National Health Insurance beneficiaries up 
to age 40 found that patients with atopic dermatitis in 2005/2006 
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■ FIGURE 1 Atopic Dermatitis Work Performance.  
 Work Impaired in Patients With Atopic Dermatitis.
Percent lost productivity and activity impairment in the past week (WPAI).
*P=0.0001 patients with atopic dermatitis versus patients without  
atopic dermatitis. 
Source: Whitney J, et al.5
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were at increased risk of incident rheumatoid arthritis (RA, risk 
ratio [RR], 1.72, 95% CI, 1.25-2.37), Crohn’s disease (RR, 1.34; 
95% CI, 1.11-1.61), and ulcerative colitis (RR, 1.25, 95% CI, 1.03-
1.53) in 2007-2011.13 The presence of genetic loci associated with 
RA and inflammatory bowel disease did not explain the excess 
risk for these diseases among those with atopic dermatitis.13 

Mood Disorders
In the 2013 US National Health and Wellness Survey, self-
reported anxiety and depression were significantly more 
common in those with atopic dermatitis than in controls 
matched for demographic characteristics. Rates of  anxiety 
were 29.8% and 16.1%; rates of  depression, 31.2% and 17.3% 
(patients with atopic dermatitis and controls, respectively; 
P<0.001). The rate of mood disorder did not differ significantly 
by severity of atopic dermatitis.14 

Rates of anxiety and depression were high among a cohort of 
380 patients with moderate to severe atopic dermatitis screened 
for a clinical trial. The Hospital Anxiety and Depression Scale 
(HADS) subscales for anxiety and depression (HADS-A and 
HADS-D, respectively) were used to assess mood symptoms. 
Nearly a quarter (24.2%) of  those with moderate to severe 
atopic dermatitis had borderline abnormal levels of anxiety and 
17.6% qualified for a diagnosis of clinical anxiety (score of ≥11). 
More than one-third (38.4%) had borderline-abnormal levels of 
depression (score of ≥8), and 10% would meet the criteria for a 
diagnosis of clinical depression (score of ≥11).1 

Rates of  experience with bullying because of atopic derma-
titis are high in children (39%) and with severe disease (33%).15 

Psychological stresses may worsen itch and skin flares in those 
affected by AD, exacerbating the condition and contributing to 
the cycle of physical and mental distress.

Higher Health Care Utilization and Costs
Analysis of  data from adults in a commercial insurance data-
base indicated that health care utilization over a 12-month 
period was significantly higher among those with atopic derma-
titis (n=83,106) than in matched controls (n=83,106).16 Health 
care costs also were significantly higher for adults with atopic 
dermatitis (Figure 2).16 

Self-reported data from the 2013 US National Health and 
Wellness Survey are consistent with these findings. The mean 
number of  health care provider visits, emergency room visits, 
and hospitalizations over 6 months were significantly higher 
among those with atopic dermatitis than in matched controls.9 

This survey did not collect medical expense data but the authors 
estimated the cost of  visits using data stratified by age from 
the Medical Expenditure Panel Survey 2012. Mean annual total 
direct cost per patient was significantly higher for those with 
atopic dermatitis (P<0.001).9 

Summary
The effect of atopic dermatitis on adults in daily life is pervasive 
and invasive. Sleep disruption, daytime fatigue, reduced quality 
of life, less physical activity, missed time at work and impaired 
productivity when on the job, effect on mood, and increased 
risk of other, non-atopic comorbidities are among the burdens 
of this disease. A clearer picture of what patients face in daily 
life may build empathy and inform conversations with patients, 
as well as facilitate a more detailed discussion of desired treat-
ment goals. 
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■ FIGURE 2 Medical Costs are Higher for Patients With  
 Atopic Dermatitis. 
Adjusted mean annual total per-patient costs. 
Source: Shrestha S, et al.16
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Food allergy is common among children with atopic derma-
titis. About one-quarter to one-third of  children with 
atopic dermatitis have immunoglobulin E (IgE)-mediated 

clinical reactivity to food proteins.1,2 For comparison, about 
5% of  infants and young children and 2% of  adults in the 
United States have food allergies.3 Analysis of  18 popula-
tion-based studies determined that the rate of  food allergy 
was as much as 6 times higher in children 3 months of  age 
with atopic dermatitis compared with healthy controls (odds 
ratio, 6-18; 95% confidence interval 2.94-12.98; P<0.001). 
Some data suggest that food allergy is linked to relatively 
severe atopic dermatitis.4

Conversely, atopic dermatitis is more common in those with 
food allergy than it is in the general population, with an esti-
mated 35% to 71% of  patients with food allergy also having 
atopic dermatitis.5 

Food allergies may exacerbate atopic dermatitis through 
immune cell activation or by increasing pruritus but the two 
conditions also may simply coexist in the same patient. More 
commonly seen skin reactions with food allergy include urti-
caria (hives), facial swelling, and flushing (Table). Food allergy 
also may manifest in ways other than on the skin (eg, gastroin-
testinal symptoms).5,6 

Pitfalls in Diagnosis of Food Allergy
Medical history and self-report are insufficient to make a diag-
nosis of  food allergy, as 50% to 90% of  self-reported allergic 
symptoms are not confirmed on testing.5 The presence of IgE 
antibodies to a specific food also does not equate to allergy; 
rather, a clinical reaction to that food must occur. IgE reactivity 
does not correlate well to clinical allergic response. A popula-
tion-based study of  562 children in Denmark identified food 
allergy in ~3.6%, but in 80% of cases (16/20), children actually 
tolerated food to which they had elevated IgE levels.7 Specific 
IgE levels also are not clinically useful for predicting the later 
development of food allergies by infants and toddlers.8

Skin prick testing (SPT) for food allergy has a high nega-
tive predictive value but a low positive predictive value. Larger 
wheals are more predictive of clinically significant food allergies, 
but SPT is often insufficient for diagnosis.5 Oral food challenges 
should be performed to confirm a true allergy.5,7 

Negative blood and SPT results are more helpful as they 
exclude the possibility of food allergy, while positive findings 
require additional interpretation to determine if  they result in 
clinical food hypersensitivity reactions, eczematous skin manifes-
tations, and/or atopic dermatitis. Referral to an allergist may be 
required to interpret the results of allergy testing.6 

When to Test for Food Allergy
The National Institute of  Allergy and Infectious Diseases 
(NIAID) Food Allergy Expert Panel recommends considering 
testing for food allergy to milk, egg, peanut, wheat, and soy 
in infants and children <age 5 years with persistent, moderate 
to severe atopic dermatitis despite optimized management and 
topical therapy, and/or those with a reliable history of an imme-
diate reaction after ingesting a specific food.5

■ Abstract
Many children with atopic dermatitis also have an allergy to 
one or more foods, but the presence of these two conditions 
in an individual does not necessarily indicate a causal link 
between them. Testing and interpretation, sometimes with 
specialist consultation, may be required to discern whether 
food allergy is present in a child with atopic dermatitis and—if 
it is present—whether the food is triggering or exacerbating 
signs and symptoms of atopic dermatitis. Recent milestone 
trials have demonstrated that early introduction of peanuts 
can reduce the development of peanut allergy in at-risk 
children. Parents may benefit from education about current 
revised guidelines that now recommend offering peanut-
containing foods to most children at the time he or she is 
ready for solid food. 
Semin Cutan Med Surg 36(supp4):S95-S97 
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■ TABLE Cutaneous Manifestations of Food Allergy:  
 Not Only Atopic Dermatitis  

IgE-mediated: Urticaria, angioedema, flushing, pruritus

Cell-mediated: Contact dermatitis, dermatitis herpetiformis

Mixed IgE- and cell-mediated: Atopic dermatitis

Source:  Boyce JA, et al.5
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Should We Eliminate Elimination Diets?
Parents who suspect that one or more foods may be provoking 
atopic dermatitis flares in their child sometimes experiment 
with self-designed elimination diets. This approach poses a 
risk for malnutrition, especially if  multiple common foods 
(eg, milk, egg, wheat, soy, peanuts) are eliminated for more 
than a brief  interval.9 Elimination or restriction, especially for  
prolonged periods, should be performed only under medical 
supervision.6 Keeping a food diary and noting any symptoms 
may suggest foods to investigate as potential allergens. 

A retrospective study examined was conducted of  125 chil-
dren with atopic dermatitis who were following elimination diets 
based on sensitization tests (IgE or SPT). A total of  364 oral 
food challenges were performed on foods being avoided; 89% 
of those challenges were negative. Depending upon the reason 
for avoidance, 84% to 93% of  the foods could be returned to 
the diet safely.9 

Recent evidence indicates that avoiding a food actually may 
reduce oral tolerance to that food. A retrospective review of 132 
patients whose atopic dermatitis was triggered by food allergy 
but who had no history of immediate reactions found that 19%  
developed new immediate food reactions after starting an elimi-
nation diet. More than two-thirds (70%) of these new reactions 
affected the skin, but anaphylaxis occurred in 30% of cases. In 
this analysis, avoiding a food was associated with significantly 
increased risk of developing an immediate reaction to it (P<0.01). 
The authors suggested at least annual IgE monitoring and 
re-introduction of the potential allergen in a monitored setting, 
and advised patients to carry injectable epinephrine in case of 
accidental consumption of an offending food.10 

Can Food Allergy Be Prevented?  
Early Introduction vs Avoidance
In 2000, the American Academy of  Pediatrics (AAP) advised 
delaying the introduction of  peanut-containing foods to chil-
dren at risk for atopic disease until the age of  3 years.11 By 
2008, this recommendation was rescinded for lack of evidence.12 
Shortly thereafter, observational studies reported that earlier 
introduction of  peanuts, eggs, and cow’s milk was associated 
with lower rates of allergy to these foods.13-15 

A randomized, controlled trial (Learning Early About Peanut 
Allergy; LEAP, published in 2015) demonstrated that early intro-
duction of peanut-containing food (ie, at 4 months to <11 months 
of age) in infants at high risk for peanut allergy (defined as pres-
ence of severe atopic dermatitis, egg allergy, or both) resulted in  
a significantly lower risk of developing peanut allergy by age 60 
months compared with peanut avoidance. In infants negative for 
peanut allergy on SPT at randomization (n=530), the prevalence 
of peanut allergy at 60 months old (assessed by oral food chal-
lenge) was 13.7%  in the consumption group and 1.9% in the 
avoidance group (P<0.001). The same trend was observed among 
those who were mildly positive on SPT at study entry (P=0.004; 
Figure 1).16 The rate of  serious adverse events did not differ 
significantly between groups but more overall adverse events were 
reported in the consumption group (P=0.02). It should be noted 
that infants with marked wheals on SPT at study entry were 
excluded from further participation and peanut consumption 
versus avoidance was not tested.

A follow-up study evaluated whether avoiding peanuts 
after a period of  consumption would affect the develop-
ment of  allergy. Participants in the LEAP trial were directed 
to avoid peanuts for 12 months and then were assessed 

by oral peanut challenge. This sequence did not lead to 
an increase in the prevalence of  peanut allergy (Figure 2).  
The rate of adverse events was higher in the peanut avoidance 
group (89.4% vs 80.7%). Atopic dermatitis, lower respiratory 
tract infections, myopia, and gastroenteritis also were reported 
more often in the avoidance group.17

Applying the LEAP Findings to Children With 
Atopic Dermatitis
Based on the LEAP study, the NIAID Expert Panel amended 
its guidelines to recommend the introduction of  peanut-
containing foods as early as 4 to 6 months of  age for infants 
with severe atopic dermatitis, egg allergy, or both. Prior to 
offering peanut-containing food, strong consideration should be 
given to testing for peanut-specific IgE, SPT, or both (Figure 3). 
Those with IgE <0.35 kUa/L or 0-2mm wheal on SPT can 

■ FIGURE 2 Prevalence of Peanut Allergy After Consumption  
 Followed by 12 Months of Avoidance.
A. The rate of peanut allergy at the age of 60 months among participants 
in the LEAP study who also participated in the 12-month follow-up trial. 
Graph combines results from the SPT-negative (n=463) and SPT-positive 
(n=93) cohorts. B. The rate of food allergy at the age of 72 months in the 
LEAP follow-up study. Graph combines results from the SPT-negative (n=458) 
and SPT-positive (N=92) cohorts. 
SPT status reflects the results of SPT for peanut allergy upon entry in the 
LEAP study.
SPT=skin prick test.
Source: Du Toit G, et al.17
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proceed with consumption, although other solids foods should 
be introduced first to determine whether the infant is devel-
opmentally ready for this dietary change. Parents should be 
cautioned not to feed young children peanuts due to its choking 
hazard, but instead should offer peanut-containing foods such 
as peanut butter.  The first introduction may be done at home 
or in a health provider’s office. Referral to an allergist should be 
considered for specific IgE levels ≥0.35 kUa/L (ImmunoCAP; 
Thermo Fisher Scientific). SPT results of 3 mm to 7 mm suggest 
a moderate to high risk of reaction. A supervised feeding or oral 
food challenge in a specialized facility is advised. SPT results of 
≥8 mm indicate a high probability of allergy and should prompt 
consultation with or referral to a specialist; avoidance might be 
necessary in this scenario.18

Children with mild to moderate atopic dermatitis have 
moderate risk for peanut allergy and can be offered peanut-
containing food by age 6 months, after other solid foods have 
been introduced.18 This may be done at home or in a provider 
office.  Infants without atopic dermatitis or egg allergy are consid-
ered at low risk of developing peanut allergy. Peanut-containing 
foods can be freely introduced into their diet with other solid 
foods, according to the family’s preferences and practices or also 
at around 6 months of age.

Summary
Food allergy is more common among children with atopic 
dermatitis,4 but the presence of both conditions in an individual 
does not confer a relationship between them. Food allergy may 
be a trigger—exacerbating atopic dermatitis symptoms or 
causing cutaneous symptoms unrelated to atopic dermatitis—
or it may be simply be a fellow traveler, coexisting with atopic 
dermatitis without affecting the skin. 

Although avoidance of potential food allergens used to be 
recommended, a randomized, controlled study concluded that 
early introduction of peanut-containing foods in children with 
severe atopic dermatitis, egg allergy, or both (and no to mild 
reaction on SPT) was associated with significantly lower risk of 
allergy to peanuts.16 There are now updated guidelines for preven-
tion of peanut allergy based on three tiers of risk (high, moderate, 
low).18 Data are not available to indicate that a similar approach 
of early consumption should be taken with other foods.

Consultation with a specialist may be needed to interpret 
results of food allergy testing and to distinguish if  a food allergy 
has an effect on concomitant skin disease.6
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■ FIGURE 3 NIAID Expert Panel Recommended Approach to Evaluation of High-Risk Infants Prior to Introduction of Peanut-Containing Food.
*To minimize a delay in peanut introduction for children who may test negative, testing for peanut-specific 1gE may be the preferred initial approach in 
certain health care settings. Food allergen panel testing or the addition of sIgE testing for foods other than peanut is not recommended due to poor positive 
predicitve value.

NIAID=National Institute of Allergy and Infectious Diseases; OFC=oral food challenges; sIgE=specific immunoglobulin E; SPT=skin prick test.
Source: Togias A, et al.18
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Infection is a major complication of atopic 
dermatitis.1,2 Factors that contribute to 
the higher frequency of infection include 
a defective skin barrier facilitating micro-
bial entry, a compromised immune system 
impairing recognition of active infection, 
and reduced antimicrobial peptide produc-
tion.1-4 Genetic variants in the innate 
immune response may predispose patients 
with atopic dermatitis to an increased risk 
of  skin infections.5 Abnormalities in the 
cutaneous microbial environment have also 
been documented that may play a role.6-9 

Increased Staphylococcus 
aureus (S aureus) Colonization 
Colonization of atopic dermatitis lesions 
with S aureus is common, with as many as 
80% to 100% of patients with atopic derma-
titis demonstrating colonization compared 
to 5% to 30% of non-atopic individuals.10 
Rates of bacterial colonization are higher 
at more severely affected and inflamed 
sites, while overall microbial diversity is 
reduced.6,10 Such findings suggest that the 
absence of  beneficial organisms in the 
skin microbiome of  patients with atopic 
dermatitis may facilitate colonization and 
infection. Adequate atopic dermatitis 
therapy is associated with greater bacterial 
diversity7 and reduced rate of skin infec-
tion.11 In one study, treatment with topical 
corticosteroids, alone or combined with 
bleach baths, restored microbial diversity to 
control skin levels and normalized bacterial 
composition on lesional skin to resemble 
that of nonlesional skin.6 

A Cochrane review identified no benefit 
to routine antistaphylococcal therapy in 
individuals with atopic dermatitis in the 
absence of clinical infection.12 Current guide-
lines recommend systemic antibiotics for 
overt secondary infection and bleach baths 
and intranasal mupirocin to reduce atopic 
dermatitis severity and infectious episodes.3,13 

Viral and Fungal Infection
Infection with the herpes simplex virus can 
lead to eczema herpeticum (EH), which 
involves vesiculation and skin erosions, 
and, at times, fever and lymphadenopathy. 
EH is much less common than bacte-
rial infection, affecting less than 3% of 
patients with atopic dermatitis, but it can 
cause significant illness and complications 
such as keratoconjunctivitis and menin-
gitis.1,3,14 Other viral infections observed 
in patients with atopic dermatitis include 
eczema coxsackium (infection with the 
coxsackievirus) and eczema molluscatum.1

Superficial fungal infection also may 
develop in patients with atopic dermatitis. 
This includes reports of  infection with 
dermatophytes such as Trichophyton and 
Epidermophyton. Some patients may be 
sensitized to Malassezia yeast, the most 
common fungi on healthy human skin.3,15 

This appears to be associated with more 
severe atopic dermatitis disease, espe-
cially on the head and neck.15 

Can Amplifying “Good” Bacteria 
Reduce S aureus Colonization?
A recent study showed most coagulase-
negative Staphylococcus (CoNS) isolates 
from the skin of  healthy controls were 
able to inhibit S aureus growth, but far 
fewer CoNS isolates from individuals 
with atopic dermatitis demonstrated anti-
microbial activity. Individuals who were 
colonized with S aureus displayed even 
fewer CoNS with antimicrobial activity.8

Researchers then isolated CoNS 
strains with antimicrobial activity from 
the skin of  each of  5 individuals with 
atopic dermatitis, cloned and expanded 
those isolates, and formulated them into 
a cream base. Applying a single dose of 
this cream to the skin of  the 5 individuals 
as an autologous microbial transplant 
significantly reduced the presence of  

S aureus on the skin.8 These findings, 
while preliminary, suggest the possibility 
of  a new approach to the treatment of 
atopic dermatitis. 

Preventing Infection  
in Atopic Dermatitis
Good control of atopic dermatitis itself  is 
the best way to reduce the risk of  infec-
tion. A meta-analysis of  8 randomized 
controlled trials (N=2,706; follow-up, 
4 to 52 weeks) revealed a lower relative 
risk of  skin infection and EH with dupi-
lumab therapy, a monoclonal antibody 
that blocks interleukin (IL)-4 and IL-13 
signaling. Authors postulate that reduced 
atopic dermatitis severity explains this 
observation.11

Summary
The pathology of atopic dermatitis predis-
poses patients to skin infections. Secondary 
bacterial infection is most common, 
although viral and fungal agents can 
also exacerbate disease. Recent research 
suggests that alterations in the skin micro-
biome, including an imbalance of beneficial 
and potentially pathogenic bacteria, may 
contribute to the frequent colonization 
and infection of atopic dermatitis lesions. 
Amplifying endogenous bacteria with 
antimicrobial activity and returning those 
bacteria to the skin of patients with atopic 
dermatitis has been shown to reduce 
S aureus colonization; larger trials are 
underway to test this therapeutic possibility. 

– Wynnis L. Tom, MD
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A topic dermatitis is a chronic relapsing condition that can 
have a substantial impact on quality of life.1,2 The goal of 
therapy is to treat to no or minimal disease and symptoms.

Most patients can obtain safe and effective relief  with 
nonpharmacologic and prescription topical treatment.3 Bathing, 
moisturizing, preventing skin infections, and topical cortico-
steroids and topical calcineurin inhibitors remain important 
components of therapy. In those cases which such measures do 
not provide adequate control over the disease, new and investi-
gational therapies may offer additional options.

PDE-4 Inhibitors: Mechanisms of Action
Phosphodiesterase (PDE)-4 mediates the conversion of 
cyclic adenosine monophosphate (cAMP) into AMP, thereby 
reducing intracellular cAMP levels (Figure 1).4 In normal phys-
iology, high intracellular concentrations of  cAMP in T cells  
and other immune system cells suppresses production of  pro- 
inflammatory mediators.5 

Leukocytes and monocytes in patients with atopic dermatitis 
demonstrate low cAMP and abnormally high PDE activity.5,7 
Increased PDE activity is associated with inflammatory hyper-
reactivity.7 Inhibiting PDE, including PDE-4, reduces the 
release of  proinflammatory cytokine mediators.4 PDE in the 
leukocytes of  atopic patients has displayed a high sensitivity 
to PDE inhibitors, compared with PDE in the leukocytes of 
non-atopic individuals.7 

Crisaborole: A New Therapy for Atopic Dermatitis
Crisaborole is first topical PDE-4 inhibitor to receive US 
Food and Drug Administration (FDA) approval for use in 
atopic dermatitis in patients age 2 and older. A boron-based 
compound, crisaborole selectively inhibits PDE-4.8 The use of 
boron chemistry enables synthesis of  a low molecular weight 
entity, facilitating skin penetration.9 

Crisaborole demonstrated efficacy in 2 identically designed, 
randomized, double-blind, vehicle-controlled phase 3 studies 
(crisaborole n=1,016; vehicle n=506). Patients with mild to 
moderate atopic dermatitis applied treatment twice daily for  
28 days. Most participants (≥85%) were children. The vehicle 
was not inactive but instead was an emollient substance 
expected to offer some benefit.10 

Significantly more patients using crisaborole achieved the 
primary outcome at day 29, defined as clear/almost clear  
(0 or 1, Investigator’s Static Global Assessment [ISGA]) score, 

■ Abstract
Recently a new class of topical medications for mild to 
moderate atopic dermatitis has been introduced with US 
Food and Drug Administration (FDA) approval of the first 
new prescription medication for this condition in more than 
a decade. Crisaborole, the newly approved medication, has 
relieved pruritus in more than one-third of patients within as 
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with skin of color. Topical therapies representing other new 
approaches to atopic dermatitis, with novel mechanisms of 
action, have shown promise in clinical development. 
Semin Cutan Med Surg 36(supp4):S99-S102 
© 2017 published by Frontline Medical Communications

■ Keywords 
Atopic dermatitis; crisaborole; INCB018424; MM36; pruritus; 
skin of color; tapinarof

Topical Therapy for Atopic Dermatitis:  
New and Investigational Agents
Linda F. Stein Gold, MD,* and Lawrence F. Eichenfield, MD†

* Director of Dermatology Research, Henry Ford Health System,  
Detroit, Michigan

† Professor of Dermatology and Pediatrics, Vice Chair, Department of 
Dermatology, Chief, Pediatric and Adolescent Dermatology, University of 
California, San Diego School of Medicine and Rady Children’s Hospital-
San Diego, University of  California

Publication of this CME/CE article was jointly provided by University 
of Louisville, Postgraduate Institute for Medicine, and Global Academy 
for Medical Education, LLC, and is supported by an educational grant 
from Pfizer Inc. The authors have received an honorarium for their 
participation in this activity. They acknowledge the editorial assistance of 
Eileen McCaffrey, MA, medical writer, and Global Academy for Medical 
Education in the development of this continuing medical education 
journal article. 

Linda F. Stein Gold, MD, Consultant: Pfizer. Grant/Research: 
GlaxoSmithKline and Pfizer. Data Monitoring Committee: Otsuka 
America Pharmaceutical, Inc. 
Lawrence F. Eichenfield, MD, Advisory Board/Speaker: Valeant 
Pharmaceuticals North America LLC. Consultant: Eli Lilly and 
Company, Genentech, Inc., Otsuka/Medimetriks Pharmaceuticals, Inc., 
Pfizer, Sanofi  Genzyme/Regeneron Pharmaceuticals, TopMD, Valeant. 
Investigator: Sanofi  Genzyme/Regeneron. 

Address reprint requests to: Linda F. Stein Gold, MD, 2360 Heronwood 
Drive, Bloomfield Hills, MI 48302; lstein1@hfhs.org

■ FIGURE 1 PDE-4 Inhibition.
PDE-4 inhibition increases intracellular cAMP levels, and reduces 
cytokine and mediator release.  
Source: Hanifin JM, et al.6
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plus at least a 2-grade improvement from baseline (32.8% and 
vs 25.4%, crisaborole and vehicle; P=0.038; 31.4% and 18.0%, 
crisaborole and vehicle; P<0.001). Roughly half  of patients in 
the crisaborole groups attained clear/almost clear, irrespective 
of  improvement from baseline (51.9% and 48.5%, crisaborole 
groups in the 2 studies).10

Crisaborole was associated with earlier relief of itch compared 
with vehicle in a post-hoc, pooled analysis of  phase 3 data 
(Figure 2).11 Pruritus is the hallmark of atopic dermatitis and the 
symptom often cited as most bothersome to patients.12 Roughly 
one-third of patients receiving crisaborole reported relief of itch 
at 48 hours; more than half experienced itch relief at 6 days.11 

Crisaborole also has shown efficacy in skin of  color.13 
Significantly higher proportions of  Hispanic as well as white 
patients reached the primary outcome (clear/almost clear; or 
1 on IGSA plus a ≥2-grade improvement from baseline) with 
crisaborole compared with vehicle. Furthermore, significantly 
higher proportions of  black, white, and Hispanic patients 
attained clear/almost clear with crisaborole compared with 
vehicle, irrespective of  improvement from baseline.13 This is 
noteworthy because the frequency of atopic dermatitis is higher 
among children who are black or multiracial than it is among 
those who are white only (16%, 15%, and 10%, respectively).14

Long-term safety data for crisaborole are encouraging. 
Participants from the phase 3 trials who entered a 48-week-
long, open-label follow-up study (N=517) were evaluated every 
4 weeks. Those with at least mild disease (≥2 on the ISGA scale) 
were prescribed 4 weeks of  twice-daily crisaborole therapy. 
Others received no treatment. During the phase 3 and long-term 
studies combined, treatment-related adverse events (TEAEs) 
were reported in 10.3% of patients. Most of these (85.9%) were 
mild or moderate in severity. The most common events were 
worsening or flaring of  atopic dermatitis (3.1%), and burning 
or stinging (2.3%) or infection (1.2%) at the application site.15 

MM36: PDE-4 Subtype B Inhibitor
MM36 (formerly OPA-15406), a highly selective compound 
targeted to PDE-4 subtype B, has demonstrated efficacy in chil-
dren and adults with atopic dermatitis.16-18 In a proof-of-concept 
study (n=90, ≥18 years old), nearly 60% of adults achieved treat-
ment success (ie, clear/almost clear [0 or 1, Investigator’s Global 
Assessment plus ≥2-grade IGA improvement]) at 4 weeks with 
MM36 1%, Figure 3). More than a third of participants (36.4%) 
reached this milestone at week 2 with the 1% concentration. 
The rate of treatment success at 4 weeks was significantly higher 
with MM36 1% (59.1%) than with vehicle (20%; P=0.04); the 
rate of success was numerically though not statistically signifi-
cantly higher than that observed with the active comparator 
tacrolimus.17 

A phase 2, double-blind, 8-week study also demonstrated 
benefit, in adults (n=97) and children (n=24). As in the proof-
of-concept study findings, a significantly higher proportion 
of  patients randomized to MM36 1% twice daily achieved 
treatment success (clear/almost clear plus ≥2-grade IGA 
improvement) at 4 weeks, compared with vehicle (20.9% vs 2.7%; 
P=0.0165). Nearly one-third (30.2%) of patients achieved clear/
almost clear (irrespective of change from baseline) with MM36 
1% at 4 weeks, compared with 10.0% for vehicle (P=0.0354 
for difference).16 The proof-of-concept study included patients 
with more body surface area (BSA) affected by atopic derma-
titis (range, 5% to 66% in proof-of-concept study, 5% to 40% in 
phase 2 study).16,17 

Significant benefit compared with baseline occurred after  
1 week of  therapy with MM36 (Eczema Area and Severity 
Index [EASI] score improvement, 31.4% with MM36 vs 6.0% 
for vehicle (P=0.0005 for between-group difference). EASI 
score improvement from baseline rose to 39.0% at week 2 with 
MM36 1%, and was maintained at that level through week 8. 
The difference from vehicle remained significant at all time 
points. Itch, as measured by change in Visual Analog Scale 
(VAS) scores, improved by a mean of 36.4% at week 1 compared 
with from baseline with MM36 1%.16 

■ FIGURE 2 Early Relief of Pruritus With Crisaborole.  
Proportion of patients achieving improvement at earliest 
assessment (48 hours) and at day 6.
Crisaborole was associated with significantly earlier relief of itch, compared 
with an emollient. More than a third of patients experienced improvement 
in pruritus after 48 hours. 
Source: Paller AS, et al.11
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■ FIGURE 3 MM36 Proof-of-Concept Study in Adults With  
 Atopic Dermatitis.
IGA 0 or 1 + ≥2-point IGA improvement in patients aged 18-65 years.
In this 4-week proof-of-concept study, MM36—a PDE-4 subtype B inhibitor—
yielded significantly greater efficacy compared with vehicle (P=0.04) at 
Week 4. The active agent also provided numerically, but not statistically, 
greater efficacy on IGA measures compared to topical tacrolimus (P=0.18) 
at Week 4.
Source: Eichenfield LF, et al.17
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The rate of  adverse events (AEs) considered potentially 
related to treatment was 9% among study participants overall 
and was lowest in the MM36 group (2%, 12%, and 14% in the 
MM36 1%, MM36 0.3%, and vehicle groups, respectively). All 
treatment-related AEs were mild to moderate in intensity.16  

Comparing Nonsteroidal Topical Therapies 
Topical calcineurin inhibitors (TCIs) and PDE-4 inhibitors have 
not been compared in head-to-head trials. Study designs and 
patient populations differ. For the clinician attempting to assess 
relative efficacy, one metric is the rate of  clear/almost clear 
(IGA/IGSA 0 or 1) at 4 weeks in randomized, double-blind, 
vehicle-controlled trials:
• 20% higher rates of clear/almost clear with pimecrolimus 1% 

than with vehicle (32% and 12%, respectively), among 403 
children with mild or moderate atopic dermatitis (IGA 2 or  
3 at baseline)18 

• 19% and 11% higher rates of  clear/almost clear with crisa-
borole than with vehicle (49% and 52% with crisaborole, 
30% and 41% with vehicle), in 2 phase 3 trials (n=1,522, 
≥85% children with mild or moderate atopic dermatitis at 
baseline)10 

• 20% higher rates of  clear/almost clear with MM36, phase 
2 randomized, double-blind study (30% with MM36, 10% 
with vehicle).16 

Topical Small Molecules in Phase 2 Development
Tapinarof (GSK2894512, formerly WBI-1001) activates the aryl 
hydrocarbon receptor (AhR) in skin and other cells. The AhR 
affects the balance of T17 and regulatory T cells and contrib-
utes substantially to the development and maintenance of the 
skin barrier. Tapinarof moderates the expression of proinflam-
matory cytokines in stimulated peripheral blood CD4+ T cells 
and in skin cells.19 

An older formulation of tapinarof cream, applied twice daily, 
significantly reduced disease severity compared with baseline in 

a dose-ranging, randomized, double-blind, 4-week-long study 
in adults with mild or moderate atopic dermatitis (n=37; base-
line IGA 2 or 3). Specifically, IGA score improved by 38.9% 
and 45.8% at week 4 with the lower (0.5%) and higher (1%) 
tapinarof concentrations, respectively, and by 5.6% with vehicle 
(P=0.003; Figure 4).20 

Half  (50%) the participants assigned to either concentration 
of  tapinarof attained clear/almost clear (IGA 0 or 1) at week 
4, compared with 8.3% for vehicle. EASI scores improved by 
59.3% and 54.9% at 4 weeks with the lower and higher concen-
trations of  active therapy, compared with 7.1% for vehicle 
(P=0.03). Pruritus scores (VAS) improved as well. Affected BSA 
fell by more than half  to nearly two-thirds at 4 weeks (64.4% 
and 57.7%, lower and higher concentrations, respectively, 
compared with 10.8% for vehicle; P=0.03).20

Preliminary findings of  a small (n=11) open-label, study 
with the new formulation indicated that EASI scores improved 
by at least 50% in those who completed the study (to day 21). 
Adults with moderate to severe atopic dermatitis at baseline 
(IGA ≥3) applied tapinarof  cream 1% or 2% strength twice 
daily for 21 days. Efficacy was similar with both concentra-
tions but tolerability was superior with the 1% concentration. 
Among participants receiving 2% tapinarof, 3 of the 5 experi-
enced headache, diarrhea, nausea, and/or vomiting, leading to 
discontinuation after 1 treatment application. These effects did 
not appear related to tapinarof  plasma levels or participants’ 
baseline atopic dermatitis.21 A phase 2 trial of the new formula-
tion in 1% and 0.5% strengths has been completed but data have 
not been reported at this writing (ClinicalTrials.gov Identifier: 
NCT02564055).

A Janus kinase (JAK) 1/2 inhibitor known as INCB018424, 
which blocks signal transduction of  proinflammatory cyto-
kines, was evaluated in a 4-week phase 2 study in adults with 
mild to moderate atopic dermatitis (IGA score of 2 or 3). The 
trial compared twice-daily INCB018424 1.5% cream with an 
active treatment (triamcinolone 0.1% cream twice daily) and 
vehicle (ClinicalTrials.gov Identifier: NCT03011892). Results 
are pending. INCB018424 demonstrated activity (eg, improved 
lesion scores) in an earlier 4-week study of plaque psoriasis.22 

Summary
After more than a decade without a new prescription therapy 
for atopic dermatitis, a new topical treatment has been intro-
duced and others are on the horizon. Crisaborole was approved 
by the FDA in December 2016. MM36, another topical PDE-4 
inhibitor, demonstrated efficacy in phase 2 trials. The AhR 
receptor agonist tapinarof has shown promise in a phase 2 trial. 
A JAK1/JAK2 inhibitor is undergoing phase 2 study. Good skin 
care, including bathing and moisturizing as well as topical corti-
costeroids and topical calcineurin inhibitors, remain important 
components of therapy for atopic dermatitis.
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■ FIGURE 4 Tapinarof: Efficacy in Disease Severity. 
IGA score improvements from baseline to Week 4
*The points at which the data reached a level of statistical significance 

compared with the placebo cream.  
MM36 resulted in significantly higher rates of IGA improvement compared 
with vehicle at 4 weeks.
Source: Bissonnette R, et al.21
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Most patients with atopic dermatitis may be adequately 
managed with nonpharmacologic measures  
(eg, emollients), topical anti-inflammatory thera-

pies, environmental modification (eg, avoiding triggers), 
and for some, phototherapy. However, for patients who do 
not respond to treatment, available options have been both 
limited and problematic. Immunosuppressive agents have 
been used—azathioprine, cyclosporine, methotrexate, and 
mycophenolate—but are unapproved in the United States 
for atopic dermatitis and are associated with serious adverse 
effects. Although systemic corticosteroids are prescribed clini-
cally, guidelines advise against their use for most patients, 
again due to their potential adverse effects.1 

Recognizing that there are many individuals with atopic derma-
titis who are inadequately controlled with topical medications and 
appropriate skin and adjuvant care, and the tremendous impact 
of atopic dermatitis on the lives of affected individuals, there 
is a great clinical need for systemic therapies with efficacy and 
superior safety profiles. The introduction of the biologic agent 
dupilumab in early 2017 represented a milestone for patients who 
need treatment beyond conventional and topical interventions. 
At least seven other biologic therapies or small molecular agents 
are in phase 2 or 3 study for atopic dermatitis at this writing. 

When to Consider Systemic Therapy
Atopic dermatitis can have significant impact on quality of 
life of  patients, family, and caregivers. Consequently, when 
standard nonpharmacologic and topical treatments prove 
ineffective, clinicians should consider a more aggressive 
systemic approach.

Before initiating systemic therapy for atopic dermatitis, it is 
important to evaluate whether other therapies have been opti-
mized and whether factors other than unresponsive atopic 
dermatitis might account for the patient’s lack of relief. A panel 
of the International Eczema Council has issued recommenda-
tions for assessing patients prior to starting systemic therapy 
(Table 1). A different or comorbid diagnosis, such as allergic 
contact dermatitis, cutaneous T-cell lymphoma, or infection, 
may explain signs, symptoms, or disease exacerbation. Patients 
may not be using topical therapy as prescribed, perhaps because 
they have not been taught how best to apply the medication or 
because they underuse the agent out of fear of steroid or other 
side effects. Individual patient factors also should be evaluated, 
including comorbid conditions, use of concomitant medications 
that may interact with systemic therapy, a plan to become preg-
nant, and insurance coverage. As with any treatment decision, a 
change of medication should be the topic of an open discussion 

■ Abstract
Until recently, systemic therapy of atopic dermatitis was 
limited to off-label use of immunomodulators, which can 
pose significant safety concerns, and treatment with systemic 
corticosteroids, not recommended in the most recent 
guidelines. The introduction of dupilumab in 2017 marked a 
major advance in systemic therapy for atopic dermatitis. It 
has demonstrated long-term efficacy in adults with moderate 
to severe disease, and is being studied in children. Several 
other biologic agents and “small molecules” with varying 
mechanisms of action are in phase 2 or 3 development. 
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■ TABLE 1 International Eczema Council 
 Recommendations for Evaluating   
 Candidates for Systemic Therapy  

Consider alternative or concomitant diagnoses, including 
allergic contact dermatitis

Optimize topical therapy and/or phototherapy

Screen for and treat any coexisting infection

Ensure adequate patient/caregiver education to avoid trigger 
factors and manage disease

Assess the impact of the disease on the patient’s quality  
of life

Disease severity alone is an insufficient basis to start  
systemic therapy

Source: Simpson EL, et al.2
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with the patient about options, benefits, adverse effects, follow-
up frequency, and patient preferences. Disease severity alone is 
an insufficient basis for initiating systemic therapy; a holistic 
evaluation is required.2 

Dupilumab
A human monoclonal antibody, dupilumab, inhibits inter-
leukin (IL)-4 and IL-13 signaling. It is indicated for adults with 
moderate to severe atopic dermatitis whose disease is inad-
equately controlled with topical therapies or for whom topical 
therapies are inadvisable, and it is approved by the US Food 
and Drug Administration (FDA) for use in combination with 
topical corticosteroids.3

Pivotal Trials
SOLO 1 and SOLO 2 (N=671 and N=708, respectively) were 
two identically designed phase 3 trials leading to FDA approval 
of  dupilumab. Adults enrolled in the study had moderate to 
severe atopic dermatitis. By many measures, this population 
was severely affected by their disease. Depending on treat-
ment group, patients had a median of ~50% body surface area 
affected by atopic dermatitis. Nearly half  of participants (47% 
to 49%) had severe disease. The mean peak score on the Pruritus 
Numerical Rating Scale (0 to 10, with 10 as worst itch) was 
7.6, 7.7, or 7.8, depending on treatment group. Roughly a third 
of  patients had received systemic corticosteroids previously. 
Patients were randomized 1:1:1 to subcutaneous injections of 
dupilumab 300 mg every other week, dupilumab 300 mg once 
weekly, or placebo. Concomitant use of topical corticosteroids 
and calcineurin inhibitors was prohibited except as rescue 
therapy.4 Results of the SOLO 1 and SOLO 2 trials are shown 
in the Figure.

Long-Term Study
Dupilumab demonstrated long-term efficacy in a 1-year random-
ized, double-blind, placebo-controlled phase 3 study (N=740). 

Unlike in the pivotal studies, patients received concomitant 
therapy with topical corticosteroids.5 As in the pivotal trials, 
more than one-third of patients attained the primary endpoint 
(IGA 0 or 1 plus ≥2-point reduction from baseline) at week 16 
(39%, 39%, and 12%; dupilumab q2w, dupilumab qw, placebo, 
respectively; P<0.0001 vs placebo). This level of  response 
persisted at week 52. Roughly two-thirds of patients receiving 
dupilumab attained EASI-75 at week 16; a similar response rate 
was observed at week 52. Half  of  patients treated with dupil-
umab had reached EASI-90 by week 52.5

Similar rates of adverse events were observed in all treatment 
groups over the 52-week treatment period (84%, 88%, 83% with 
≥1 adverse event; placebo, dupilumab q2w, dupilumab qw, respec-
tively). More patients discontinued placebo than dupilumab 
therapy due to adverse events (8%, 2%, 3%; placebo, dupilumab 
q2w, dupilumab qw, respectively). In more than half the cases, 
patients withdrew from placebo therapy due to atopic dermatitis 
flares. Rates of infections were similar across treatment groups.5

Conjunctivitis has emerged as a side effect associated with 
dupilumab. The rates of  allergic conjunctivitis and conjunc-
tivitis of  unspecified cause were higher in the active therapy 
groups of  the SOLO studies than they were in the placebo 
group.4 In the 52-week trial, the incidence of  conjunctivitis 
was higher with dupilumab than with placebo (8%, 14%, 19%; 
placebo, dupilumab q2w, dupilumab qw, respectively). Most 
cases were mild to moderate in severity, and resolved with 
topical ocular therapy. One patient discontinued dupilumab 
therapy due to conjunctivitis.5

Pediatric Study
A phase 2a pharmacokinetics study evaluated dupilumab in 
adolescents (ages 12-17 years; n=40) with moderate to severe 
disease, and in children (ages 6 to 11 years; n=37) with severe 
disease. Patients received single doses of  either 2 mg/kg or 
4 mg/kg at week 0, then again at weeks 8, 9, 10, and 11. In 
adolescents, the single dose of dupilumab at week 0 was asso-
ciated with EASI scores improving by about 34% and 51%  
2 weeks later (mean percent change from baseline, 2 mg/kg and  
4 mg/kg doses, respectively). EASI scores improved by 66% 
(2 mg/kg dose) and 70% (4 mg/kg dose) at 12 weeks, after  
4 consecutive weekly doses. Similar improvements were noted 
in children (33% and 37% at week 2 and 63% and 76% improve-
ment at week 12; dupilumab 4 mg/kg and 2 mg/kg, respectively). 
The pharmacokinetic profile was generally consistent with that 
observed in adults.6

Investigational Biologic Therapies
At least seven biologic or small molecular agents are in phase 
2 or 3 trials. All studies discussed are conducted in adults with 
moderate to severe atopic dermatitis (Table 2). 

Anti–IL-13 Therapies 
Lebrikizumab (125 mg q4w + topical corticosteroids twice 
daily) improved health-related quality of life (Atopic Dermatitis 
Impact Questionnaire) and sleep loss (Visual Analog Scale) at 
week 12 compared with placebo in a phase 2 trial (N=209; 
P<0.05 for both comparisons). Sleep loss also improved signifi-
cantly at week 12 after a single dose of 125 mg (P<0.05). Rates 
of adverse events were similar between treatment groups (67% 
for lebrikizumab groups, 66% for placebo). Most adverse events 
were mild to moderate in severity.7

■ FIGURE  Efficacy of Dupilumab in Moderate to Severe AD.
More than one-third of patients reached the primary endpoint of 
Investigator’s Global Assessment (IGA) 0 or 1 (clear/almost clear) and at 
least a 2-point reduction in IGA score from baseline at week 16. Nearly half 
of patients randomized to either dupilumab regimen attained at least a 
75% improvement in their Eczema and Severity Index (EASI) score at week 
16. For binary outcomes, patients were categorized as nonresponders from 
the time rescue medication was used.
a Coprimary endpoint in EU and Japan; key secondary endpoint in 

other regions.
*P<0.0001 vs placebo
Source: Simpson EL, et al.4
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Tralokinumab has shown efficacy in combination with topical 
corticosteroids. Patients were randomized to receive placebo 
or tralokinumab (45 mg, 150 mg, or 300 mg q2w; N=204). 
Roughly one-fourth of  patients receiving the highest dose of 
tralokinumab achieved IGA 0 or 1 at week 12. The two highest 
doses significantly reduced total EASI score at week 12 vs base-
line and produced a significant improvement in Scoring Atopic 
Dermatitis (SCORAD), compared with placebo.8 The highest 
dose of  active therapy significantly improved quality of  life 
(DLQI) and S aureus colonization, compared with placebo. 
Tralokinumab also improved pruritus scores (NRS) at week 12 
compared with placebo.8 

Anti–IL-31 Receptor A Antibody
Compared with placebo, nemolizumab at any of 3 doses given 
every 4 weeks yielded a significantly greater percent improve-
ment from baseline in pruritus visual analogue scale at 12 weeks 
(primary endpoint).9 These findings come from a phase 2, 
randomized trial in which 264 adults were randomized to 
receive placebo or nemolizumab 0.1, 0.5, or 2.0 mg/kg every 
4 weeks or 2.0 mg/kg every 8 weeks. Improvement in pruritus 
visual analogue scale was dose-dependent: −43.7% in the 0.1-mg 
group, −59.8% in the 0.5-mg group, and −63.1% in the 2.0-mg 
group, compared with −20.9% in the placebo group (P<0.01 for 
all comparisons). Changes on the EASI were −23.0, −42.3%, 
and −40.9%, respectively, in the 0.1, 0.5, and 2.0 mg/kg q4w 
nemolizumab groups, compared with −26.6% in the placebo 
group (no statistical comparison performed).9

JAK Inhibitors
Three oral, small-molecule JAK inhibitors are under study for 
atopic dermatitis. Limited data have been released at this time. 
Baricitinib, a JAK1/JAK2 inhibitor, has been studied in a phase 
2, randomized, placebo-controlled trial (NCT02576938). Three 
phase 3 trials of  this agent have been announced; two with a 
16-week efficacy endpoint (NCT03334396 and NCT03334422) 
and one 52-week study (NCT03334435). Phase 2b trials have 
been completed for selective JAK1 inhibitors PF-04965842 
(NCT02780167) and upadacitinib (NCT02925117). 

Anti–IL-22 Therapy
A phase 2 study of fezakinumab (ILV-094) reported significantly 
greater improvement on SCORAD at 12 weeks in adults with 
severe atopic dermatitis, compared with placebo (36.4% and 
22.3%, respectively; P<0.05). Improvement in this population 

continued after treatment cessation (at 12 weeks) to week 20 
(SCORAD improvement 46.2% vs 22.6% at week 20; P<0.01). 
This study randomized 60 adults with moderate to severe 
atopic dermatitis to receive biweekly intravenous treatment for 
12 weeks. Those with moderate disease at baseline displayed a 
stronger placebo response.10

Summary
Dupilumab, the first biologic agent approved for atopic 
dermatitis, has revolutionized therapy for patients who derive 
inadequate relief  from topical therapies and phototherapy. It 
has demonstrated efficacy in clinical trials including patients 
with severe disease; efficacy was maintained over 1 year.4,5 The 
agent’s association with conjunctivitis in patients with atopic 
dermatitis remains a concern, and its cause has yet to be iden-
tified. Most cases of  conjuctivitis in these trials were mild or 
moderate and responded to topical ocular therapy.5 Before 
starting systemic therapy in any patient, it is important to assess 
patients using the International Eczema Council recommenda-
tions (Table 2).2

Given that at least seven biologic and small molecular thera-
pies of varying mechanisms are in phase 2 or 3 development, the 
options for treatment of patients who need systemic therapy are 
likely to expand in the coming years. 
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■ TABLE 2 Investigational Biologic Therapies  

Mechanism Name

Anti–IL-13 • Lebrikizumab

• Tralokinumab

Anti–IL-31 receptor A antibody • Nemolizumab 

JAK inhibitors • Baricitinib

• PF-04965842

• Upadacitinib

Anti–IL-22 • Fezakinumab (ILV-094)



L ike other chronic, life-long conditions, atopic dermatitis can 
have a substantial and sometimes underappreciated impact 
on the quality of life for patients and their families. The goal 

of  clear or almost clear skin with minimal or no symptoms is 
attainable for a large portion of patients, but achieving that goal 
often requires persistence with treatment regimens that interfere 
with daily routines. Applying moisturizer multiple times each 
day, maintaining vigilance for signs of approaching flares and 
deciding when to intensify therapy, and coping with the distrac-
tion of itch or impaired concentration due to lack of sleep are 
among the challenges that a patient or caregiver of a child with 
atopic dermatitis may face. 

An emerging approach for improving outcomes known as 
therapeutic patient education is intended to support patients 
and their families, and improve their ability to manage life with 
a chronic illness.1,2 The use of therapeutic patient education has 
been studied in asthma, chronic obstructive pulmonary disease, 
diabetes, cardiovascular disease, hypertension, and obesity.3  
It is relatively new to the field of atopic dermatitis. 

The goals of therapeutic patient education in atopic derma-
titis include improving treatment outcomes such as disease 
severity, increasing quality of  life by building patient self-
management skills, and addressing barriers to treatment 
adherence.1,4 Therapeutic patient education can be delivered in 
various formats to address a range of topics (Table).

Evidence of Benefit in Children and Families
A Cochrane review of 10 randomized studies in children with 
atopic dermatitis and their families concluded that educa-
tional interventions can offer benefit. One study in the analysis 
(N=823), characterized as the “largest and most robust” by 
the authors, found that education significantly reduced disease 
severity and catastrophization (defined as out-of-control nega-
tive thoughts about pain), while improving the ability to cope 
with the disease and improving quality of  life at 12-month 
follow-up, compared with controls. This intervention included 
six 2-hour weekly group education sessions.5,7 

■ Abstract
Therapeutic patient education is a nascent movement in the 
care of atopic dermatitis, offering patients—and, for children, 
their caregivers—knowledge, skills, support, and coping 
strategies for managing what for many is a relapsing/
remitting chronic disease that severely compromises quality 
of life. Interventions range from a written treatment plan 
provided in the office to a 6-week education program. Studies 
indicate that this approach yields benefits for patients and 
their caregivers. Most of these studies involved children and 
their parents or other caregivers, but reduced signs and 
symptoms of disease and improved quality of life also has 
been documented in adults.  
Semin Cutan Med Surg 36(supp4):S106-S107 
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■ TABLE  Therapeutic Patient Education:  
 Examples of Content and Format  

What TPE Teaches

Disease knowledge

Treatment plan rationale

Expectations for treatment response

What constitutes a flare

When to step up therapy

When to call a doctor

Steroid phobia

Psychosocial support and coping strategies

How TPE Is Delivered

One-on-one, large group (≤100), small group (≤10)

Single sessions, or multiple weekly sessions

Interactive style or lecture

Total time, 30 minutes to ~20 hours

May include online elements (web sites, blogs, social media)

TPE=therapeutic patient education. 

Source: Barbarot S, et al1; Barbarot S, et al6; Ersser SJ, et al5; Stalder JF, et al.4



The Cochrane review should be approached with some 
caution. The authors note that most of the included studies lack 
detail about intervention design, adding that “the components 
of each intervention are not sufficiently well described to allow 
replication.” Furthermore, the included studies were described 
as having an unclear or high risk of bias on several measures. 
Despite these caveats, the review concluded that educating 
parents may improve the disease severity and quality of life for 
children and their families.5 

A review of 8 randomized trials of therapeutic patient educa-
tion programs for children with atopic dermatitis or their 
parents concluded that intervention improved quality of life in 
four of the seven studies that assessed this parameter. The three 
studies reporting no significant effect on quality of life described 
an intervention that was delivered in less than 30 minutes.1 

Evidence for Benefit in Adults
In the first published randomized, multicenter study of patient 
education in adult atopic dermatitis, patients were assigned to a 
control (n=147) or intervention group (n=168); the latter group 
received 12 hours of  structured educational training in small 
groups of  five to eight people.8 The authors reported signifi-
cantly greater improvement in coping behavior with respect 
to itching, as well as improved quality of  life and reduced 
disease signs and symptoms on the Scoring Atopic Dermatitis 
(SCORAD) index at 1-year follow-up. 

A Simpler, US-Friendly Option
Most studies of therapeutic patient education in atopic derma-
titis have been conducted in Europe, where reimbursement 
structures and health care delivery systems may facilitate this 
approach to intervention more so than does the US system. Yet 
the use of a written action plan that lengthened an office visit 
by 3 to 5 minutes also has demonstrated benefit for patients and 
practicality for use in the US.9

A recent US-based study included 37 adults with atopic 
dermatitis and caregivers for children with atopic dermatitis.9 

These participants were surveyed after receiving verbal instruc-
tion only, a written action plan only, or both. The authors 
found that patients preferred receiving both types of education. 
Survey results also indicated that receipt of a written action plan 
provided several benefits: a better understanding of the treatment 
program, as well as of the risk and benefits of medications; more 
awareness of anatomical sites to use when applying topical medi-
cation and how long to use the medication; greater recognition 
of disease exacerbating factors; and how to adjust medication 
based on disease severity. Patients receiving the written action 
plan reported a higher comfort level with the treatment plan and 
less anxiety about caring for atopic dermatitis at home.9 

Summary
The ability of patients and families to cope with the treatment 
demands and stress of atopic dermatitis plays a major role in the 
success of therapy. Many patients live with daily reminders of their 
disease and its management, as well as the adaptations required 
to control symptoms. Therapeutic patient education has a record 
of benefit in other chronic conditions and has demonstrated 
value in atopic dermatitis. Some extensive programs developed 
in Europe may be impractical for the US health delivery system, 
but the use of a written action plan extending office visits by 3 to 
5 minutes has improved patients’ understanding of, and reduced 
anxiety about, managing their disease.
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Bathe every day with a gentle,  
non-soap cleanser. 

Then gently pat the skin mostly but not completely dry 
and apply any cream, lotion, or ointment that your 
clinician has prescribed. Then use a moisturizer on the 
areas where you did not apply the medication. Apply 
moisturizer as needed to control itch and dryness, 
not only after the bath or shower. You may need to 
use moisturizer more often in the winter. Moisturizing 
before bedtime may help you or your child sleep. Do 
not apply moisturizer right after using medication but 
apply moisturizer to treated areas at times of the day 
when you are not using the medication.

Use as much of the prescription lotion, 
cream, or ointment as your clinician 
prescribed, and use it as often  
as prescribed. 

No medication can help if it is not used. If your clinician 
did not tell you, then ask him or her how much to use 
and how often to use it. You may need to use more of 
the lotion, cream, or ointment than you would think to 
get relief. 

Don’t be afraid to use steroids on the skin,  
if your clinician prescribed them. 

Atopic dermatitis is an inflammatory disease, and 
steroids are anti-inflammatory medications. Just follow 
your doctor’s directions about how often to use them. 

 Watch for signs of skin infection. 

In atopic dermatitis, the skin is less effective at keeping 
bacteria and other organisms from causing infection. 
Scratching can cause breaks in the skin, making it 
easier for organisms to enter and cause infection. See 
your clinician if you see crusting, scabbing, or oozing, 
or if the skin is very red. These may be signs of infection. 
Staying with your routine of bathing with a non-soap 
cleanser, applying moisturizer as often as needed, and 
using what your clinician prescribes may reduce the 
chance of infection.

Supported by an educational grant from Pfizer, Inc. © 2017 Global Academy for Medical Education, LLC. All Rights Reserved.

What Is Atopic Dermatitis?
Information for Patients and Caregivers

Atopic dermatitis, also called eczema, is a common skin disease. It often starts in childhood and may continue 
into adulthood. “Atopic” means a tendency to develop allergies. “Dermatitis” means irritated skin, due to inflamma-
tion. Inflammation is the body response to infection or being hurt. Inflamed skin may look red or swollen, and feel 
warm or hot. We do not know why the skin becomes inflamed in atopic dermatitis but this condition tends to run 
in families. Many people with atopic dermatitis also have another allergic condition such as asthma, hay fever, or 
food allergy. 

Atopic dermatitis causes very itchy, dry, rough skin and skin rashes. The itch can be very annoying during the day 
and make it hard to sleep at night. Children who cannot sleep may keep their families awake. Not enough sleep 
may make it harder for children to do their schoolwork and behave at school. Adults may feel tired at work. Some 
children and adults are embarrassed about the skin rash and wear clothes to cover it. Feeling tired may make it 
harder to socialize and leaves some people feeling depressed. Atopic dermatitis is not contagious—other people 
cannot catch it from you. 

The itch, rash, dryness, and other symptoms of atopic dermatitis typically come and go. You can do a lot to control 
atopic dermatitis.

For more information, consider these websites:

American Academy of Dermatology 
www.aad.org/public/diseases/eczema/atopic-dermatitis

National Eczema Association 
nationaleczema.org

National Institute of Health/National Institute  
of Allergy and Infectious Diseases  
www.niaid.nih.gov/diseases-conditions/eczema-atopic-dermatitis 

This handout was developed by Lawrence F. Eichenfield, MD, and Linda Stein Gold, MD. It may be freely duplicated and distributed, without charge, to patients and parents. 
Other uses, such as inclusion in published materials or presentations, require proper attribution for the authors and permission from the publisher.
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1. Compared to those without atopic dermatitis, adults with 
atopic dermatitis across the spectrum of disease severity are:
A. Roughly twice as likely as those without atopic dermatitis to report 

regular fatigue, daytime sleepiness, and insomnia
B. No more likely than those without atopic dermatitis to miss work for 

health reasons 
C. Just as likely to develop Crohn’s disease
D. Have higher medical costs in commercial health plans but not  

in Medicare
2. Clinical trials of crisaborole report that:

A. Nearly a quarter of patients with moderate to severe atopic 
dermatitis who were treated with crisaborole attained clear/almost 
clear and at least a 2-grade improvement from baseline by day 29

B. Roughly half of patients with mild to moderate atopic dermatitis 
attained clear/almost clear at day 29, irrespective of improvement 
from baseline 

C. After 48 hours of therapy, crisaborole relieved itch in no more than 
10% of patients with mild to moderate disease 

D. As of December 2017, findings have yet to be reported from a 
48-week-long safety trial of crisaborole 

3. According to a recent prospective study, what percentage of 
infants develop at least one atopic comorbidity within less than 
3 years of being diagnosed with atopic dermatitis?, according 
to a recent prospective study:
A. About one-sixth
B. About one-quarter
C. About one-third
D. About one- half

4. Topical investigational therapies for atopic dermatitis in 
phase 2 study include:
A. An IL-22 inhibitor tested in children with severe atopic dermatitis
B. Tapinarof, which activates the aryl hydrocarbon receptor
C. A JAK 1/2 inhibitor studied in children and adults with moderate to 

severe atopic dermatitis
D. Another PDE-4 inhibitor, which has demonstrated efficacy in adults 

but has not been studied in children
5. According to the most recent treatment guidelines for 

the management of atopic dermatitis and expert panel 
recommendations from the International Eczema Council:
A. Systemic corticosteroids are the first-line therapy for patients who 

derive inadequate relief from emollients, topical therapies, and 
avoiding symptom triggers

B. Patients with moderate or severe atopic dermatitis (IGA 3 or 4) 
should receive systemic therapy

C. Patients who do not respond to good skin care, topical therapies, 
and environmental modification should be evaluated for alternative 
and concomitant diagnoses, educated about how to manage their 
disease, and evaluated to assess the impact of the disease on their 
quality of life prior to initiating systemic therapy

D. Only a minority of patients can derive safe and effective relief with 
nonpharmacological measures and prescription topical therapies

6.  Dupilumab is:
A. Indicated for children and adults with moderate to severe  

atopic dermatitis
B. A PDE-4 inhibitor
C. Associated with a 75% improvement in EASI score at week 16 in 

nearly half the adults with moderate to severe atopic dermatitis 
who were randomized to treatment with the agent in the pivotal 
clinical trials

D. Not yet studied in children with atopic dermatitis
7.  Which of the following is true of the relationship between 

food allergy and atopic dermatitis?
A. Food allergy nearly always causes exacerbations of atopic 

dermatitis
B. Food allergy is more common among children with atopic 

dermatitis than in those without atopic dermatitis but may not 
affect the course or severity of atopic dermatitis

C. Peanut-containing food should not be offered to children with mild 
to moderate atopic dermatitis until they are 1 year old

D. In children with atopic dermatitis, a finding of positive IgE 
antibodies to a specific food should lead to elimination of that food 
from the child’s diet 

8.  According to a US-based study, providing patients who have 
atopic dermatitis with a written action plan has been shown 
to:
A. Improve self-reported patient understanding of their  

treatment program
B. Reduce self-reported scratching at night
C. Reduce disease severity
D. Add at least 15 min to an office visit 

9.  Systemic investigational therapies for atopic dermatitis in 
phase 2 study include:
A. Seven agents, of which 5 share the same mechanism of action  

as dupilumab
B. Two agents that inhibit one of the same cytokines blocked by 

dupilumab; no other therapies have reached phase 2 trials
C. Three JAK inhibitors, one of which has been studied in children with 

severe atopic disease
D. Agents associated with improvements in sleep, pruritus, and quality 

of life in phase 2 studies
10. Which of the following is true about skin colonization and 

infection in patients with atopic dermatitis?
A. S aureus should be treated with antibiotics even in the absence of 

clinical infection
B. Rates of S aureus colonization are similar on lesional skin 

regardless of lesion severity, on lesional and nonlesional skin
C. Atopic dermatitis therapy has been associated with greater 

bacterial diversity and a reduced rate of skin infection 
D. S aureus colonization rates have not been associated with the 

severity of atopic dermatitis

Questions: For each question or incomplete statement, choose the answer or completion that is correct. Circle the most appropriate response.

The University of Louisville thanks you for your participation in this CME/CE activity. 
All information provided improves the scope and purpose of our programs and your patients’ care.
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Emerging Science and Management of Atopic Dermatitis Evaluation Form 
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To assist us in evaluating the effectiveness of this activity and to make recommendations for future educational offerings, please take a few moments  
to complete this evaluation form. Your response will help ensure that future programs are informative and meet the educational needs of all participants. 
This page is for your reference only. CME/CE credit letters and long-term credit retention information will only be issued upon completion of the 
post-test and evaluation online at: http://tinyurl.com/atopicdermsupl2017.

If you do not feel confident that you can achieve the above objectives 
to some extent, please describe why not.
____________________________________________________________
____________________________________________________________

Based on the content of this activity, what will you do differently in 
the care of your patients/regarding your professional responsibilities? 
(check one)

Implement a change in my practice/workplace. 
Seek additional information on this topic.
Do nothing differently. Current practice/job responsibilities reflect 
activity recommendations.
Do nothing differently as the content was not convincing. 
Do nothing differently. System barriers prevent me from changing 
my practice/workplace.

If you anticipate changing one or more aspects of your practice/
professional responsibilities as a result of your participation in this 
activity, please briefly describe how you plan to do so.
____________________________________________________________
____________________________________________________________

If you plan to change your practice/workplace, may we contact you in 
2 months to see how you are progressing?

Yes. E-mail address: ___________________________________________
No.  I don’t plan to make a change.

If you are not able to effectively implement what you learned in this 
activity, please tell us what the system barriers are (eg, institutional 
systems, lack of resources, etc)?
____________________________________________________________
____________________________________________________________

What topics do you want to hear more about, and what issue(s) 
regarding your practice/professional responsibilities will they address?
____________________________________________________________
____________________________________________________________

Please provide additional comments pertaining to this activity and any 
suggestions for improvement.
____________________________________________________________
____________________________________________________________

OVERALL EVALUATION Strongly Agree Agree Somewhat Agree Disagree Strongly Disagree

The information presented increased my awareness/understanding of the subject. 5 4 3 2 1

The information presented will influence how I practice/do my job. 5 4 3 2 1

The information presented will help me improve patient care/my job performance. 5 4 3 2 1

The program was educationally sound and scientifically balanced. 5 4 3 2 1

Overall, the program met my expectations. 5 4 3 2 1

I would recommend this program to my colleagues. 5 4 3 2 1

Lawrence F. Eichenfield, MD
Author demonstrated current knowledge of the topic. 5 4 3 2 1

Author was organized in the written materials. 5 4 3 2 1

Linda F. Stein Gold, MD
Author demonstrated current knowledge of the topic. 5 4 3 2 1

Author was organized in the written materials. 5 4 3 2 1

Wynnis L. Tom, MD
Author demonstrated current knowledge of the topic. 5 4 3 2 1

Author was organized in the written materials. 5 4 3 2 1
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The University of Louisville, Postgraduate Institute for Medicine, and the Global Academy for Medical Education thanks you for your participation in this CME/CE activity.  
All information provided improves the scope and purpose of our programs and your patients’ care.

LEARNING OBJECTIVES: Having completed this activity, you are better able to: Strongly Agree Agree Somewhat Agree Disagree Strongly Disagree

Demonstrate an understanding of how atopic dermatitis can affect patient sleep, quality of life, 
daily activities, risk of comorbidities, and health care utilization/cost. 5 4 3 2 1

Explain the mechanism of action and clinical trials data supporting recently approved treatments 
for atopic dermatitis. 5 4 3 2 1

Discuss investigation therapies for atopic dermatitis. 5 4 3 2 1

Apply recent recommendations for evaluation of candidates for systemic treatment of  
atopic dermatitis. 5 4 3 2 1

Explain the benefit of providing patients with a written action plan. 5 4 3 2 1

Analyze the relationships of food allergy and infection to atopic dermatitis. 5 4 3 2 1


