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Program Overview

This online educational activity took a
deep dive into the role of epithelial
alarmins such as TSLP, IL-33 and IL-25 as
upstream mediators of severe asthma
pathophysiology. Expert faculty in allergy
and pulmonology discussed how this
new paradigm of severe asthma can
improve patient care with current and
emerging therapies. The activity
included 2D/3D animations and a clinical
reference aid on severe asthma
pathophysiology and treatment targets,
as well as resources and polling
questions throughout the activity to
engage learners and facilitate retention.

Online Enduring Dates:

April 29, 2022 - April 29, 2023

Activity Link:
https://cme.healio.com/pulmonology/20220331/clinical-
implications-of-the-airway-epithelium-on-the-
management-of-patients-with-severe-asthma/cme-
overview

Program Faculty

[ J
8 National Jewish
Health’

Learning Objectives

Ronald Balkissoon, MD, MSc, DIH, FRCPC
Pulmonary Consultant

Department of Medicine

National Jewish Health

Denver, Colorado

1. Describe the role of the respiratory
epithelium in asthma development
and progression.

2. Define the epithelial alarmins and
their impact on T2 and non-T2 airway
inflammation, remodeling, and hyper-
responsiveness in severe asthma.

3. Evaluate the results of clinical trials of
emerging therapies that target the
epithelial alarmins in severe asthma.

Target Audience & Accreditation

Flavia Cecilia Lega Hoyte, MD

Associate Professor of Medicine
Fellowship Training Program Director
Division of Allergy and Immunology
National Jewish Health and University of
Colorado

Denver, Colorado

Primary target audience: Pulmonologists
and Allergists

Secondary target audience: Nurse
Practitioners and Physician Assistants in
those specialties

National Jewish Health designates the online
enduring activity for a maximum of 0.5 AMA

PRA Category 1 Credit™. 3
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Personalized targeting tools across numerous tactics reach HCPs by leveraging demographic
data (such as location, profession, specialty) and behavioral data (such as learner participation

history, areas of interest). Social media

posts on NJH Twitter
and LinkedIn accounts

i
the Mar
e
at: fal

Personalized emails and Featured in 2023 Pulmonary

e-newsletters to NJH and Highlights publication
Healio databases

00 YOU TREAT PATIENTS WITH

SEVERE ASTHMA?

0:03/0:20 @ ,”

Clinical Implications of Personalized activity S Clinical Implications of the Airway Epithelium on the
the Airway Epithelium Management of Patients with Severe Asthma

© Activity

on the Management of recommendations on

Patients with Severe Asthma

© Certificate

Healio platform e n s
based on learner
activity and

Dedicated landing preferences Search engine
page on NJH and optimization on
Healio websites Healio platform
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A Educational Reach

Of 914 participants on ArcheMedx, 753 participants started the video content, with
539 completing the content for a completion rate of 72%.

Improved ability to treat or manage patients

Practice Change

x5

I plan to change my practice

I

SPECIALTY " PROFESSION Strongly
FM/GP 27% MD... 48% Disagree
M NP
Pulmonary
Allergy PA o
Pediatrics RN

Unknown
Other

27% Oth...

There were 2,245 total learner visits to the activity on Healio,
from 1,425 unique learners.

103,116

based on what I learned

I
2

I
3

[
4

I
5

Strongly
Agree

ANTICIPATED CHANGES IN PRACTICE
Consider asthma phenotype and endotype

Use more specialized medications to control
asthma

Consider biologics for treatment
Better patient education

82%

Extremely or
Somewhat

ESTIMATED PATIENT
VISITS IMPACTED

Knowledge/Competence/Confidence

[~

IMPROVEMENTS IN MASTERY
High Confidence and Correctness

Pre-Test [l 5%

First Post N 34%
Final Post NN 39%

RELATIVE GAINS BY LEARNING OBJECTIVE
129% - Describe the role of the respiratory epithelium in asthma development

Rise in Mastery

643%

Average Post-Test Attempts 1 . 38

431% - Define the epithelial alarmins and their impact on T2 and non-T2 airway

254% - Evaluate the results of clinical trials of emerging therapies that target the
epithelial alarmins in severe asthma.

1 a6%

Participants who utilized a

Learner Engagement

Learning Actions

2,504

mobile device

72%
Participants who watched
100% of the content

Notes Taken

80
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Unigue Learners by Specialty

Unknown/unspe
cified Pulmonary
10% 10%
Allergy/
Immunology

Other 6%

11%

Emergency Med.
1%

Critical Care \
1% \ : N=1425
Pediatrics
10%
Family Medicine/
Internal General IZractice
Medicine 32%

19%

[ J
8 National Jewish
Health’

Unique Learners by Degree Other
Medical Other HCP (Cizgztés:ir,
9 7
Pharm® Stuz(j’/fnt e administration)
1%

4%
RN

MD/DO
60%

Note: While marketing efforts were primarily targeted at pulmonologists and
allergists, 51% of learners were in primary care and 10% were in pediatrics,
demonstrating a need for education on severe asthma among providers in these

specialties.

Unique learners are defined as
unique visits to the activity on the
Healio platform.
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1,000
900

800

914
793 253

700
600 539 510
500
400
300
200
100

0

Started Activity Submitted Pre- Started Completed Submitted Post-
Session Test Watching Video Video Test
-
?—o Time Watching ® Mobile Use

Video
72%

Participants who watched
100% of the video

46%

472

Submitted

Evaluation

Participants who accessed the
curriculum via a mobile device

[ J
8 National Jewish
Health’

Participant Top Specialties | N=914
0% 25% 50%
Fv/Gp I 7%
Internal Medicine |G 16%
Pulmonary Disease [ 9%
Allergy 5%
Pediatrics [ 7%
Unknown N 27%
other (<1%) | 9%
Participant Top 5 Professions
0% 25% 50% 75%
.
Ne [N 16%
PA I 5%
Nurse 3%

over | 25%

Participants are defined as clinicians who start
watching the activity content on the
ArcheMedx platform.
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Minute by minute views of video content Time to complete video content
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Participant Engagement while Viewing the Content P
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\
o .
97% of evaIL.Jatlo.n res.pondents Top Resources Viewed and Downloaded
stated the animations improved 2 020
their understanding of severe ,\joment Viewed
kaSthma pathophysiology | N=472 4 Question Roles in Allergic Inflammation and Therapeutic Perspectives
Responses

Clinical Reference Aid: The Role of the Airway Epithelium in Asthma

Respirology — 2015, Yao, Interleukin IL-25, Pleiotropic Roles in Asthma

Answered Moment Question

80% Airway epithelium downloadable slides

197

Resource

Downloaded
Downloads

Clinical Reference Aid: The Role of the Airway Epithelium in Asthma

2,504

. Viewed
Total L_earnmg Resource Airway epithelium downloadable slides
Actions 7%
e Roles in Allergic Inflammation and Therapeutic Perspectives
Resource 1 7 2 Respirology — 2015, Yao, Interleukin IL-25, Pleiotropic Roles in Asthma
8%
: Resource
Views

2% completed other learning
actions (added screenshot to Took Note
note, pinned resource, and 3%

pinned moment).
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Evaluation respondents report the activity was
“Excellent” to “Good” at:

Meeting the learning objectives _ 98%

98%

Reported the
material was
presented without
commercial bias

Meeting your educational needs _ 96%

N=472

Reinforcing and/or improvin
B A O M OVING | 930,
current skills

98%

Reported the
content was
evidence-based and
clinically relevant

Giving you tools and strategies to
et I ©0%
apply in practice

Improving your ability to treat or
- I o29%
manage patients

N=472
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Reflection: What is the most impactful information about
the structure and function of the airway epithelium that may
inform and influence your management of asthma patients?

Question: Which of the following is a clinical feature
associated with elevated levels of TSLP?

Learning Moment 1 Learning Moment 2
47%
89%
34%
13%
4%
2% ’
e ]
0,
The role of the The The release of Therole of The fact that 8%
. . . e . 2% 1%
mucocillary importance of alarmins from pattern the initiation -
escalating  theclub cells the airway recognition of these ] )
systems in providing  epithelium responses Increased lung Protective effect Increased Asthma Enhanced steroid
means of and their starts in the function against viral Severity response
hydration central airway induced asthma
immune and epithelium flares

inflammatory
cascade N=443 N=458

12
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Learning Moment 3
Reflection: How might new understandings of the role of the airway epithelium in asthma change the way
you approach patient care?

* New ways to target the inflammatory response in asthma, possibly targeting IL-25 as a marker for disease.

* It will significantly impact my daily practice in patients with asthma.

e Customize care once we have a better understanding of which of these substances are more related to
asthma severity or specific triggers.

* New understandings of the role of the airway epithelium will help to better guide which medication choice is
best for each patient type.

* Helps me to understand steroid non-responsiveness better and makes it easier to select biologics based on
understanding of asthma etiology and clinical responsiveness.

* Investigate any drugs that block biomarker triggers.

* Prescribing medications to help suppress inflammation.

e Consider the roles of biomarkers in early diagnosis.

* Choosing the right medication targeting the underlying issue in asthma process will be more successful in
treating severe asthma.

e Personalized management and achieving better control.

* The alarmins help explain asthma being triggered by pollutants, viruses and other non-allergic stimuli and
may also help better understand airway remodeling and bronchial hyperreactivity.

e Consider immunology referral for complete assessment.
Total responses: 288 13
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Question: Which of the following therapies is a monoclonal
antibody against an epithelial alarmin, currently being studied
for asthma?

Question: Which of the following therapies is approved
for severe asthma regardless of phenotype?

Learning Moment 4 Learning Moment 5

74%
60%
32%
13%
9%
= 0 - B
0
== N
Omalizumab Reslizumab Tezepelumab Itepekimab

Fevipiprant Itepekimab Benralizumab Imatinib

N=423 N=408 "
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Knowledge Gain by Learning Objective

Relative Change

First Post-Test  Final Post-Test

LO 1: Describe the role of the
respiratory epithelium in asthma
development and progression

88% 129%
24%

LO 2: Define the epithelial alarmins and
their impact on T2 and non-T2 airway
mflammfatlon, . o 356% 431%
remodeling, and hyper-responsiveness
in severe asthma.

16%

LO 3: Evaluate the results of clinical
trials of emerging therapies that target
the epithelial alarmins in severe
asthma.

83% 219% 254%

B Pre-Test M First Post-Test ™ Final Post-test N=510

15
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Question 1: Which of the following characteristics is not a feature of airway remodeling?

Learning Objective: Describe the role of the respiratory epithelium in asthma development and

progression.

129% Relative Knowledge Gain

31% Absolute Knowledge Gain

16%
13%

Basement

membrane,

thickening

Epithelial

proliferation

\_

J

19%

12%

Smooth
muscle
hypertrophy

M Pre-test (N=510)
M Final Post-test (N=510)

29%

12%

12%

8%

Mucous gland Subepithelial
hyperplasia fibrosis

5% 5%
‘-

Misinformed

Confidence-Based Assessment

39% 40% 39%
34%
26% 25%
21% 21%
15%
9% 9%
3%
Uninformed Guessing Doubt Mastery

M Pre-Test M First Post-Test ™ Final Post-Test
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Question 2: Which of the following is an epithelial alarmin active in asthma?

Learning Objective: Define the epithelial alarmins and their impact on T2 and non-T2 airway
inflammation, remodeling, and hyper-responsiveness in severe asthma.

(s )

Confidence-Based Assessment

431% Relative Knowledge Gain
69% Absolute Knowledge Gain

54%

47%

31'~y 42%
()
28% 20% 230, 35%
0
29%
16%
7(y 18%
()
4% 4% 11%
— — ] wo o 5 o %
IL-4 IL-9 IL-13 \. L33 ) -~ | |
Misinformed  Uninformed Guessing Doubt Mastery

H Pre-test (N=510) B Final Post-test (N=510) B Pre-Test M First Post-Test M Final Post-Test
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Question 3: Cindy is a 45-year-old female with adult-onset asthma, her main triggers being wildfire smoke and viral
infections. She is non-atopic (negative allergy skin testing) and has normal eosinophil counts, exhaled nitric oxide,
and total IgE levels on testing. Which of the following biologics would be most appropriate to prescribe if she is
having 2 corticosteroid-requiring exacerbations per year despite high-dose ICS/LABA therapy?

Learning Objective: Evaluate the results of clinical trials of emerging therapies that target the epithelial alarmins in

severe asthma.

37%

8%
3% 2%

omalizumab mepolizumab

M Pre-test (N=510)

4 92%

254% Relative Knowledge Gain
66% Absolute Knowledge Gain

M Final Post-test (N=510)

3%

Cezepelumab ) dupilumab

Confidence-Based Assessment

53%

46%
41% 42%

28%

4% 39 2%
[

Misinformed  Uninformed Guessing Doubt Mastery

M Pre-Test M First Post-Test M Final Post-Test
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100% Aggregate Assessment Scores
100%
M Pre-Test M First Post-Test M Final Post-Test
76%

75% 75% 67%

50%
50% 48% 22%
39% 5%
35%
33%
25% 0%
Pre-test 1st Post-Test Final Post-Test
% 6%
9% 5% b
+ |M 6439% RISEIN MASTERY
0% Relative Increase in participants who show
Misinformed Uninformed Guessing Doubt Mastery High Confidence and Correctness
High Low Correct or Low High
Confidence Confidence Incorrect, No Confidence Confidence
but Incorrect but Confidence and Correct and Correct 2 1.38 AVERAGE NUMBER OF
Incorrect T ®
POST-TEST ATTEMPTS
Confidence-based Assessment goes beyond measuring correctness and dives deep into understanding a N=510

learner’s belief (confidence) in their knowledge and competence, specifically looking at each question and

requiring the learner to indicate the confidence in their answers. Paired Tests
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Total correct - 22%

Pre-Test
B Guessing M Doubt

Total correct - 67%

Post-Test
B Mastery

Health®

Participant Correctness by
CBA Category

“Highly Confident learners retained
91% of their learned knowledge while

those with Doubt retained only 25%
after a week”

Hunt (2003)

Excluding participants who
guessed on the pre-test shifts
the relative change from
205% to 327%

N=510

Paired Tests
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82%

Evaluation respondents indicated they were
extremely or somewhat likely to make changes in
their practice.

As a result of what | learned, | intend to
make changes in my practice

Somewhat
Likely

44% Not Likely

18%

Extremely
Likely
38%

N=472

[ ]
8 National Jewish
Health®

85%

Evaluation respondents indicated they were
extremely or somewhat likely to use the clinical
reference aid in their practice.

How likely are you to use the clinical
reference aid in practice?

Somewhat
Likely
41%

Not Likely

15%

Extremely
Likely
44%

21
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Qualitative Practice Change

Consider biologics that target upstream inflammatory markers  Use more specialized medications for uncontrolled asthma

Better educating patients to improve understanding and Consider biologics in non eosinophilic asthma
compliance
More frequently encourage patients to try tezepelumab, Closely consider different medication use

especially those who have T2-low type of asthma

As my knowledge increases of the available biologics, my Consider the asthma phenotype and endotype

ability to recognize alternative treatments is improved.

Discuss respiratory issues on patients | consult on with Consideration of severe and recurrent cases of asthma under

internists to maximize patient outcomes review as allergic or non-allergic and suggestion for biologic
therapies

Consider trial of tezepelumab in patients with incomplete Better comprehension of trigger factors and therapy

response to ICS or dupilumab

Consider biologics that act at a higher/earlier part of the More likely to consider biologics
inflammatory cascade to broaden the intervention

Better understanding of patients with unmet needs who have Earlier referral to pulmonary specialists for treatment and
been on full strength treatment discussion of biologics

Apply individualized therapy for patients with severe asthma Assess biomarkers more often



Level (4) Outcomes: Competence

Final Outcomes Summary — Online Enduring Outcomes

[ ]
8 National Jewish
Health®

After having participated in this activity,
participants report they are “somewhat” to “very
confident” in...

Evaluating the results of clinical trials of emerging
therapies that target the epithelial alarmins in 80%
severe asthma

Defining the epithelial alarmins and their impact
on T2 and non-T2 airway inflammation,
remodeling, and hyper-responsiveness in severe
asthma

Describing the role of the respiratory epithelium
in asthma development and progression

86%

N=472 0% 25% 50% 75%

100%

How well did the activity improve
your ability to treat or manage your
patients?

Good
36%
/Fair
7%
Excellent
56% \Poor
1%

N=472

23
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Evaluation Survey Results 8
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4 Key Takeaways Future Topics

* How this applies to other major lung diseases,
such as COPD

 Endotypes and phenotypes of asthma and
treatment options

» Side effects of the new biologics and if the benefit
outweighs the risk

e Identification, management and prevention of
exacerbations

e Chronic vs acute care of asthma and
exacerbations

 An update on airway remodeling and bronchial
hyperreactivity and how these are affected by
biologic treatments

e Pediatric asthma

e Algorithms to guide asthma treatment

* Understanding of the mechanism of activity of the epithelial
barrier helps me better understand the options that | have in
treating these patients.

* There are up and coming options for the non T2 asthmatics,
although not widely available currently except maybe at large
tertiary care centers.

* Must keep current on available and upcoming biologic agents to
manage hard-to-control asthma.

* There is hope for severe asthmatic patients. Upstream targets
can be potential game changers and there are more therapies in
the pipeline.

* There is a possibility to treat asthma high up in the response
chain — possibly at the epithelium, which could lead to a broader
response and take some of the guesswork out of which
medications to start with.

* Good monitoring and quick interventions can improve quality of
life for patients with asthma. “Excellent presentation that was clear, easy to

understand and educational. Excellent use of a % hour.”
— Online enduring learner
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National Jewish Health is proud to be accredited with
Commendation by the Accreditation Council for Continuing
Medical Education (ACCME) to provide continuing medical
education for physicians. The NJH Office of Professional
Education produced and accredited this program and

adhered to the updated ACCME guidelines. ACC M E ,

National Jewish Health designates the enduring material
for a maximum of 0.5 AMA PRA Category 1 Credit™. ACCREDITED WITH
COMMENDATION

25



