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Program Overview Learning Objectives Target Audience
Radiologists play a crucial role in the early 1. Undergtand the rqle qf radio!ogic imaging, Radiologists, pulmonologists and primary care
diagnosis of NCFBE and should thoro_ughl;_/ espema!ly HRCT, in dlagnosmg NCFBE. physicians who care for patients with NCFBE and
understand the recommended HRCT imaging 2. Recognize the radiologic features of NCFBE, related diseases.
parameters and radiological signs of NCFBE. including bronchial dilatation, lack of bronchial
Additionally, they should be knowledgeable about tapering, and thickening of the airways L
the available treatments for NCFBE and actively 3. Evaluate current and emerging treatment Accreditation
participate as a member of the interdisciplinary options for patients with NCFBE and the role _ _ _ _ o
team to provide optimal patient care. In this of early diagnosis. NJH is accredited with commendation by the Accreditation
chapterized, video-based activity, expert faculty in 4. Develop an interdisciplinary approach for Council for antmumg MedlcaI_Educat|on (ACCME). NJH
radiology and pulmonology discuss an overview of effectively communicating radiological designates this enduring material for a maximum of 1.5
NCFBE, radiologic features, appropriate diagnostic findings to other healthcare team members to | AMA PRA Category 1 Credits™.
strategies for an early diagnosis, and the important ensure an accurate and early diagnosis of
role radiologists play on the interdisciplinary care NCFBE. Outcomes Levels and Methodology
team. The second component features a series of o
real-world clinical cases in which faculty review Activity Format and Dates Moore’s Levels 1-4
radiologic images to highlight abnormalities and

i - Enduring activity on Healio » Level 1 (Participation): Learner demographic data
discuss clinical implications. Learners also have  / Noy 27th, 2024 — Nov 27th, 2025 Level 2 (Satisfaction): Post-activity evaluation

access to a downloadable clinical reference aid with | i1s.//cm healio.com/cme/pulmonology/20241125 /the- Level 3 (Knowledge): Pre- and post-test comparison

a glossary of radiologic terms used in NCFBE and role-of-the-radiologist-and-the-healthcare-team-in- Level 4 (Competence): Pre- and post-test comparison
examples of radiologic images for specific common | giagnosis-and-management-of-bronchiectasis/overview ' ost-activity evaluation ’
abnormalities in NCFBE. *Link is now unavailable due to program ending P y
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Program Features

Final OQutcomes Summary - Online Enduring
Clinical Reference Aid

Faculty Roundtable Discussion about
Radiologic Imaging

Common Abnormalities in
Non-Cystic Fibrosis Bronchiectasis

Types of Bronchiectasis 1

v ~

Cylindric Varicose

Associated Findings

(2 e N2

|

Small Airway Obstruction

Mucoid Impaction Tree-In-Bud Pattern

Glossary of terms in NCFBE

Bronchiectasis (Pathology) - indicates a clinical
condition of irreversible bronchial dilatation.
Bronchiectasis can be secondary to chronic
inflammation, congenital, or caused by chronic
infection and obstruction of more central airways.

Mucoid Impaction - Also referred to as mucus plugging,
refers to ainway filling by retained secretions.

Tree-In-Bud Pattern — Refers to a pattern seen on thin
section chest CT in which centrilobular nodules are

Cylindric - a type of bronchiectasis where the bronchi
are enlarged and have a smooth, cylindrical shape
Varicose - a type of bronchiectasis where the bronchi

have an irregular, beaded appearance, with areas of

constriction and dilation that resemble varicose veins.

Cystic — The most severe type, with large cystic spaces

connected to linear branching opacities resembling
a budding tree branch. Usually this is due to some
dilatation and

filling by mucus, pus, or fluid.

Small Airway Obstruction - Often seen in association
with bronchiectasis, characterized by mosaic
attenuation and lobular expiratory air trapping.

that can make the bronchi look like a bunch of grapes.
This type is most likely to be associated with classic
symptoms of bronchiectasis.

All images are courtesy of National Jewash Health

References —

Bankier et al., Fi iner Saciety. {2024, February 27). Fleischner Society: Glossary

of terms for Thoracic Imaging. Radiological Sociaty of North America. < ® 2, =
hitps://pubs.rsna.ocg/doiffull/10.114&/adiol 232558 National Jewish
Health

Breathing Science is Life.

102024 Nations! Jewish Hesith
This reference sid was developed as part o an educationsl activity supported by sn educstional grant from lnsmed.

evaluation respondents R
reported they were likely to
use the clinical reference
aid in their practice

FOV:325.0

(n=657) B
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Program Insights 2 Nations Joi
Final Outcomes Summary - Online Enduring = s

Diagnostic knowledge and confidence improved, but treatment remains a
persistent gap
» While learners demonstrated strong gains in recognizing HRCT features and
understanding the diagnostic role of imaging, post-test data reveal that
therapeutic decision-making—jparticularly selecting optimal treatment
strategies for recurrent exacerbations—remains a persistent challenge.
Providers my benefit from additional education in this area.

Providers with more experience showed the highest completion rate
» A significant proportion of program completers were highly experienced
clinicians, with 45% reporting more than 15 years in practice. Strong
engagement and completion among seasoned practitioners suggests the
activity delivered clinically relevant content that resonated beyond
iIntroductory education.
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Educational Impact Summary (Quantitative)
Final Outcomes Summary - Online Enduring

Participation

Student
1%

Nurses
5%

MD/D0O=1348
NP=621
PA=250

Nurses=128
Student=21

Other HCP=159

Other=73

Total=2600 Learners

Learning Gain Across Objectives

166,704
Potential
patient visits

impacted

2600
970 810 732

Starts Pre-test Post-test Certs

m Very Confident ® Confident ™ Neutral

50%

Relative Knowledge Gain: 62%

Absolute Knowledge Gain: 31%

® Pre (AVG n = 964)

Confidence at Post-Test

AVG n=T773

33% 42%

m Post (n = 809)

M Less Confident

23%

H Not At All Confident

Persistent Learning
Gaps/Needs

37% of learners were unable to
identify the best treatment option for
idiopathic non-cystic fibrosis
bronchiectasis with recurrent
exacerbations at post-test

Competency
Gap
37%

\

Improved
29%

Reinforced
34%

¥ 1%

n=3810

L ]
3 National Jewish | ¢
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Educational Impact Summary (Qualitative)
Final Outcomes Summary - Online Enduring

P .
>+ National Jewish
2 Health’

Patient Impact Educational Impact Practice Change

435

Evaluation respondents

Who have

3,473

Bronchiectasis Patient
Visits Weekly

Which translates to

166,704

Patient Visits Potentially
Impacted Annually*

*Note: represents patient
visits, not unique patients

Knowledge and Competence Change by
Learning Objective (AVG n=809)

55% relative knowledge gain seen from learners in selecting
best options in understanding the role of radiologic imaging,
especially HRCT, in diagnosing NCFBE.

56% relative knowledge gain seen from learners in
recognizing the radiologic features of NCFBE, including
bronchial dilatation, lack of bronchial tapering, and thickening
of the airways

85% relative knowledge gain seen from learners in evaluating
current and emerging treatment options for patients with
NCFBE and the role of early diagnosis

55% relative knowledge gain seen from learners in selecting
best options to develop an interdisciplinary approach for
effectively communicating radiological findings to other
healthcare team members to ensure an accurate and early
diagnosis of NCFBE

90%

Reported intent to change
their practice [n=642]

81%

Reported the activity
provided tools and
strategies they can apply in
practice [n=775]

77%

Indicated the activity
addressed strategies for
overcoming barriers to
optimal patient care [n=771]

£ National Jewish | 7



Level (1) Participation: Participation Funnel
Final Outcomes Summary - Online Enduring

More than double

the learner
guarantee!
Learners 2600 Unique visitors to the activity on the Healio platform. Used for
learner breakdown by degree and specialty.
(1200 guaranteed) Y9 pesialy

Completed the activity pre-test on the Healio platform. Used to
understand pre-participation knowledge/competence.

o Taker-
Completed the activity and the post-test on the Healio platform. Used to
Post-Test Takers understand post-participation knowledge/competence and measure
change from pre- to post-activity.
Completers '
Certificates v

Completed the activity, passed the post-test, and completed the evaluation on the
Healio platform. Used to evaluate learner satisfaction, relevance of content,
perception of bias, key takeaways, future needs, etc.

Completed the activity, passed the post-test, completed the evaluation, and claimed
credit on the Healio platform.

L ]
8 National Jewish | 8
Health®



Level (1) Participation: Degree/Profession
Final Outcomes Summary - Online Enduring

Degree/Profession
MD/DO 1348
NP 621
Other Other PA 250
o 3% Nurse 128 85% of learners are
Student Student 21 physicians and APPs
1% MD/DO Other HCP 159
52% Other (Administrator, Consumer, 73
N etc.)
urses
5% Total 2600
Years in Practice
PA

9%
1-4 I 14%

5-10 I 14%

NP 11-15 I 14%
24%

1620 I 11%
’ n=771

More than 20 e 34%

Not currentl °
Y e 13% B National Jewish | ¢

practicing P
ealth’



Level (1) Participation: Specialty

Final Outcomes Summary - Online Enduring

Other Pulmonary
15% 9%

Not Reported

304 Radiology

6%

Orthopedics
1%

Allergy/Immunology
1%

Infectious Disease \

1%

Pediatrics
1%

Internal Medicine
22%

Family Medicine

41%

Specialty

Pulmonology 241
Radiology 152
Family Medicine 1065
Internal Medicine 571
Pediatrics 21
Infectious Disease 15
Allergy/Immunology 20
Orthopedics 30
Not Reported 82
Other 403
Total 2600

78% of learners

were from the target
audience!

L ]
B National Jewish
Health®
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Level (2) Satisfaction

Final Outcomes Summary -

Online Enduring

Evaluation respondents reported they
“Strongly Agree” or “Agree” that the activity:

Met your educational needs

Met the learning objectives

Reinforced and/or improved your
current skills

Improved your ability to treat or
manage your patients

Provided tools and strategies you can
apply to practice

AVG n=776

99%

Reported the
material was
presented without
commercial bias

99%

Reported the
content was
evidence-based
and clinically
relevant

n=775

L ]
8 National Jewish
Health®
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Level (3&4) Knowledge and Competence: Overall Gains
Final Outcomes Summary - Online Enduring

Overall Knowledge and Competence Gain Across
Learning Objectives 62% overall relative
knowledge/
competence gain

o

81%

31% overall absolute
knowledge/
competence gain

® Pre (AVG n = 964) mPost (AVG n = 809)

L ]
8 National Jewish | 12
Health®



Level (3&4) Knowledge and Competence: Gains by Question

Final Outcomes Summary - Online Enduring

Question 1: A 55-year-old female presents with a chronic productive cough, intermittent hemoptysis, and recurrent respiratory infections
over the past two years. She has no history of cystic fibrosis or significant smoking. Physical examination reveals bilateral crackles in the
lower lung fields. Laboratory findings show normal sweat chloride levels and negative genetic testing for cystic fibrosis. Pulmonary function
tests indicate moderate obstructive airway disease.

An HRCT scan was performed and shows dilated bronchi with a lack of normal tapering, bronchial wall thickening, and peribronchial
consolidations in the right lower lobe.

Which of the following is the best next step for diagnosing and managing this patient’s condition?

/ 90% \

58%
239, Relative Gain: 55% 189,
Absolute Gain: 32% .
> - > 2
] —
Antibiotic Therapy inde Differential Diagnosy Recommend Repeating Diagnose NCFBE
HRCT Scan
m Pre-Test (n=970) m Post-Test (n=809)
Learning Objective Addressed Outcomes Level Measured
Understand the role of Develop an interdisciplinary approach for effectively
a radlolqglc imaging, o communicating radiological findings to other healt_hcare . Competence
especially HRCT, in team members to ensure an accurate and early diagnosis

diagnosing NCFBE. of NCFBE

Rationale:

Radiologists and
pulmonologists need to
collaborate to correlate imaging
findings with clinical history and
identify underlying etiologies.
While antibiotics are often part
of management, initiating them
without further interdisciplinary
consultation may lead to
overlooking underlying causes
of NCFBE, such as
immunodeficiency or post-
infectious damage. Non-
contrast HRCT is the gold
standard for diagnosing
bronchiectasis; repeating the
scan with contrast is
unnecessary in this context.
Lastly, HRCT findings strongly
suggest NCFBE but do not
indicate surgery as a primary
intervention. The underlying
cause must be addressed first.



Level (3) Knowledge and Competence: Gains by Question

Final Outcomes Summary — Online Enduring

Question 2: A 45-year-old male with no history of cystic fibrosis presents with persistent cough, frequent sputum production, and three episodes of pneumonia in
the past year. He denies smoking or exposure to environmental pollutants. He underwent an HRCT scan, which reveals the following findings:

« Bronchial dilation with internal diameters exceeding those of adjacent blood vessels.
o Lack of bronchial tapering.

«  Bronchial wall thickening.

« Tree-in-bud opacities in the lower lobes.

Which of the following combinations of radiologic features most strongly supports a diagnosis of NCFBE in this patient?

/ 89% \

57%
26% Relative Gain: 56%
Absolute Gain: 32%
. N o, o
— A . "
Tree-in-Bud Opacities &ack of Bronchial Tapering/ Lung Hyperinflation Ground-Glass Opacities

m Pre-Test (n=964) m Post-Test (n=809)
Learning Objective Addressed Outcomes Level Measured

bronchial dilatation, lack of bronchial tapering, and Knowledge

e Recognize the radiologic features of NCFBE, including
thickening of the airways

Rationale:

Bronchial dilation, lack of
tapering, and wall thickening is
the classic triad of radiologic
findings in NCFBE, strongly
supporting the diagnosis. Tree-in-
bud opacities and bronchial wall
thickening may suggest infection
or small airway disease, but
cavitary lesions are not hallmark
features of NCFBE. Lung
hyperinflation is more commonly
associated with obstructive
airway diseases like COPD, and
pleural effusion is not
characteristic of NCFBE. Ground-
glass opacities and mediastinal
lymphadenopathy may suggest
interstitial or infectious processes
but are not defining features of
NCFBE.



Level (3&4) Knowledge and Competence: Gains by Question

Final Outcomes Summary - Online Enduring

Question 3: Mrs. Small is a 38-year-old female patient with idiopathic non-cystic fibrosis
bronchiectasis who has been having recurrent exacerbations and intermittently only growing
Pseudomonas aeruginosa in her sputum cultures. She has a chronic cough but does not
produce a lot of mucus with the daily use of a flutter valve, and she is short of breath with
activities. Her Pulmonary Function Test (PFTs) are within the normal limits, and she has no
bronchodilator effect pre and post albuterol assessment. Below is an example of her chest CT
scan and radiographic burden of disease. Which of the following would be the best next step in
management for this patient?

4 )

63%

349
—/0 28%

Relative Gain: 85% 0% 13% 16% 4304, 12%

Absolute Gain: 29% ° 6% - 5%

Increase Airway Ask her to Stop Flutter Add Inhaler Therapy Cycles of Ciproflaxin MAC Antibiotic
\ Clearance Valve Treatment
m Pre-Test (n=958) m Post-Test (n=810)
Learning Objective Addressed Outcomes Level Measured

Evaluate current and emerging treatment
options for patients with NCFBE and the Competence
role of early diagnosis

Rationale:

Some patients with bronchiectasis
may have mild CT findings but severe
symptoms, frequent exacerbations,
and high bacterial burden,
underscoring the need to pair imaging
with clinical assessment. Increasing
airway clearance, such as adding
hypertonic saline, is a safe and
effective first step, even in "dry"
patients using only a flutter valve.
Stopping airway clearance risks
worsening outcomes, as it is central
to treatment. ICS/LABA inhalers are
not first-line unless asthma is present,
and ICS should be avoided in
chronically infected patients. Oral
antibiotic rotation is outdated; inhaled
antibiotics are preferred. NTM
diagnosis requires positive cultures
plus symptoms—radiographic findings
alone are not enough.



Level (4) Competence: Change in Confidence
Final Outcomes Summary - Online Enduring

After having participated in this activity, how confident are you in your ability to:
(% Very confident / Somewhat confident)

o
Understand the role of radiologic imaging, especially 33%

HRCT, in diagnosing NCFBE. 77%

Recognize the radiologic features of NCFBE, including 32%
bronchial dilatation, lack of bronchial tapering, and
thickening of the airways 76%
£ : : 27%
valuate current and emerging treatment options for
patients with NCFBE and the role of early diagnosis h 230,

Develop an interdisciplinary approach for effectively
communicating radiological findings to other healthcare
team members to ensure an accurate and early diagnosis
of NCFBE

28%

74%

m Pre-confidence (n AVG=997)
m Post-confidence (n AVG=773) E.Naﬁo"a' Jewish | 16
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Level (4) Competence: Practice Change
Final Outcomes Summary — Online Enduring

How likely are you to make changes in your practice? What changes will you incorporate into your
practice as a result of what you learned?

49% * Increased engagement with radiologists,
pulmonologists, and other specialists for better
gocy diagnosis and management.

Y » Greater understanding of when and how to use HRCT

Likely to Change for accurate diagnosis of bronchiectasis.

Ulellr Presiise « Emphasis on improved differential diagnosis and timely
identification using appropriate imaging.

« Recognizing when to refer patients, especially after
failed treatments, to ensure proper specialist care.

« Participants feel more capable in managing
bronchiectasis and applying knowledge in their clinical
setting.

10% » Plans to educate patients better and incorporate tools
like sputum clearance devices to support care.

» Attention to respiratory treatments like nebulized
mucolytics and hypertonic saline to enhance symptom

41%

control.
Extremely = Somewhat Not at all * Desire to continue learning, especially in interpreting
Likely Likely Likely radiology findings and staying current with best

ractices .
n=642 p 8 National Jewish | 17
Health®




Evaluation Survey Results: Barriers
Final Outcomes Summary - Online Enduring

What barriers to optimal patient care are you facing that the
activity will help to address?

« “Compliance, follow up, cost”

« “Cost of tests and treatments”

« “Well trained radiologists, specialized respiratory therapists,
access to sputum clearance gadgets”

« “Cost and insurance issues.”

« “Access to clinicians and radiologists with expertise in NCFB.”

« “Approval for devices, inhaled meds”

* “Frequency of HRCT”

« “Patient cooperating”

« “Teaching strategies”

« “Dealing with insurances”

« “Insurance barrier”

o
3 National Jewish 18
Health®



Evaluation Survey Results
Final OQutcomes Summary - Online Enduring

Key Takeaways

« “Very well done, can now appreciate the utility of high-resolution CT in differentiating basis for
bronchiectasis”

« “Importance of collaboration for accurate diagnosis for effective management”

« ‘| feel a little more comfortable looking at images and am more likely to contact the radiologist to
discuss the findings.”

« “Respiratory illness is an arduous condition for patient, and it requires a whole team approach with
medication as well as non-pharmacological management”

« “Understanding non-cystic fibrosis bronchiectasis and its associated etiologies”

« “Use of imaging earlier in work up. Patterns on CT chest to be aware of and consider for
Bronchiectasis”

Future Topics

* “New molecules like brensocatib in bronchiectasis treatment”

« “Treatment of complications and when is surgical treatment needed or if it is really needed at all.”
« “The different types and its management secondary to autoimmune diseases.”

* “Prevention of Bronchiectasis”

* “More radiographic information.”

o
P National Jewish 19
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Accreditation Details
Final Outcomes Summary - Online Enduring

National Jewish Health is accredited with
Commendation by the Accreditation Council for
Continuing Medical Education (ACCME) to provide
continuing medical education for physicians. The

National Jewish Health Office of Professional

Education produced and accredited this program

and adhered to all ACCME guidelines. ACCM E

ACCREDITED WITH
National Jewish Health designates this enduring COMMENDATION

material for a maximum of 1.5 AMA PRA Category
1 Credits™.
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