
Clinical Case Challenges: 
Timely Diagnosis of Pulmonary 
Fibrosis

Final Outcomes Report
Boehringer Ingelheim Grant ID: ME201823184



Activity Description: Expert faculty Kevin Flaherty, MD used a case-based approach to take participants 
through the differential diagnosis of two patients under evaluation for pulmonary fibrosis. This online virtual 
patient platform afforded clinicians an opportunity to acquire and apply relevant clinical and evidence-based 
information to simulated practice.

Launch Date: November 16, 2018
Expiration Date: November 16, 2019

Credit: 0.5 AMA PRA Category 1 CreditsTM

Sponsored by: The Academy for Continued Healthcare Learning (ACHL)
Supported by: An educational grant from Boehringer Ingelheim 

Intended Audience: US-based pulmonologists, radiologists, pathologists, dermatologists, rheumatologists, 
and other healthcare clinicians interested in treating patients with interstitial lung disease .

Activity Availability:
 https://www.mycme.com/clinical-case-challenges-timely-diagnosis-of-pulmonary-

fibrosis/activity/5678/
 http://achlcme.org/pulmonary

Overview

https://www.mycme.com/clinical-case-challenges-timely-diagnosis-of-pulmonary-fibrosis/activity/5678/
http://achlcme.org/pulmonary
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Final Participation
2,390 Clinical Participants; 664 Certificates Issued (exceeded 2,000 participant guarantee)

Practicing Type
28% Physicians, 50% NPs/PAs, 6% Registered Nurses, 4% Students, 12% Other HCPs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 98% of learners

Learning Objectives

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.41/4.0

Faculty

Dr. Flaherty was positively rated by 98% of the learners

Executive Summary



Executive Summary: Levels 3-5

92% of all learners intend to change their practice! The follow-up survey data suggests 78% have 
made one or more changes in their practice following participation.

Changes made from this activity by pulmonology learners will impact 619 to more than 2,393 
patients with ILD each week. 

Lack of experience, lack of opportunity and lack of administrative support were reported as the 
most common barriers to implementing changes in practice.

Following the activity, learners demonstrated increased knowledge of early clinical signs of ILD and the 
application of HRCT in the differential diagnosis. 



Future Educational Opportunities
• Recognition of early clinical signs of ILD for non-pulmonology learners

• Role of crackles

• Application of HRCT in the differential diagnosis of ILD diagnosis
• Interpretation of HRCT features 
• Continued education on typical and atypical patterns outlined in the 2018 ATS/ERS/JRS/ALAT guidelines 

and others

• Factors that raise clinical suspicion for an autoimmune disease in conjunction with lung 
involvement

• Types of autoimmune diseases with lung impairment
• Interpretation of autoimmune serologies
• Importance of diagnosing patients with SSc-ILD and other forms of ILD who may benefit from new 

therapies
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Learning Objectives

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.41/4.0.

Please rate the following objectives to indicate if you are better able to: Analysis of Respondents
Rating scale: 

4=Strongly Agree; 
1=Strongly Disagree

Discuss steps in the differential diagnosis of pulmonary fibrosis 3.41

Outline available guideline recommendations 3.39

Integrate clinical, radiographic, and pathologic findings to ensure an accurate 
diagnosis of pulmonary fibrosis 3.42

N=664



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased.
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Did you perceive any bias?
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N=664



Outcomes Reporting Methodology
• Polling data offers important insight into clinical decision-making that serves as 

a qualifier against which to analyze pre/post performance and/or needs 
assessment data for future education development
• Polling data was anonymously collected November 2018 – May 2018.
• Identifiable polling data available June 2019 – November 2019, therefore performance by 

target audience is reported throughout this report.

• First-attempt posttest scores are reported throughout:
• Initial answer choices for the posttest provide insight into the learners’ ability to immediately 

recall and apply the education.

• Pre- and posttest responses (exclusive of polling questions) have been 
paired/matched. Non-completer data has been omitted from the analysis to 
ensure comparison groups are equivalent. 
• Paired/matched data is not available for inter-activity polling

• Pulmonology learner: self-identified physician, nurse practitioner, or physician 
assistant specializing in pulmonology.



Inter-activity Polling



Case 1
• 65-year old male
• Dry cough for 3 months’ duration
• Fatigue
• Dyspnea on exertion, particularly walking up steps
• History of osteoarthritis successfully managed with 

anti-inflammatory therapy
• Former smoker, quit approximately 20 years ago
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Intra-activity Polling

The initial symptoms of ILD are nonspecific and may be indicative of a 
broad variety of diseases, including COPD, leading to misdiagnosis and 

delayed diagnosis. As such, a considerable percentage of aggregate and 
pulmonology learners selected COPD as their initial diagnosis for this 

theoretical patient. 

A 65-year old male presents with dry cough for 3 months’ duration, fatigue, and 
dyspnea on exertion, particularly walking up steps. He has a history of osteoarthritis 
successfully managed with anti-inflammatory therapy. He is a former smoker who 
quit approximately 20 years ago. What is your initial differential diagnosis of this 
former smoker with shortness of breath and fatigue?

A. COPD

B. Anemia

C. Cardiac disease

D. Upper airway disease

E. Interstitial lung disease

F. Gastroesophageal reflux 

Case 1: Diagnosis
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More than one-half of all learners would change their initial diagnosis 
of COPD after learning the physical examination results for this 

patient. The presence of basilar crackles likely influenced their path 
forward for this theoretical patient.

The physical examination of this 65-year old male with shortness of 
breath, fatigue, and a history of smoking reveals no wheezing, basilar 
crackles, and a blood oxygen saturation of 97%. Based on the physical 
examination results, would you change your initial diagnosis for this 
patient?

A. Yes
B. No

Case 1: Diagnosis (cont)
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Over half the learners indicated an intention to switch their differential diagnosis of 
this patient, with the percentage of learners selecting COPD decreasing from 75% 

to 32% while those selecting ILD increased from 14% to 56% (slide 13). This 
finding indicates an awareness of physical examination signs that differentiate 
COPD from ILD; however, one-third of all learners continued to suspect COPD 
despite the presence of crackles, an early sign of pulmonary fibrosis and select 

subtypes of ILD.

What is your current differential diagnosis of this former smoker with 
shortness of breath and fatigue?

A. COPD
B. Anemia
C. Cardiac disease
D. Upper airway disease
E. Interstitial lung disease
F. Gastroesophageal reflux 

Case 1: Diagnosis (cont)
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Intra-activity Polling

What additional information would you obtain to make a diagnosis in this 
patient? (select all that apply)

A. Pulmonary function testing
B. Chest x-ray
C. High-resolution computed tomography (HRCT)
D. Serologic testing
E. Echocardiogram
F. Detailed history of exposures 

Case 1: Diagnosis (cont)

Aggregate learners recognized the importance of HRCT and a 
comprehensive assessment of exposures in making a differential 

diagnosis of ILD. A high percentage of pulmonology learners would 
also perform PFTs during the diagnostic process, and this group of 

learners also appear to recognize the importance of serologic testing 
compared with the aggregate. Interestingly, more than one-half of 

aggregate learners would also obtain a chest x-ray despite its lack of 
sensitivity for ILD.
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Intra-activity Polling vs Posttest

A definitive diagnosis has not been established for this 65-year old 
patient based on results from his HRCT. What would be your next step 
for this patient?

A. Perform surgical lung biopsy
B. Perform lung cryobiopsy
C. Perform transbronchial lung biopsy
D. Perform bronchoalveolar lavage
E. Begin empiric therapy

Case 1: Diagnosis (cont)

Learners demonstrated a 74% increase in knowledge from polling to 
post on the next steps following an inconclusive HRCT.  However, 54% 
of aggregate learners were still unable to identify surgical lung biopsy 

as the next step to establish a definitive diagnosis following HRCT, 
suggesting a need for continued education surrounding diagnostic 

procedures.
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Case 2
• 50-year old female
• New patient referred by primary care provider

• Underwent diagnostic work-up due to dry cough 
and increasing dyspnea

• PFT: mild restriction with decreased gas transfer
• HRCT: mid-lung and lower reticulation, ground-

glass opacity
and traction bronchiectasis

• Patient reports a family history of autoimmune 
disease
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Intra-activity Polling vs. Posttest

EJ is a 50-year old female who underwent a diagnostic work-up due to 
dry cough and increasing dyspnea. A recent HRCT showed mid-lung 
and lower reticulation, ground-glass opacity, and traction 
bronchiectasis. What do these HRCT findings suggest? 

A. A typical pattern of UIP suggesting a diagnosis of idiopathic 
pulmonary fibrosis

B. A pattern of probable UIP
C. An atypical pattern of UIP suggestive of an alternative diagnosis
D. A pattern of restrictive disease

Case 2: HRCT Patterns

Interpretation of these HRCT findings varied greatly across learners with only 
36% and 46% of aggregate and pulmonology learners, respectively, identifying 

the correct response after engaging in the activity. It is possible that recent 
guideline changes in the classification and use of probable UIP patterns 

resulted in confusion. These data underscore the importance of continued 
education on the application and interpretation of HRCT patterns in the 

differential diagnosis of ILD.
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Intra-activity Polling

What would be your next steps for this patient? (Select all that apply)

A. Refer to rheumatologist for autoimmune disease work-up
B. Start anti-fibrotic therapy 
C. Perform surgical lung biopsy
D. Order serologic testing 
E. Obtain additional history and perform examination

Case 2: Diagnosis 
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Thirty-seven percent of aggregate learners indicated that they would refer this 
patient to a rheumatologist, yet some learners indicated a level of comfort in 
proceeding with the diagnosis. One-third indicated that they would perform a 

surgical lung biopsy, which is within the guidelines, but may be premature for this 
patient. Her age, symptoms, and family history suggest the presence of an 

autoimmune disorder; 54% and 55% of learners correctly indicated the intention 
to order serologic testing and get additional history, both of which may provide 

insight into the presence and type of autoimmune disorder.
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Intra-activity Polling vs. Posttest vs. Follow-up

What is the likely diagnosis of a 50-year old woman with dysphagia, 
Raynaud’s phenomenon, a probable UIP pattern on HRCT, and 
serologies negative for rheumatoid factor and anti-CCP and anti-
synthetase antibodies? 

A. Interstitial pneumonia with autoimmune features
B. Interstitial lung disease in systemic sclerosis
C. Rheumatoid arthritis-associated interstitial lung disease 
D. Acute interstitial pneumonia 

Case 2: Diagnosis

Approximately one-half of aggregate learners (54%) demonstrated baseline 
knowledge in diagnosing this theoretical patient, which increased slightly 

postactivity (58%). Forty-four percent of these learners postactivity still could not 
correctly diagnose the patient and knowledge retention dropped according to the 
follow-up survey. At baseline, pulmonology learners were more likely to select a 
diagnosis of IPAF, the research classification used for patients who do not meet 
the full criteria for a connective tissue disease. These finding demonstrate the 
need for more case-based approaches to help clinicians properly identify and 

diagnose SSc-ILD patients.
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Pretest vs Posttest 
Comparisons



Pretest vs. Posttest Summary
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Pretest vs. Posttest vs. Follow-up

In a patient with dry cough, shortness of breath, and a normal 
cardiovascular exam, which of the following clinical findings should lead 
to a high suspicion of pulmonary fibrotic changes?

A. Crackles
B. Finger clubbing
C. Mucus production
D. Wheezing

Early Signs of Pulmonary Fibrosis 

Baseline and post-activity knowledge of crackles as an indicator of pulmonary 
fibrosis was high in pulmonology learners. In the aggregate of learners, only 39% 

accurately identified the early sign, with the percentage of correct responses 
increasing to 57% post-activity. Data from the follow-up survey also suggest 

knowledge retention. Nonetheless, education should continue to focus on the role 
of crackles as an important early clinical sign in the diagnosis of ILD especially 
among non-pulmonologists as they may have the first opportunity to identify a 

patient who would value from referral to a specialist for diagnosis. 

90%

8% 2%

96%

4%

70%

10% 10% 10%

A B C D
0%

20%

40%

60%

80%

100%

Pulmonology
Pretest (n=48)
Posttest (n=48)
Follow-up (n=10)



Pretest vs. Posttest

Pulmonologists showed an increased understanding of the role 
of HRCT in confirming a differential diagnosis of pulmonary 
fibrosis.  However, across learner populations, knowledge 
remained low, with 56% of aggregate learners and 31% of 

pulmonology learners unable to identify next steps following 
determination of a UIP pattern on HRCT.

When making a differential diagnosis of pulmonary fibrosis, the 
observation of a pattern of usual interstitial pneumonia on HRCT:

A. Confirms a diagnosis
B. Requires confirmation with a surgical lung biopsy
C. Is taken into clinical context to confirm a diagnosis
D. Should be followed with a bronchoalveolar lavage

Application of HRCT
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Pretest vs. Posttest

Approximately three-quarters of pulmonology learners demonstrated competence in 
interpreting the HRCT results for this theoretical patient pre and postactivity. Fewer 

aggregate learners were familiar with these HRCT features; however, the 
percentage of learners correctly responding to this question increased slightly after 
participation in the education. These data suggest potential confusion over recent 
guidelines and point to a need for additional education on the interpretation and 

application of atypical HRCT patterns in an ILD diagnosis.  

HS, a 65-year old male who is a former smoker underwent HRCT as part 
of an evaluation of fatigue, dyspnea on exertion, and dry cough. The 
HRCT pattern observed includes marked mosaic attenuation and 
predominant ground glass opacity, but no honeycombing. These findings 
indicate:

A. A pattern of usual interstitial pneumonia
B. A diagnosis of emphysema
C. A diagnosis of idiopathic pulmonary fibrosis
D. A diagnosis other than usual interstitial pneumonia

Atypical HRCT Patterns
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Clinical Confidence: Pretest vs. Posttest
How confident are you in making an early diagnosis in patients with pulmonary fibrosis?
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Pulmonology Pre Pulmonology Post

As one would expect, more pulmonology learners were “very” confident in making an early diagnosis before participation in the activity 
compared with the aggregate (11% and 29%, respectively). However, there was an increase in confidence in both learner populations post-

activity, with 46% of pulmonology learners and 22% of all learners reporting being “very” confident.  

Aggregate Learners

Pulmonology Learners



Evaluation and Follow-up 
Survey Results



Aggregate Practice Change
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This activity validated my current practice; no changes will be made

Other changes

Review recent guidelines on the diagnosis of patients with ILD

Order HRCT earlier in the diagnostic process

Consult members of the multidisciplinary team during the diagnostic
process

Evaluate systemic sclerosis patients for lung involvement earlier in
their disease course

Refer patients to an ILD center earlier in the process

Posttest (n=664)

Follow-up (n=36)

Multiple responses allowed

Please identify how you will change or have changed your practice as a result of participating in this activity (select all that apply). 

92% of all learners intend to change their practice!  Of note, 45% intend to refer patients to an ILD center earlier in 
the process and 41% will evaluate systemic sclerosis patients for lung involvement earlier. The follow-up survey 

data suggests 78% have made one or more changes in their practice following participation.



Aggregate Patient Care Impact
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Practice changes such as earlier referral and more diligent diagnostic practices may impact 3,496 to more than 
13,633 respiratory disease patients each week. This assumes data in chart above is representative of all 

participating healthcare professionals (2,390), who indicated they would change their practice as a result of 
their participation in this activity (92%). 

N=664



Pulmonology Learner Practice Change
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This activity validated my current practice; no changes will be made

Other changes

Review recent guidelines on the diagnosis of patients with ILD

Order HRCT earlier in the diagnostic process

Consult members of the multidisciplinary team during the diagnostic
process

Evaluate systemic sclerosis patients for lung involvement earlier in their
disease course

Refer patients to an ILD center earlier in the process

Post-test (n=44)

Follow-up (n=10)

Multiple responses allowed

Please identify how you will change or have changed your practice as a result of participating in this activity (select all that apply). 

70% of pulmonology learners will make one or more changes in their practice! Popular changes include reviewing recent 
guidelines on the diagnosis of ILDs and ordering HRCTs earlier. Of the pulmonology learners who completed the follow-up 

survey, 70% have fully or partially implemented these changes in their practice after participating in this activity.  



Pulmonology Patient Care Impact
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Practice changes may impact 619 to more than 2,393 pulmonary fibrosis patients each week. This assumes data 
in chart above is representative of all participating pulmonology learners (263), who indicated they would change 

their practice as a result of their participation in this activity (70%). 
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Barriers of Planned Change 

20%

5%

11%

14%

8%

12%

14%

14%

15%

27%

32%

0% 10% 20% 30% 40% 50% 60%

No barriers

Other
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Cost

Patient compliance issues

Lack of resources (eg, diagnostic equipment)

Lack of administrative support

Lack of opportunity (patients)
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N=664; multiple responses allowed

Lack of experience (32%), followed by lack of opportunity (27%), and lack of administrative support (15%) were the 
most reported barriers to implementing planned changes.



Topics of Interest
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Education specific to ILD subtypes (ie SSc-ILD)

Efficacy and safety of therapies for ILD

Selection of therapy for ILD

Differential diagnosis of ILD

Differential diagnosis of ILD was rated with highest interest for future education. 

N=664



Activity Impact
Please list at least up to 2 things you will do differently, as a result of participating in this activity: 
• Seek out area Pulmonology and/or Rheumatologist as possible 

further referral for or co-management of ILD
• Ask better examination questions and review ILD guidelines 

more thoroughly 
• Ask patient about any skin lesions and stiff or swollen joints
• Assess CT differently, recognize etiology
• Be aware of family histories
• Refer to appropriate provider for further testing
• Be more careful re diagnosis, seek advice 
• Become more familiar with diagnosing types of restrictive lung 

disease
• Become more familiar with treating fibrosis of lungs
• Better diagnosis and treatment of pulmonary fibrosis
• Better diagnosis of ILD and use of multidisciplinary team
• Better educate myself on a disease process so that I can better 

help treat as well as educate my patients and other coworkers.
• Better patient education and more thorough work-up.
• Better screening, referral quicker to pulmonologist 
• Better understanding of CT results. Better PE
• Broaden differential diagnosis. earlier CT evaluations
• Change diagnostic methods

• Change test ordering pattern
• Review current therapies for safety
• Consider HCRT for further evaluation for respiratory 

problem/possible fibrosis
• Consider HRCT earlier. Ensure pulmonary function testing is 

done to eval for restrictive findings.
• Consider HRCT more frequently.
• Consult pulmonologist, when necessary.
• Consider interstitial lung disease as part of a differential for pts 

with SOB, cough, and fatigue.
• Consider interstitial lung disease more often refer to pulmonology 

more often
• Consider Pulmonary Fibrosis as a diagnosis and know 

honeycombing is a must for diagnosis.
• Consider serologic testing, order HRCT
• Consider the probability of UIP.
• consider this diagnosis in differential, make referrals to 

pulmonologists
• Correlate HRCT features
• Timely referral
• Diagnostic evaluation effectively & more confident to look after 

patient with ILD



Activity Impact
Please list at least up to 2 things you will do differently, as a result of participating in this activity: 
• Differential diagnosis and making sure an accurate diagnosis
• Discuss differential diagnosis. Discuss workup for IPF.
• Broader serologies
• Earlier HRCT. Involve rheumatology is process where indicated
• Earlier referral to ILD Centers and more multi system 

assessment with rheumatology
• Earlier testing, refer to rheumatology
• Hook up with a reliable ILD center
• Evaluated systemic sclerosis patients for lung involvement earlier 

in their disease course. 
• Extensive history of patient presenting with ILD and early use of 

dx tools 
• Faster pulmonary evaluation when suspicious symptoms and 

imaging
• Follow updated guidelines.....rule out other respiratory conditions
• Good general examination as it may be associated with other 

diseases as systemic sclerosis
• Higher suspicion for PF, imaging sooner
• HRCT and more aggressive approach to quicker accurate 

diagnosis if suspicion of ILD is there

• HRCT and possibly lung biopsy to diagnose ILD
• I am a psychiatrist an have some patient with this conditioning 

this will help me to understand what is going with him physically.
• I can suggest to the medical provider some further testing as 

explained with this CME.
• I will observe and record the symptoms or the patient to aid in 

diagnosis.
• Include ILD in differential dx, order HRCT early in evaluation 

process
• Include ILD in MDD, and further investigate ILD when high index 

of suspicion.
• Increase level of suspicion of ILD in patients with pulmonary 

symptoms; consider earlier referrals 
• Investigate patients with dyspnea without signs of heart disease.
• Consider earlier referral to pulmonology when symptoms of ILD 

are present.
• Learn more about lung disease, ensure IPF enters the differential 

dx earlier
• Listening for crackles/UIP with honeycombing. Diagnosis with 

HCRT



Activity Impact
Please list at least up to 2 things you will do differently, as a result of participating in this activity: 
• Investigate patients with honeycombing
• May order HRCT if I have high index of suspicion based on 

formal PFTs, CXR and clinical findings
• More aware of need for serology and biopsy to confirm
• More knowledgeable about methods to assist in dx so I think I 

would know where to start
• New  treatment modalities and when to refer to  specialist
• Not assume its COPD; pay more attention to crackles on exam
• Not preform routine bronchoscopy in patients with ILD
• Order appropriate imaging to evaluate patients with this 

presentation and consult appropriately.
• Order earlier lung testing and have a higher index of clinical 

suspicion for pulmonary fibrosis and other interstitial lung 
diseases.

• Order early HRCT and refer to pulmonologist sooner
• Order HRCT and order serology, eval PFT more carefully and 

listen for crackles more specifically
• Initiate pharmacological treatment specific for ILD rather than just 

using corticosteroids
• Order HRCT sooner, Look at systemic sclerosis and lung 

involvement
• Ordering investigations like HRCT and Lung cytology

• Patient with presentation of dry cough and basal crepitations on 
auscultations should be evaluated for IPF.

• Pay more attention to the pattern on HRCT reports, order more 
6-minute walk tests during evaluations

• Interpret HRCT more accurately
• Read up more on current guidelines; review facilities protocols
• Refer patient and do examination to confirm diagnosis
• Refer to ILD center earlier and order HRCT
• Refer to rheumatologist or pulmonologist
• Review new literature with patients. Order CTs sooner based on 

higher clinical suspicion. 
• Screen for ILD in high risk patients and get HRCT earlier in the 

diagnostic process
• Significance of crackles & dry cough  on exam; utility of collagen 

vascular disease testing
• Streamline my differential diagnoses and, as a result, order the 

appropriate diagnostic tests
• Study up more on ILD type diseases and consult with a specialist 

when unsure or need more info.
• Use HRCT sooner for diagnosis, and make sure IPF is always on 

my differential for patients with a dry cough
• Would order more HRCT exams



Contact Information
Brittany Puster
Senior Director, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: bpuster@achlcme.org
P: 773-714-0705 ext. 134
C: 308-829-2562
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