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Activity Description: In this blinded case-based activity, Dr. Harrison Farber takes learners through two virtual patient 
work-ups. Learners were not primed on the correct diagnoses; the program title and learning objectives exclude 
mention of PAH. Key areas of focus included differential diagnostic procedures, guideline recommendations, and 
therapy selection. Clinical decision points throughout the activity allowed learners to test their skills with diagnosing 
and managing cardiopulmonary patients thereby mimicking real-world patient encounters.

Launch Date: July 31, 2020 
Expiration Date: July 31, 2021

Credit: 0.75 AMA PRA Category 1 Credits™ (physicians)

Sponsored by the Academy for Continued Healthcare Learning (ACHL) and Purdue University College of Pharmacy
Supported by an educational grant Actelion Pharmaceuticals US, Inc. 

Activity Availability:
• Direct Video Access: https://achlcme.org/digital/PAH200/
• freeCME.com: https://learning.freecme.com/a/35177P97VeH
• ACHLcme.org: https://www.achlcme.org/PAH_TestYourSkills

Overview

https://achlcme.org/digital/PAH200/
https://learning.freecme.com/a/35177P97VeH
https://www.achlcme.org/PAH_TestYourSkills




Interim Executive Summary 
Learners-to-date
(900 guaranteed)

Certificates Issued

533 337

Predominant Audience: 
• 43% Physicians
• 23% Cardiology & 

Pulmonology
• 21% Primary Care & 

Internal Medicine

Of those who identified barriers, 83% will attempt to 
address them in order to impact their patient outcomes.

Changes will impact 615 to more than 1570 
patients with PAH each month. 

23% overall 
increase in 

knowledge and 
competence

Learning Gains 
Discuss the impact of emerging data and 
guidelines on differential diagnostic 
procedures for the cardiopulmonary 
patient.

Formulate comprehensive management 
plans for a cardiopulmonary patient that 
encompass pharmacologic and 
supportive care approaches based on 
current guideline recommendations.
Interpret the efficacy and safety data of 
novel and emerging pharmacotherapies 
including combination therapy to 
effectively treat a cardiopulmonary 
patient.

77%

77%

68%

43%

79%

41%

LO3

LO2

LO1

Pre 1st Post

49% will refer PAH earlier 

37% will change tx of PAH per 
guideline recommendations

33% will evaluate risk 
differently based on guidelines

83% of learners will change 
their practice

Of those who completed the follow-up survey, 71% fully or partially 
implemented changes in their practice.

Learners ability to 
recognize PAH 

increased by 450% 
following participation 

in this activity.



Future Education Opportunities

Interpreting 
echocardiography 
findings 

Therapy selection 
based on disease 
classification

Risk stratification 
and PAH 
management

Review of treatment 
guidelines, including 
new and emerging 
therapies
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Participants

Learners

Completers

Certificates Issued

Participant
An HCP who took action to begin the educational 
activity after reviewing the CME front matter.

Learner (900 guaranteed)
An HCP who engaged in the core educational 
content/intervention. Average Session Duration: 27:26

Completer
An HCP who has finished the core educational 
content/intervention. 

Certificates Issued
A unique HCP who received an AMA PRA Category 
1 Credit™ certificate or certificate of participation. 

620

337

Participation Metrics (as of January 2021)

533

408

05Follow-up Respondents
Follow-up Survey
A unique HCP who participated in a 30-day follow-
up survey. 

34



Participation Demographics

43%

19%

5%

13%

3%

17%

Participation by Clinician Type

Physician
Physician Assistant
Nurse Practitioner
Nurse
Respiratory Therapist
Other HCP

21%

2%

14%

7%
14%

8%

34%

Participation by Specialty

Cardiology

Pulmonology

Family/General Practice

Internal Medicine

Emergency Medicine

Surgery

Other



Overall Evaluation & Learning Objectives

Please rate the following objectives to indicate if you are better able to:

Rating scale: 4=Strongly Agree; 1=Strongly Disagree 

Analysis of 
Respondents

Discuss the impact of emerging data and guidelines on differential diagnostic procedures for 
the cardiopulmonary patient. 3.49

Formulate comprehensive management plans for a cardiopulmonary patient that encompass 
pharmacologic and supportive care approaches based on current guideline 
recommendations.

3.45

Interpret the efficacy and safety data of novel and emerging pharmacotherapies including 
combination therapy to effectively treat a cardiopulmonary patient. 3.41

N=359

98%

2%

Was the activity free of commercial bias?

Yes

No

93% of learners found 
the case-challenge 

format to be an 
effective teaching 

method

Overall Evaluation Analysis of 
Respondents

The content contributed valuable information that will assist in 
improving quality of care for patients 98%

The content of the activity is evidence-based 98%

Quality of educational content 98%

The presenters’ ability to effectively convey the subject matter 96%

Effectiveness of the teaching method used 93%



Clinical Confidence: Diagnosis 

17%

63%

20%

40%

57%

3%

0%

10%

20%

30%

40%

50%

60%

70%

Very Somewhat Not at all

Polling Post

How confident are you in making a diagnosis in a cardiopulmonary 
patient?

A. Very confident
B. Somewhat confident
C. Not at all confident

Prior to participation in this activity, only 17% of 
learners reported being “very confident” in making 

a diagnosis in a cardiopulmonary patient. This 
increased by 135% after participation in this 

activity. 



Outcomes Reporting Methodology
• Case-based education:

• To establish an unbiassed assessment, the activity title and learning objectives did not reference PAH. For 
this reason, a pretest was not administered.

• Two clinical cases were presented requiring learners to respond to clinical decision points where they were 
questioned about how they would proceed in diagnosing/treating the patient via inter-activity polling. 

• Inter-activity Polling:
• The goal of the ‘clinical decision point’ is to challenge the learner to reflect on their current treatment 

approach while also offering insight into the learners’ baseline knowledge.
• An appendix is included to show polling vs. post question alignment 

• 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.
• For post-activity questions administered as part of the evaluation (versus the post survey), only first-attempt 

was collected.

• Absolute gains are reported on baseline vs post comparison slides via bubble graphs:
• The x-axis corresponds to performance by audience, the y-axis reveals the quantifiable absolute gain, and 

the size of the bubble represents the size of each audience. 
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Performance Gain Summary

Participants demonstrated improved knowledge and 
competence on five of six topic domains.

Domain % Change*

PAH Recognition 54%

PAH Diagnostic Algorithm 4%

Referral 2%

PAH Differential Diagnosis 22%

Hemodynamic Definition 25%

Treatment Selection 34%

Overview of Correct Responses (Aggregate)

*Absolute percent change between baseline score and 1st attempt post-assessment score. 

23% 
Average   
Change
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Clinical Competence: PAH Recognition

Symptoms of PAH are similar to other diseases like 
asthma, COPD, emphysema, obesity, and heart 

failure. This activity served as an opportunity to walk 
learners through a diagnosis of exclusion and enhance 

their ability to recognize signs and symptoms 
suggestive of PAH. 

Following participation in this activity, there was a 54%
increase in learners’ ability to recognize PAH. This 

increase was seen across all learners but was most 
significant among primary care learners who are 

uniquely positioned to suspect PAH early on when 
patients present in their practices with vague yet 

refractory symptoms. This improvement in diagnostic 
competence among healthcare professionals can 

improve PAH patient outcomes through early referral 
and diagnosis. 

Objective: Discuss the impact of emerging data and 
guidelines on differential diagnostic procedures for the 
cardiopulmonary patient.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 

Gain=48%
N=46

Gain=59%
N=72

Gain=54%
N=86
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Gain=1%
N=46

Gain=14%
N=77 Gain=6%

N=83

Knowledge Acquisition: Diagnostic Algorithm

At baseline, approximately two-thirds of learners were 
able to correctly identify the first step in making a 

differential diagnosis of PAH. This activity served as an 
opportunity to reinforce this knowledge, while providing 

a modest shift in post activity learner knowledge.

Future education should build upon this strong 
knowledge base and focus on competency in applying 

and interpreting echocardiography. 

Objective: Discuss the impact of emerging data and 
guidelines on differential diagnostic procedures for the 
cardiopulmonary patient.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 



-30%

-10%

10%

30%

50%

70%

90%

Baseline 1st Attempt Post

Gain= -12%
N=46

Gain=14%
N=67 Gain= -6%

N=88

Knowledge Acquisition: Referral 

Likely due to increased confidence as a result of 
participating in this activity, at post-assessment, 
cardiology and pulmonology learners felt more 

competent in evaluating patients and subsequently 
diagnosing based on available test results (opposed to 

referral). However, primary care learners 
demonstrated an 14% increase in knowledge of early 

referral after participation in this activity.

Early referral to PAH specialists is imperative for 
optimal patient outcomes and future education should 
reaffirm the value of early referral, regardless of non-

PAH specialists’ ability and confidence with diagnosing 
the disease.

Objective: Formulate comprehensive management plans for a 
cardiopulmonary patient that encompass pharmacologic and 
supportive care approaches based on current guideline 
recommendations.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 
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Gain=28%
N=41 Gain=22%

N=45
Gain=19%

N=73

Knowledge Acquisition: Differential Diagnosis

Learner knowledge of which diagnostic technique is 
required to definitively confirm a diagnosis of PAH 

increased by 22% following participation in the activity. 

Right heart catherization is critical for confirming and 
differentiating PAH from other types of PH, 

determining disease severity, and treatment direction. 
Implementing this gold standard will yield superior 

patient outcomes.

Objective: Discuss the impact of emerging data and 
guidelines on differential diagnostic procedures for the 
cardiopulmonary patient.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 
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Gain=28%
N=44

Gain=26%
N=56 Gain=25%

N=86

Knowledge Acquisition: Hemodynamic Definition

Following participation in this activity, learner's 
knowledge of the updated hemodynamic definition of 
PH increased by 25%. Given the recent update to the 

definition of PH and emphasis of education in this 
activity, clinicians may consider PAH in more patients 

that were previously considered borderline.

However, approximately 50% of learners failed to 
identify the updated definition of PH and 30% of 

learners continued to select the old definition. Future 
education should focus on raising awareness of this 

recent change. 

Objective: Discuss the impact of emerging data and 
guidelines on differential diagnostic procedures for the 
cardiopulmonary patient.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 
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Gain=46%
N=44

Gain=39%
N=53

Gain=24%
N=78

Clinical Competence: Treatment Selection

Post activity, 34% of learners were able to select 
appropriate treatment. Further, this increase in 

competence was sustained at follow up. Optimal 
therapy selection may improve patient outcomes by 

raising awareness of the benefits of combination 
therapy with ambrisentan and tadalafil, which include 

increased 6MWD, decreased risk of disease 
progression, and decreased hospitalizations.

Objective: Interpret the efficacy and safety data of novel 
and emerging pharmacotherapies including combination 
therapy to effectively treat a cardiopulmonary patient.

Gains represent absolute percent change between baseline score and 1st attempt post-assessment score. 



This activity increased my knowledge. 

Self-reported Impact 

This activity will increase my competence (knowing 
how to do something, knowledge in action).

This activity will improve my performance 
(what actions will be taken, skills, strategies 
and abilities implemented into practice).

94%

91%

88%

This activity will improve my patient outcomes 
(improvements in patient care and individual health 

status)
86%

N=359



Practice Change

83% of learners intend to change their practice as a result of participating in this activity. Of note, 49% intend to 
refer patients to expert centers earlier and 37% will change their treatment approach to PAH patients based on 

guideline recommendations. Of those who completed the follow-up survey, 71% have fully or partially implemented 
changes in their practice. 

29%

9%

21%

21%

26%

21%

17%

4%

23%

33%

37%

49%

0% 20% 40% 60% 80%

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

Other change

As a PAH non-specialist, rely more on the diagnosis of PAH as a diagnosis of
exclusion

Evaluate disease classifications and/or risk stratifications of PAH based on
updates to guideline recommendations

Change the treatment of my PAH patients based on updates to guideline
recommendations

Refer PAH patients to expert centers for evaluation and diagnosis

Post (n=359)
Follow-up (n=34)

Multiple responses allowed

Please identify how you will change your practice as a result of participating in this activity:



Patient Care Impact

44%

45%

7%
2% 2%

Number of patients with PAH seen per month:

0

1-5

6-10

11-15

>15

Changes will impact 615 to more than 1570 patients with PAH each month. This assumes data in chart above is 
representative of all engaged learners (533) who indicated they would change their practice as a result of their 

participation in this activity (83%). 

N=359



13%

17%

14%

13%

Patient Adherence
or Compliance

Lack of Staff Time

Cost

Lack of Resources/ 
Access to A PAH Center

Self-reported Barriers to Change

Insurance or 
Reimbursement Issues

13%

What barriers may prevent you from making changes in your practice:

N=24; multiple responses allowed 

48% of learners identified no barriers 
to implementing changes in their 

practice.

Of those who identified barriers, 
83% will attempt to address them in 

order to impact their patient 
outcomes.



Topics of Interest

24%

28%

30%

40%

45%

0% 20% 40% 60% 80% 100%

Formulary protocols for improving suboptimal PAH therapeutics and
outcomes

Role of initial PAH combination therapy in reducing overall healthcare
utilization costs in PAH patients

Novel and emerging PAH therapies

Evidence-based PAH diagnostics and disease classification in therapeutic
selection

Interpreting echocardiography findings for a differential diagnosis

Interpreting echocardiography findings for a differential diagnosis was rated with highest interest for future 
education. 

N=359; multiple responses allowed



Activity Impact
Self-reported take-aways:

• Need for quick diagnosis and referral
• Diagnosis of exclusion
• Early referral is preferred
• The importance of diagnosing PAH early
• How to best treat severe patients
• Adding rarely differential diagnosis in managing or 

diagnosing hypertension patient.
• Use of combination therapy
• New diagnosed PAH pt should be referred to a 

specialist
• I will be more careful to look for PAH
• New guidelines for diagnosis
• Referral of PH patients to expert centers
• Echocardiography is the initial step in evaluation 

process
• Assess early and treat early to improve prognosis 

dramatically
• Right heart cath mpap
• Updated mPAP definition
• That PAH is not as clinically obvious as other illnesses 

with similar symptomotology
• Start with Echo for diagnosis
• Will be more vigilant for dx PAH
• Echocardiography has many benefits
• 20 is the new standard
• I learned about the new ways to identify and treat PAH
• Be mindful of the risk of a missed diagnose
• Updated guidelines are very helpful

• Look for PAH IN obese pts with 
Exertional Dyspnea

• Treating dyspnea seriously
• PAH is serious and easily missed
• Echocardiograms are a useful screening 

tool for PAH
• Echocardiogram is not definitive 

diagnosis for PAH
• Use Echocardiogram to diagnose PAH
• Refer PAH pts to PAH centers
• Early detection and tx with PAH 

specialist
• Right heart cash to confirm pulmonary 

hypertension
• Objective progression to make the 

diagnosis of PAH
• Initiate PAH combination therapy
• Right heart cath is the only way to dx 

PAH
• Diagnosis and referral to specialist of PH 

patients
• Changes in the mean arterial pressure 

for PAH
• Combo therapy is better than 

monotherapy
• Early referral to specialized pulmonary 

hypertension center may be best for 
patient

Use of ECHO and 
right heart cath in 

differential diagnosis

Use of combination 
therapy

Benefits of early 
referral



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

E: bpuster@achlcme.org
P: 773-714-0705 ext. 134
C: 303-829-2562

mailto:bpuster@achlcme.org
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Patient Case 1: History
• 49-year-old male
• BMI 31
• Progressive exercise 

limitation
• Dyspnea on exertion
• No history of smoking



Question Alignment: PAH Recognition

1. Which of the following clinical scenarios may describe a patient in early-
stage PAH (eg, WHO Functional Class I or II) that should be referred to a 
PAH specialist for further clinical evaluation? 

A. A 32-year-old female with persistent fatigue and dyspnea 
on exertion that has not responded to 3+ months of 
conventional asthma treatments, and has a negative 
methacholine bronchoprovocation test

B. A 64-year-old male, current smoker, with obesity-related 
COPD, chronic cough, and daytime fatigue that has not 
improved after use of a CPAP

C. 54-year-old female with frequent dyspnea, history of poorly 
controlled asthma, recurrent bronchitis, and seasonal allergies

D. 19-year-old male with a recent history of pneumothorax and 
syncope during athletic exertion

1. What is your initial differential diagnosis?
A. Asthma
B. COPD
C. Emphysema
D. Pulmonary arterial hypertension
E. Obesity
F. Heart failure

Case Polling Question Posttest & Follow-up 

7% 13%
3%

25%
39%

12%
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Polling (n=204)

66%

18%
9% 7%

62%

23%
9% 6%
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100%

A B C D

Post (n=309) Follow-up (n=34)



Question Alignment: Diagnostic Algorithm 

2. In patients with symptoms, signs, and history suggestive 
of PAH, the guidelines recommended which first step for 
making a differential diagnosis? 

A. Echocardiography
B. Right heart cardiac catheterization
C. Ventilation/perfusion lung scan
D. High-resolution computed tomography

2. What additional information would you obtain to make a 
diagnosis in this patient?

A. Chest radiograph
B. Electrocardiogram
C. Echocardiogram
D. Pulmonary function tests
E. Exercise tolerance test
F. Ventilation/perfusion scan

Case Polling Question Posttest & Follow-up 

9% 11%

70%

7% 2% 1%
0%

20%

40%

60%

80%

100%

A B C D E F

Polling (n=206)

74%

12% 10% 4%

82%

3% 9% 6%
0%

20%

40%
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80%

100%

A B C D

Post (n=309) Follow-up (n=34)

Physical Exam Results: Comfortable at rest, lungs clear on 
auscultation, VS: 127/84, HR 85, resting SpO2 93, loud P2 component 
and grade III/VI short ejection systolic murmur in tricuspid valve area, 
bilateral ankle edema



Question Alignment: Referral

3. Because of the rare occurrence of PAH in the general 
population, most physicians, including those whose 
subspecialty practice includes pulmonary and cardiology, 
should approach PAH treatment in the following manner: 

A. Evaluate the patient based on available test 
results and then initiate initial treatment

B. Refer newly diagnosed PAH patients to a 
center with experience in managing PAH

C. Seek support for treatment from an internal care 
team

3. What would be your next step for this patient?
A. Treat patient for asthma
B. Treat patient for COPD
C. Order electrocardiogram
D. Refer to PH specialist
E. Recommend a weight loss program

Case Polling Question Posttest & Follow-up 

1% 5% 8%

79%

7%
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Polling (n=201)
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Post (n=309) Follow-up (n=34)

Test Results: Pulmonary function tests: FEV1/FVC 95%, FVC 84%, 
FEV1 78%, TLC 88%, DLCO 62%; Six-minute walk test: 417 meters on 
room air, ECHO suggestive of PH, Normal LV. Moderate RV 
enlargement with decreased systolic function, RVSP estimate 64 + RAP



Patient Case 2: History
• 50-year-old female
• Former smoker with COPD/ 
emphysema
• Referred by pulmonologist to PH
specialist

• Under care of multiple physicians 
who disagree on diagnosis

• Underwent diagnostic work-up for PH
• V/Q scan normal
• Community-based diagnosis of 

mixed PAH/PH
• Not responding well to therapies



Question Alignment: Differential Diagnosis

4. Which of the following is the only definitive diagnostic 
technique to confirm PAH diagnosis?

A. Echocardiography
B. Right heart cardiac catheterization
C. Ventilation/perfusion lung scan
D. High-resolution computed tomography

4. What would be your next step for this patient?
A. V/Q single photo emission CT (SPECT)
B. Dual energy CT (DECT)
C. Three-dimensional dynamic contrast enhanced 

MRI
D. Right heart catheterization
E. Intravascular ultrasound
F. Optical coherence tomography

Case Polling Question Posttest & Follow-up 
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Polling (n=159)
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Post (n=309) Follow-up (n=34)

Test Results: V/Q scan is normal



Question Alignment: Hemodynamic Definition

5. Which of the following best describes  the updated 
definition of pulmonary hypertension (PH) in terms of 
mean pulmonary arterial pressure (mPAP)?

A. mPAP > 19 mm Hg
B. mPAP > 20 mm Hg
C. mPAP > 21 mm Hg
D. mPAP > 25 mm Hg

5. What is the likely diagnosis of this patient?
A. Pulmonary arterial hypertension
B. Pulmonary hypertension due to left heart 

disease
C. Pulmonary hypertension due to lung disease
D. Pulmonary hypertension due to chronic blood 

clots in the lungs
E. Pulmonary hypertension due to unknown causes

Case Polling Question Posttest & Follow-up 

23%
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Post (n=309) Follow-up (n=34)

Test Results: mPAP 50, PAWP 5, PVP 10, RAP 8, CO/CI 4.5/2.8
Vasoreactivity challenge with iNO: mPAP 48, PCW 10, CO 4.7, PVR 8



Question Alignment: Treatment Selection

6. Amber is a 60-year-old and was referred  to a pulmonologist after 
having progressive dyspnea with occasional chest pain over the 
past few months. She is slightly overweight and has a history of 
asthma. She used to be physically active but now has difficulty 
performing daily tasks. Echocardiographic signs of pulmonary 
hypertension were present, such as peak tricuspid regurgitation 
velocity of 3.6 m/s and a pulmonary artery diameter of 27 mm. 
Additional work up determined she was at intermediate risk for PAH. 
She was referred to an expert PAH center; right heart 
catheterization confirmed diagnosis of idiopathic PAH with an mPAP
of 28 mmHg. What would be the appropriate action at this time? 

A. Initiate dual oral combination therapy with 
ambrisentan and tadalafil

B. Initiate triple therapy
C. Wait 3 months to reevaluate patient before starting 

treatment

6. What is the appropriate treatment for this patient?
A. CCB therapy
B. Monotherapy
C. Initial oral combination
D. Initial combination including IV prostanoid
E. Lung transplantation

Case Polling Question Posttest & Follow-up 
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Post (n=309) Follow-up (n=34)

Diagnosis: Idiopathic pulmonary arterial hypertension 
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