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Activity Description: This interactive infographic format uses a highly visual, self-directed approach to introduce the latest 
guidance supporting disease classification, risk stratification, and diagnostic and treatment algorithms for PAH. Using supporting 
video instruction provided by Dr. Dan Schuller, the innovative platform introduces a practical framework to succinctly and effectively 
translate this evidence into clinical practice. Learners navigate at their own pace through animated content, faculty commentary
videos, and supplemental resources. The activity additionally touches on the importance of shared decision making between a 
patient and their multidisciplinary team during diagnostic and management of this complex disease.

Launch Date: October 4, 2019
Expiration Date: October 4, 2020

Credit: 0.5 AMA PRA Category 1 CreditsTM

Sponsor: Purdue University College of Pharmacy 
Educational Partner: The Academy for Continued Healthcare Learning (ACHL) 
Supported by: An educational grant from Actelion Pharmaceuticals 

Intended Audience: PCPs, pulmonologists, cardiologists, cardiopulmonologists, and other allied healthcare professionals 
interested in PAH.

Activity Availability:
 myCME.com: https://www.mycme.com/new-developments-in-pah-practice-strategies-with-competing-novel-pah-

guidelines/activity/6155/
 ACHLcme.org: https://www.achlcme.org/PAH_NewDevelopments
 Direct access: https://www.achlcme.org/digital/PAH191/index.html#

Overview

https://www.mycme.com/new-developments-in-pah-practice-strategies-with-competing-novel-pah-guidelines/activity/6155/
https://www.achlcme.org/PAH_NewDevelopments
https://www.achlcme.org/digital/PAH191/index.html


Activity Screenshots



Participation (as of January 29, 2020) 
684 Clinical Participants; 226 Certificates issued (surpassed 500 learner guarantee) 

Practicing Type
40% Physician Assistants, 26% Physicians,  16% NP/RNs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 97% of learners

Learning Objectives
96% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.32/4.0

Faculty
Dr. Schuller was highly rated at 3.43/4.0

Executive Summary



Executive Summary
An effect size of 0.22 indicates that pulmonology and cardiology learners are now ~16.02% more 
knowledgeable of the content assessed than prior to participating in this education.

An effect size of 0.21 indicates that other participating HCPs are now ~15.36% more knowledgeable 
of the content assessed than prior to participating in this education.

89% of learners will change their practice! Specifically, 42% intend to optimize referral of potential 
PAH patients to expert centers for evaluation and diagnosis. 

Changes made by pulmonology/cardiology learners will impact 549 to more than 1,128 PAH 
patients each month. 

Lack of staff time to implement change, insurance/reimbursement issues and lack equipment or 
necessary resources were reported as the most common barriers to implementing changes in practice.

Following the activity learners demonstrated increased knowledge on guideline recommendations for PAH 
therapy selection and supportive care strategies.



Future Education Opportunities
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Learners were asked at baseline to select therapy for a PAH patient case in accordance with recent CHEST 
guidelines (slide 15), as well as to rate their confidence in selecting therapy for PAH patients per CHEST 
guidelines (slide 11). 

Overconfidence was evident in 11% learners, who indicated they were very confident and then proceeded to select 
the incorrect therapy for the 50-year-old treatment naïve patient. Additionally, 86% of all learners acknowledged 
uncertainty with selecting appropriate therapy. While this activity successfully increased knowledge and confidence, 
these insights into baseline results are a strong indicator to the need for continued personalization of education 
including:

• Focus on evidence-based guidelines for treatment and diagnosis of PAH, including recent updates from CHEST
• Case based learning following patients through diagnosis, referral, and treatment
• Role of combination therapy in PAH patients



Outcomes Reporting Methodology
• 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 online survey), 
only first-attempt was collected.

• Final answer choices for the posttest depict a learner’s knowledge after 
remediation. 

• Pre- and posttest responses have been paired/matched. Non-completer data 
has been omitted from the analysis to ensure comparison groups are 
equivalent. 

• Participant: term used to describe an HCP who reviewed CME front matter and 
took action to begin the education.

• Pulmonology/cardiology learner: self-identified physician, nurse practitioner, or 
physician assistant specializing in pulmonology or cardiology.
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Learning Objectives & Overall Evaluation

96% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.32.

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

4=Strongly Agree; 
1=Strongly Disagree

Evaluate recent changes to PAH clinical practice guidelines and their impact 
on PAH clinical practice. 3.34

Evaluate recent changes and updates to the disease classifications/risk 
stratifications of PAH and related therapeutics. 3.31

N=226

Please evaluate the following criteria: Analysis of Respondents
Rating scale: 4=Excellent; 1=Poor

Dr. Schuller’s ability to effectively convey the subject matter 3.43

The effectiveness of the self-directed format: 3.37



Objectivity & Balance

Activity was perceived as objective, balanced, and non-biased.
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Clinical Confidence: PAH Treatment

Nearly half of all learners (45% of pulmonology/cardiology learners 
and 49% of other HCP learners) were not at all confident treating 

PAH patients prior to participation in this activity. Following 
participation, 93% of pulmonology/cardiology learners and 91% of 

other HCPs learners were “very” or “somewhat” confident in treating 
PAH patients. Ongoing education on PAH treatment is warranted 

though as over half of learners were still only somewhat confident in 
treatment. 

How confident are you in treating adult patients with Pulmonary 
Arterial Hypertension (PAH) based on updates to the American 
College of Chest Physicians (CHEST) guidelines?

A. Very confidence

B. Somewhat confident

C. Not at all confident

Clinical Confidence: Guideline-based Tx for PAH
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Pretest vs. Posttest Summary
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Cohen’s d Effect Size: 
Pulmonology & Cardiology Learners

An effect size of 0.22 indicates that pulmonology and cardiology learners are now ~16.02% more knowledgeable of 
the content assessed than prior to participating in this education.

Pre-Test Post-Test

51%Mean 

0.295Standard 
Deviation

73Sample Size

58%Mean 

0.333Standard 
Deviation

73Sample Size

Cohen’s d Effect Size = 0.22

This Effect Size calculation includes all pulmonology and cardiology learner completers and encompasses all pre/post-test 
questions. First-attempt posttest and paired data was used to calculate post-test mean and standard deviation.

Cohen (1988): .2 = small, .5 = medium, .8 = large
Wolf (1986): .25 = educationally significant, .50 = clinically significant



Cohen’s d Effect Size: Other HCP Learners

An effect size of 0.21 indicates that other participating HCPs are now ~15.36% more knowledgeable of the content 
assessed than prior to participating in this education.

Pre-Test Post-Test

45%Mean 

0.279Standard 
Deviation

150Sample Size

51%Mean 

0.291Standard 
Deviation

150Sample Size

Cohen’s d Effect Size = 0.21

This Effect Size calculation includes all other participating HCP completers (non-pulmonology or cardiology) and 
encompasses all pre/post-test questions. First-attempt posttest and paired data was used to calculate post-test mean and 

standard deviation.

Cohen (1988): .2 = small, .5 = medium, .8 = large
Wolf (1986): .25 = educationally significant, .50 = clinically significant



Clinical Comptence: Therapy Selection

Following education, 77% of pulmonology/cardiology learners and 
68% of other HCP learners were able to identify the appropriate 

therapy for this treatment-naïve patient correctly. This increase in 
knowledge may improve patient outcomes by raising awareness of 

the benefits of combination therapy. Future educational 
opportunities should build upon this knowledge and ensure 

clinicians are aware that combination therapy is recommended as a 
first-line treatment.

1. Jane is a 50-year-old treatment naïve PAH patient with World 
Health Organization (WHO) functional class (FC) II disease 
who is willing and able to undergo combination therapy. Jane 
does not exhibit signs of rapid disease progression or poor 
prognosis. Which of the following treatments represent a 
CHEST guideline recommended option?

A. Combination therapy with bosentan and sildenafil

B. Treatment with an oral CCB

C. Combination therapy with ambrisentan and tadalafil 

D. Continuous IV epoprostenol, IV treprostinil, or SC 
treprostinil

Therapy Selection for PAH
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Knowledge Acquisition: Diagnosis

While baseline knowledge was high on the importance of referral of 
PAH patients to a center with experience, following education, 

almost all learners were able to recognize the value of referral (93% 
of pulmonology/cardiology learners and 98% of other HCP learners).  

This improvement in diagnostic competence has the potential to 
improve PAH patient outcomes as early referral to a PAH specialist 

is the first step to treatment.

2. Because of the rare occurrence of PAH in the general 
population, most physicians including those whose subspecialty 
practice includes pulmonary and cardiology, should approach 
diagnosis 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 diagnosis from an internal care team
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Knowledge Acquisition: Guidelines

Following participation, there was a 76% increase in 
pulmonology/cardiology learners’ knowledge and a 105% in other 

HCP learners’ knowledge of the 2019 CHEST guidelines.

Given that these guidelines recommend incorporation of palliative 
care services, this knowledge increase should persuade clinicians to 

offer more support for their PAH patients.

3. Sarah is a 60-year-old FC IV PAH patient with inadequate 
response to maximal pharmacotherapy and she is not a 
candidate for a lung transplant. Which of the following 
treatments represent a CHEST guideline recommended option 
for Sarah?

A. Incorporating palliative care services in her clinical 
management

B. Switching therapy

C. Addition of a third class of PAH therapy

D. Dose reduction of her current therapies to limit her adverse 
reactions to treatment

2019 Chest Guidelines
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Practice Change

89% of learners will change their practice! Specifically, 42% intend to optimize referral of potential PAH patients to 
expert centers for evaluation and diagnosis supporting the trends in knowledge gains seen on slide 16. Of those 

who completed the follow-up survey, 45% to date have implemented changes in their practice. 
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30%

32%

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

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

Refer PAH patients to expert centers for evaluation and diagnosis

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

Post (n=225)
Follow-up (n=11)

N=226; multiple responses allowed; other changes found in appendix



Patient Care Impact

14%

57%17%

6%
6%

Number of patients with PAH seen per month, 
Pulmonology/Cardiology Learners:

0

1-5

6-10

11-15

>15

Changes in approach to treatment, role of combination therapy, and greater understanding of guideline 
recommendations made by pulmonology/cardiology learners has the potential to impact 549 to more than

1,128 PAH patients each month. This assumes data in the first chart above is representative of all pulmonology/ 
cardiology participants (205), who indicated they would change their practice as a result of their participation in 
this activity (89%). Furthermore, another 1,240 to 2,492 patients seen by other healthcare professionals may 

benefit from earlier recognition of symptoms and referral to a specialist.N=226
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Barriers to Planned Change

23%

5%

5%

5%

6%

9%

13%

14%

14%

21%

24%

25%

0% 5% 10% 15% 20% 25% 30%

No barriers

Other

Lack of consensus or professional guidelines

Lack of supporting evidence in the literature

Formulary availability

Organizational/institutional culture

Do not have an implementation strategy

Patient adherence/compliance issues

Cost
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Participants indicated lack of staff time to implement change (25%) as most common barrier to implementing changes in their 
practice, followed by insurance/reimbursement issues (24%) and lack equipment or necessary resources (21%). Of those who 

identified barriers, 74% will attempt to address the perceived barrier(s) in order to affect change.

N=226; multiple responses allowed 



Topics of Interest
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Activity Impact
Self-reported change in practice 
• Analyze potential etiology of diagnosis
• Think about palliative care resources in selected patients
• Will always refer to appropriate clinic
• Establish a protocol for patients suspected of having PAH.
• Set up a collaboration with the nearest PAH center. 
• Referral to specialist PAH centers
• Increased collaborative joint management of PAH patients 

with pulmonologists
• Encourage new PAH patients to be involved in their care
• Learn more about PAH treatments.
• More awareness of the protocol 
• Application of latest guidelines
• Apply diagnostic algorithms to daily practice
• Approaching to dyspneic patients, follow up of the ones 

having PAH
• Be more cognizant of the necessity in restarting home PO 

pulmonary HTN meds with my post-op surgical patients.
• Better educate patients on disease process and provide better 

teaching opportunities for staff.
• Better understand guidelines for PAH, when to refer
• Change the treatment if no changes in patient condition 

and ask patient to see DR every 2 month

• Combination treatment for stable Symptomatic PAH 
patients. 

• Create team approach to care for PAH patients and include 
palliative care when appropriate 

• Develop a new approach to determine evaluation and 
treatment of patient(s).

• Dx of exclusion, continue education regarding PH
• Encourage physicians to send pts to specialists
• Encourage sonographers to know the about the echo 

evidences of this disease-if they do know and look, it won't be 
on the results for the interpreter

• Evaluate current treatment in PAH patients
• Find a local PAH treatment center
• Evaluation of patient in which phase according to WHO 

classification and guidelines
• I will be looking more closely at diagnostic criteria in my 

patients with symptoms that could indicate PAH.
• I will have a better idea of therapies if any of my patients have 

PAH, and encourage them to seek care in a big PAH clinic if 
their outcomes are sub optimal

• Identify PAH Centers of Expertise in my area and refer 
appropriate patients earlier.  



Activity Impact (cont)
Self-reported change in practice 
• More thoroughly evaluate patients to exclude other etiologies 

for their symptoms.
• Improve diagnostic work up, and address refractory 

symptoms
• Improved diagnostic screening and rapid referral to PAH 

specialty center
• Increase awareness and earlier referral to tertiary centers.
• Better utilization of Palliative Medicine.
• Make sure patients are started on combination therapy 

when appropriate.
• Refer new PAH patient to experts; combine therapy to PAH 

patients in class II and III
• Refer sooner, CHEST guidelines
• Refer to PH specialty center, and implement combination 

therapy in low risk patients 

• Review CHEST classification and review medication options 
for treatment

• Review patient hemodynamics and for better pulmonary 
hypertension classification and encourage combination ERA 
and PDE5 therapy in appropriate patients.

• Schedule patient differently to allow more time, 
identifying who specializes in this in the area

• Screen for exercise induced PH and more readily identify 
those in need of up-front combination therapy.

• Understand PAH treatment better; consult PAH 
specialists if PAH is suspected in one of my patients 

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



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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