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Series Description: In this series of (2) regional meetings held in conjunction with the Georgia and Alabama state 
chapters of the American Academy of Family Physicians, faculty reviewed primary care implications of emerging 
PAH treatments and recent changes to clinical practice guidelines and introduced strategies for improved 
assessment, diagnostics, referral practices, and overall patient care.

Credit: 1.0 AAFP prescribed credit

Sponsor: New Jersey Academy of Family Physicians (NJAFP)

Educational Partner: Academy for Continued Healthcare Learning (ACHL)

Supporters: Actelion and Bayer

Intended Audience: Primary care physicians and other community-based practitioners who may encounter at-risk 
patients who should be assessed for PAH and/or referred to specialty PAH care.

Outcomes Methodology: Activity-related changes in clinician knowledge and competence were evaluated by 
through use of pre- and posttests and assessment of changes to practice. 

Overview



Live Series Participation
232 Clinical Participants; 96 Certificates Issued 

Practicing Type
97% Physicians, 2% Physician Assistants, 1% Nurse Practitioners

Objectivity & Balance
Objectivity and balance rated as good/excellent by 100% of learners

Learning Objectives

98% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.53

Referral Behavior

95% of attendees will refer suspected PAH patients to a PAH specialty center earlier 

Executive Summary



Executive Summary
An effect size of 1.23 indicates that regional meeting attendees are now ~63.16% more knowledgeable of the content 
assessed than prior to participating in this education.

95% of learners will change their practice! Specifically, 82% will consider PAH when presented with a high-risk 
patient even when the patient is asymptomatic and 79% will start the steps to make a diagnosis of exclusion.

100% indicated participation in the PAH regional meeting with NJAFP will impact their patient outcomes. 

Changes will impact 179 to more than 1,389 PAH patients each month. 

Patient adherence/compliance issues and lack of staff time to implement changes were reported as the most 
common barriers to implementing changes in practice

Following the activity learners demonstrated increased knowledge surrounding the diagnosis of PAH including recognition, 
differential diagnosis and associated causes, as well as therapy selection.



Future Education Opportunities

Continued focus on diagnostic awareness considerate of recent changes to clinical 
definitions of PAH; reinforcement on value of early identification, referral, and 
management of patients outside of a specialist 

Competency in applying and interpreting echocardiography for a differential 
diagnosis

Review of treatment guidelines, including new and emerging therapies



Cohen’s d Effect Size

An effect size of 1.23 indicates that regional meeting attendees are now ~63.16% more knowledgeable of the 
content assessed than prior to participating in this education.

Pretest Posttest

72%Mean 

0.242Standard 
Deviation

57Sample Size

95%Mean 

0.105Standard 
Deviation

57Sample Size

Cohen’s d Effect Size = 1.23

This Effect Size calculation includes all learner completers and encompasses all pre/post-test questions. Paired 
data was used to calculate means and standard deviations.

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



Meeting Activity Location Activity date Faculty Attendees Certificates
Issued

1 Stone Mountain, GA November 16, 2019 Priyanka Rajaram, MD & Beverly Jordan, MD 95 45

2 Birmingham, AL December 14, 2019 Dan Schuller, MD & Beverly Jordan, MD 137 51

Totals 232 96

Series Participation 

1%

2%

97%

Nurse Practitioner

Physician Assistant

Physician

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Participation by Clinician Type



Learning Objectives

98% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.53.

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

Analysis of Respondents
Rating scale: 

4=Strongly Agree; 
1=Strongly Disagree

Georgia
(n=45)

Alabama
(n=51)

Evaluate recent changes to PAH clinical practice guidelines and their impact on 
primary care assessment, diagnostics, and referrals. 3.43 3.67

Describe primary care strategies for assessing/referring potential PAH cases to 
specialty care at earlier disease stages. 3.51 3.75

List effective community-based clinical support strategies of PAH cases in the 
primary care setting. 3.36 3.59

Discuss primary care impact of updates to PAH disease classifications/risk 
stratifications and related therapeutics. 3.38 3.59

Review emerging clinical research initiatives in PAH/novel therapies and their 
potential impact on patient care plans in the primary care setting. 3.45 3.59



Objectivity & Balance

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

Prior to participating in a regional meeting, 53% of learners were “very” 
or “somewhat” confident in their ability to diagnose PAH early in the 

disease course. This percentage nearly doubled to 95% after 
participation.

How confident are you in making a diagnosis of PAH early in the disease course? 

A. Very confident

B. Somewhat confident

C. Not at all confident

PAH Diagnoses 



Pretest vs. Posttest Summary

Participants demonstrated improved knowledge and competence on seven of seven pre/posttest questions.
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1 Diagnosis 18%

2 Hemodynamic definition 27%

3 Associated causes 40%

4 Treatment 6%

5 Differential diagnosis 12%

6 Therapy selection 120%

7 Guidelines 27%

Overview of Correct Responses
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Clinical Competence: Diagnosis

Baseline knowledge surrounding PAH diagnosis was high and showed a 
modest increase of 18%. Notably, 82% of learners indicated they will now 

consider PAH when presented with a high-risk patient (slide 19); this 
improvement in diagnostic competence among family practitioners can 

improve PAH patient outcomes through early diagnosis and referral.

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

Diagnosis of PAH
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Knowledge Acquisition: Definition

Following participation in this activity, learner's knowledge of the 
hemodynamic definition of PH increased by 27%. Given the recent 

update to the definition of PH and emphasis of education in this activity, 
family practitioner may consider PAH in more patients that were 

previously considered borderline.

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

A. mPAP > 15 mm Hg

B. mPAP > 20 mm Hg

C. mPAP > 22 mm Hg

D. mPAP > 25 mm Hg

Hemodynamic Definition of PH
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Knowledge Acquisition: Associated Causes

There was a 40% increase in learner knowledge of the associated 
causes of PAH after this activity. This increased knowledge may translate 

into family practitioners considering PAH more often in patients with 
connective tissue disorders. Given the fact that 49.9% of PAH cases are 

associated with connective tissue disorders, this can lead to earlier 
diagnosis that which can improve patient outcomes.

3. In the REVEAL registry, which of the following was identified as the most 
common condition associated with PAH? 

A. HIV

B. Connective tissue disorders

C. Congenital heart disease

D. Drugs/toxins

Associated Causes of PAH
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Knowledge Acquisition: Treatment

Learners demonstrated high baseline knowledge regarding appropriate 
approach to PAH treatment, this activity served as an opportunity to 

reinforce the importance of referral to a PAH specialist, while providing 
a modest shift in post learner knowledge.

4. 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

PAH Treatment
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Knowledge Acquisition: Differential Diagnosis

Post activity 100% of learners were able to identify the first step in 
making differential diagnosis of PAH .

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

Notably, 58% of learners indicated an interest in more education on the 
diagnosis of exclusion.

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

A. Echocardiography

B. Cardiac catheterization

C. Ventilation/perfusion lung scan

D. High-resolution computed tomography

Differential Diagnosis
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Knowledge Acquisition: Therapy Selection

Post activity 88% of learners were aware of the clinical implications 
from the AMBITION trial.  

This increase in knowledge on the use of combination therapy may aid 
family practitioners in offering appropriate supportive measures for their 

PAH patients and playing a greater role in community-based PAH 
patient monitoring.

6. Results from the AMBITION trial support which clinical practice?

A. Preferential use of tadalafil over ambrisentan

B. Incorporation of sequential add on therapy when clinical response 
inadequate

C. Initiate initial combination therapy with ambrisentan and tadalafil

D. Initial therapy with ambrisentan

Therapy Selection
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Knowledge Acquisition: Guidelines

Following participation, learners’ knowledge of the 2019 CHEST 
guidelines increased by 27%. 

Given that these guidelines recommend incorporation of community-
based clinical support strategies, this knowledge increase should 
persuade family practitioners to offer more support for their PAH 

patients.

7. The 2019 CHEST guidelines recommend incorporation of which community-
based clinical support strategies into the management of PAH?

A. Supervised exercise and palliative care

B. Spiritual support

C. Social support

D. Rehabilitation and spiritual support

2019 Chest Guidelines



Practice Change

95% of learners will change their practice! Most notably, 82% will consider PAH when presented with a high-risk 
patient even when the patient is asymptomatic and 79% will start the steps to make a diagnosis of exclusion.
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This activity validated my current practice; no changes will be
made

Other changes

Provide supportive care for PAH patients in partnership with
specialists

Review and update treatment plans for my PAH patients based
on change to guideline recommendations

Start the steps to make a diagnosis of exclusion

Consider PAH when presented with a patient at high-risk even
when the patient is asymptomatic

N=92; Multiple responses allowed



Patient Care Impact

39%59%
2%

Number of patients with PAH seen per month:

0

1-10

11-20

Changes will impact 179 to more than 1,389 PAH patients each month. This assumes data in chart above is 
representative of all healthcare professionals in attendance (232), who indicated they would change their practice 

as a result of their participation in this activity (95%). 

N=91



Barriers to Planned Change

23%

2%

4%

11%

18%

19%

20%

20%

25%

29%

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

No barriers
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Other
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Do not have an implementation strategey

Insurance/reimbursement issues

Cost

Lack of staff time to implement change

Patient adherence/compliance issues

Participants indicated patient adherence/compliance issues (29%) as most common barrier to implementing 
changes in their practice, followed by lack of staff time to implement change (25%) Another barrier noted was 

transportation of patients. Of those who identified barriers, 86% will attempt to address the perceived barrier(s) in 
order to affect change.

N=84; multiple responses allowed 



Topics of Interest
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PAH supportive care

Post-diagnosis risk-stratification

Evaluating PAH treatment

Diagnosis of exclusion criteria for PAH

Diagnosis of exclusion criteria and evaluation PAH treatment were rated with highest interest for future education. 

N=77; multiple responses allowed



Activity Impact: Georgia
Self-reported change in practice
• Initial evaluation; treatment changes
• Recognize; Refer early
• PAH will now be on my differential list for dyspneic pts
• Start steps toward a differential diagnosis in patients 

suspected for PAH; Provide supportive care, refer to 
specialist for patients with PAH

• Be more suspicious of PAH based on symptoms, screen 
more often!; Order Echo + VQ + refer to Pulm HTN Center

• Consider the diagnosis; Be more likely to do an echo for 
SOB

• Rx ambrisentan and tadalafil; Refer to PAH 
Center/Specialist

• Think of p/t -> have high index suspicion; Order VQ screen 
to R/O thrombotic form of PH while waiting for pt to get to PH 
Center

• Establish all patients with PAH specialist; Prompt diagnosis.
• Consider PAH in obese pts with dyspnea; Persistence w/o 

asthma or CVD risk
• Refer early; R/O other causes.
• Earlier w/u; Find PAH specialist [in] my area.
• Diagnosis + Tx of PAH

• Seek opportunities to refer early.
• Contraception in child-bearing females; Be more aware of 

PAH in pts SOB not responding to conventional therapy
• High index of suspicion to dx PAH; Initiate tests
• Recognizing PAH to reduce delayed diagnoses; 

Understanding the treatment.
• Be more aggressive with initial findings on echos done 

for non-pulmonary issues
• Heighten suspicion for PAH; Refer faster to PAH specialist
• Supportive care; Early diagnosis.
• Added to differential; Better testing and referral.
• More awareness to do diagnostic tests early; More 

awareness of PAH guidelines.



Activity Impact: Alabama
Self-reported change in practice
• Initiate early referral; Rule out differentials before diagnosis 

PAH.
• Be more aware of PAH in pts with fatigue/SOB, etc, poor 

exercise, endurance, etc.
• Look more closely for PAH in my practice and initiate early 

referral.
• Increase index of suspicion; Refer to specialty center
• Index of suspicion; Referral to designated center.
• Try to diagnose PAH more accurately + earlier in stage.
• More likely to consider PAH in differential; Quicker to 

refer to subspecialist.
• Early referral to specialist center; High index of suspicion for 

PAH
• Consider as diagnosis in appropriate pt; Referral to 

appropriate center with [illegible]
• Test more patients with echo (TTE) with dyspnea; Index level 

of suspicion
• Increased attention to evaluating fatigue, SOB; Refer 

possible PAH patients more quickly to center that treats.
• Include dx in d/dx

• Work with MD when these pts are seen in office.
• V/Q scans; Try to get Wedge Pressures
• I will hopefully consider PH more quickly when I have a 

patient in front of me with symptoms concerning for the 
disease.

• I will be on alert for looking for patients that could benefit 
from treatment and initiate ECHO order rather than just 
referring to Pulm/Card in assumption that it is not PAH.

• I called a patient I suspect of PAH at lunchtime today to 
tell him I am sending him for an echo.

• Referral center sooner.
• More aware of the symptoms indicating PAH; Discuss more 

with patients when suspected of PAH.
• Consider PAH as Dx; Refer to center of excellence.
• Diagnostic approach; Initiation of a referral.
• Identify more patients with PAH; Follow the proper diagnostic 

measures to identify the cases.
• Referral to specialist; High level of clinical suspicion



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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