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Activity Description: Drs. Joshua Beckman, Manesh Patel and Gregory Piazza facilitated an interactive discussion on the 
latest data on NOAC use in complex patients with NVAF or the risk of VTE.  They discussed balancing the benefits of NOAC 
therapy with inherent bleeding risks, dosing regiments for patient sub-populations based on renal clearance, and available and 
emerging approaches to NOAC reversal across diverse patient populations.  

Launch Date: April 9, 2018
Expiration Date: April 9, 2019

Credit: 0.75 AMA PRA Category 1 CreditsTM

Sponsored by: The Academy for Continued Healthcare Learning (ACHL)
Supported by: An educational grant from Bristol-Myers Squibb/Pfizer Alliance, and Portola Pharmaceuticals, Inc.

Intended Audience: Interventional cardiologists, cardiologists, vascular surgeons, cardiothoracic surgeons, technologists, 
nurses and other clinicians involved in the management and treatment of patients with VTE and/or NVAF 

Activity Availability:
 https://cme2.medpagetoday.com/clinical-challenges-with-noacs-ensuring-appropriate-and-safe-therapy-across-

diverse-patient-populations/75003/
 http://www.achlcme.org/NOAC180

Outcomes Methodology: Activity-related changes in clinician knowledge, competence, and performance were evaluated by 
using pre/posttest questions, evaluation data and a follow-up survey

Overview

https://cme2.medpagetoday.com/clinical-challenges-with-noacs-ensuring-appropriate-and-safe-therapy-across-diverse-patient-populations/75003/
http://www.achlcme.org/NOAC180


ACTIVITY SUMMARY PARTICIPATION

REMAINING PRACTICE GAPS AND EDUCATIONAL NEEDSEDUCATIONAL GAINS  (aligned with learning objectives)

1794(n)

Total learners 
for enduring 

series

10%
Absolute increase 

in knowledge & 
competence

(pre-post activity)

Gap # 3
Learners did not show sustained retention of Andexanet alfa’s mechanism of action in facilitating 
reversal of anticoagulation in follow up surveys. Education should continue to focus on how this 
newly approved agent will affect clinical treatment decisions for patients in emergent situations.

Gap # 2
Learners displayed  some uncertainty on the treatment outcome of patients treated with apixaban
in pivotal clinical trials.

Gap # 1
Data from the posttest indicate that there is still a strong need for continuing education on 
the clinical management of NOAC-associated bleeding risks.

• Sponsored by ACHL
• Supported by Bristol-Myers Squibb/Pfizer Alliance and

Portola Pharmaceuticals, Inc.
• Start and End Dates: April 9, 2018 – April 9, 2019
• BMS Support: $67,000
• Total Support: $97,000
• BMS Cost per Learner: $35.79 per learner

• 1794 enduring learners 
• 78 symposium learners

• Participation and performance metrics for this report include enduring 
activity only

3,725 to 10,202 
patients impacted 

per week

TOTAL
Learners MDs/DO RN/NP/PA PharmD Other

1794 58% (1041) 20% (359) 2% (36) 20% (358)

Unique Learners

TOTAL 
Physician
Learners

Specialists Subspecialists PCP

1041 59% (614) 3% (31) 38% (396)

Breakdown of Physician Learners 

• Knowledge and awareness of the risk factors for 
NOAC associated bleeding (LO1, 13%)

• Learners displayed improved knowledge and 
awareness of the ARISTOTLE pivotal trial in terms of 
the clinical implications of not effectively applying 
evidence to practice with high-risk stroke patients 
treated with an anticoagulant. 
(LO2 and LO3, 6%)

• The mechanism of action of Andexanet alfa for 
reversal of anticoagulation in necessitated emergent 
situations (LO4, 13%) 

100%

0%

U.S. Non-U.S.

BMS Grant # 38337415



Participation
1794 Clinical Participants; 186 Certificates Issued

Practicing Type
58% Physicians, 11% Nurses, 9% PA/NP, 2% Pharmacist, 20% Other HCPs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 99% of learners

Learning Objectives
99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.66/4.0

Faculty
Drs. Beckman, Patel and Piazza were highly rated 3.76/4.00

Executive Summary: Levels 1-2



Executive Summary: Levels 3-5
52% of learners indicated they will change their practice as a result of participating in this activity. Of the follow-up 

survey respondents, 64% have made one or more change to their practice. 

Restarting NOACs after reversal was rated with highest interest for future education.

Changes made from this activity will impact 3,713 to 10,168 patients each week. 

Lack of opportunity (patients) and cost were reported as the most common barriers to implementing 
changes in practice.

Awareness of stroke risk factors for patients on NOACs increased by 17 percentage points. Additional 
education on the potential effect of risk factors can help clinicians better manage patients who may be at risk 
for stroke. 

Learners in the follow-up survey indicated that they will utilize NOAC dosing regimens for complex patients based 
on renal function as well as manage bleeding events with new NOAC reversal agents. 
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Learning Objectives

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.66/4.0

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 a risk-benefit analysis of thromboembolic event reduction and 
potential bleeding risks of NOACs 3.67

Select NOAC therapy and dosing regimens for complex patients based on 
specific characteristics such as age, renal impairment, and past medical 
history 

3.65

Outline available and emerging approaches to NOAC reversal across diverse 
patient populations 3.65

N=186



Faculty Evaluation

The faculty were rated good or excellent across all areas by 98% of learners, with an average rating of 3.76

Please rate the faculty on the criteria 
listed

Rating scale: 4=Excellent; 1=Poor

Ability to effectively convey 
the subject matter

Ability to present scientifically 
rigorous information

Joshua Beckman, MD 3.72 3.77

Manesh Patel, MD, FSCIA 3.77 3.77

Gregory Piazza, MD 3.78 3.77

N=186



Satisfaction

The faculty were rated excellent or good across all areas by 97% of learners, with an average rating of 3.73

Please evaluate by marking the appropriate response

Rating scale: 4=Excellent; 1=Poor

Ability to effectively 
convey the subject 

matter

Quality of educational content 3.76

Effectiveness of teaching method used 3.72

Appropriateness and effectiveness of active learning strategies (questions, cases, 
discussion, etc) 3.72

N=186



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased.

1%

99%

Did you perceive any bias?

Yes No

76%

23%

1%
0%

10%

20%

30%

40%

50%

60%

70%

80%

Excellent Good Fair Poor

Rating of objectivity & balance

N=186



Outcomes Reporting Methodology
• First-attempt posttest scores are reported throughout. 

• Initial answer choices for the posttest provide insight into the learner’s 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

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



Pretest vs. Posttest Summary

Overview of Correct Responses

Topic Relative % 
Change 

Absolute % 
Change

Topic 1: NOAC-associated 
bleeding 14% 8%

Topic 2: Stroke risk factors 
for NOAC patients 37% 17%

Topic 3: Renal impairment 
in the ARISTOTLE study 10% 6%

Topic 4: MOA of Andexanet
alfa 33% 13%

Topic 5: Patient case for 
NOAC reversal 8% 6%
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40%
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Knowledge Acquisition: NOAC-associated Bleeding

1. Which of the following is not a risk factor for NOAC-associated 
bleeding?

A. Advanced patient age

B. Renal dysfunction 

C. Genetic predisposition 
D. Concurrent use of antiplatelet drugs

NOAC-associated bleeding

After the educational activity, learners exhibited an 8% increase in the 
knowledge and awareness of the risk factors for NOAC-associated 
bleeding, such as renal dysfunction and use of antiplatelet drugs. 

Additionally education on risk factors among practicing physicians can 
help improve and expand appropriate NOAC use. 
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Knowledge Acquisition: NOAC stroke risk

2. For patients on NOACs, the risk of stroke can be predicted by the 
following factors except? 

A. Renal Impairment (eGFR <60)

B. Congestive heart failure 

C. Hypertension

D. Elevated lipid profile 
E. Diabetes

Stroke risk factors for NOAC patients

After the educational activity, there was an impactful 17% increase in 
the knowledge and awareness of stroke risk factors for patients on 

NOACs. Additional education on the potential clinical outcome of these 
risk factors can help clinicians better manage patients who might be at 

risk for stroke beyond improved recognition of validated factors.  
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Knowledge Acquisition: renal impairment

3. In the ARISTOTLE study, for patients with atrial fibrillation and at least one 
additional risk factor for stroke, comparing apixaban with warfarin treatment 
led to the following outcome(s): 

A. With respect to the outcome of major bleeding, there was a greater 
reduction in bleeding among patients with moderate or sever renal 
impairment 

B. Superiority of apixaban in the reduction of stroke and systemic embolism 
compared to warfarin in younger patients 

C. Apixaban treatment led to a lower event rate of stroke and systemic 
embolism compared to warfarin in patients with mild, moderate or severe 
renal impairment 

D. Both A and C 

Renal impairment in the ARISTOTLE study

69% of participants demonstrated knowledge and awareness of the ARISTOTLE 
study with a modest 6% knowledge increase post activity. Moreover, a 7% 

decrease in responses for the one absolute incorrect answer (choice B) indicates 
improved knowledge among the learners. Future question construction will design 
only one correct response to the question so as to eliminate this type of potential 

confusion and highlight overall educational impact.
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Knowledge Acquisition: MOA of Andexanet alfa 

4. Andexanet alfa facilitates reversal of anticoagulation for which of 
the following? 

A. Indirect Factor Xa inhibitors

B. Direct Factor Xa inhibitors

C. Both direct and indirect Factor Xa inhibitors   

MOA of Andexanet alfa 
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While after the educational activity learners showed a 13% increase in 
the knowledge and awareness of the MOA of Andexanet alfa, this 

robust understanding was not maintained in the follow-up survey of the 
activity (24% reduction in post-activity performance). As such, future 

reinforced education highlighting the MOA of a new agent like 
Andexanet alfa will prove essential to maximal utilization in the clinic in 

appropriate medical situations. 23%
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Clinical Competency: NOAC reversal 

5. Which of the following cases summarizes optimal clinical use of a specific 
NOAC reversal agent? 

A. In a patient with non-serious bleeding, specific reversal agents (if 
available) can be used instead of general hemostatic agents because the 
nonspecific agents are less effective in reversing coagulation 
abnormalities

B. A patient presents with life-threatening NOAC-related bleeding where 
immediate reversal can be initiated without waiting for a laboratory 
test confirming therapeutic levels of anticoagulation

C. A non-bleeding patient who has overdosed on NOAC or otherwise has had 
excess NOAC drug exposure 

D. A non-bleeding patient with delayed clearance of NOAC due to acute renal 
failure 

Patient case for NOAC reversal

After the educational activity, there was a 6% increase in the recognition of a clinical 
case warranting use of a NOAC reversal agent. With this improved recognition, 
clinicians are better prepared and equipped to utilize a NOAC reversal agent in 

cases where necessitated. Additional reinforced education across practicing 
physicians can enable broader as well as applicable use of a NOAC reversal agent. 



Learner Self-Assessment 
I consider management of NOAC-associated bleeding a challenge in the use of a NOAC-based anti-coagulant 
therapy. 

8%

28%

28%

36%

4%

26%

42%

28%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Do not agree at all

Somewhat agree

Moderately agree

Strongly agree

Pre (n=178) Post (n=178)

Post activity, there was a downward shift among participants who indicated that they strongly or moderately agree 
that NOAC-associated bleeding is a challenge in the use of NOAC-based anti-coagulant therapy.



Activity Impact

This activity was effective, with over half of learners indicating their increase in knowledge and 
competence will improve based on their participation in this activity.

Self-reported activity impact Yes No No change

Increase knowledge 60% 6% 34%

Increase competence 53% 9% 38%

Improve performance 49% 11% 40%

Improve patient outcomes 48% 10% 42%

N=186; see comments in appendix



Intent to Change

52% of learners intend to make changes to their practice. Specifically, 47% will change their management of 
bleeding risks and/or treatment of their patients with NOACs. 

48%

15%

30%

47%

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

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

Other changes

Create or revise NOAC Dosing protocols for
patient subsets

Change the management of bleeding riskes and/or
treatment of my patients with NOACs

N=186; multiple responses allowed; other changes described on subsequent slides

In what ways will you change your treatment approaches relating to NOAC use on appropriate patient?



Intended Practice Changes
Practice changes indicated by participants
• Prescribing 4 pcc for rivaroxaban reversal
• As more patients present to hospital on NOACs; I’m better prepared to 

address issues and complications
• Assess bleeding complications
• Awareness of reversal agent
• Be aware of reversal agents
• Be aware of the at risk patients
• Be more aware of pertinent risk factors and treat patients accordingly.
• Be more aware of renal function
• BEST ADHERENCE TO GUIDES
• Better evaluate patient on NOACS
• Better patient care
• Better screening of patients; risk assessment; and drug selection
• Check renal function in patients being considered for NOACs
• Check renal function more (2)
• Continue RN education
• Diagnosis management therapy
• Dose NOACs; revise protocols
• Check renal function in patients being considered for NOACs
• Check renal function more
• Diagnosis management therapy

• Closely monitor renal fx
• Continue RN education
• Dosing NOACs (4)
• Converting to NOACs from warfarin based on bleeding risk"
• Educate hospitalists in my consultations about appropriate dosing of 

agents
• Educating patients when they ask me the difference between Warfarin 

and the other Anticoagulants.
• Efficient risk estimation and consequently efficient management
• Encourage correct use of reversal agent
• Ensure appropriate DOAC dosage
• Evaluate renal function/age considerations
• Greater consideration in dosing base on the patients comorbidity and 

risk factors
• Greater NOAC use
• Greater sensitivity toward anticoagulant therapy
• Have knowledge of specific reversal agents; dose appropriately 

NOACs
• Realization of opportunity of reversal agents and importance of daily 

compliance of patients to daily dosing of medications
• Will evaluate renal dosing better 
• More efficient estimation of risk



Practice changes indicated by participants
• I will make sure CrCl is used to guide my therapy
• I will assess risk factors of bleeding prior to initiating the patient on a 

specific DOAC
• Identify new patients
• Improve coordinating treatment with patient physicians managing 

anticoagulant therapy
• Increase awareness; medications
• Increase communication with MD.
• Increase the use of NOACs
• Know what options I would have if I needed this type of treatment.
• Learn and educate
• Learn more re these agents
• Look closer at NOACs during chart reviews and discuss choice with 

providers
• Look into NOAC therapy
• Make sure dosing is correct
• Modify dose in elderly patients
• Monitor Cr Cl more closely
• More awareness of reversal agents in patient laboratory testing 

scenarios
• More comfortable when approached about bleeding with these agents
• More precise and accurate
• New knowledge to help RNs
• NOAC reversal awareness
• NOACs and stroke

• Patient dosing
• Patient selection
• Reversal agents
• Pay more attention to pts anticoagulants.
• Quicker emergency surgery with use of 4factor PCC.
• Refer to hospital early; monitor risk factors more closely
• Review patient data ;drug affecting NOAC use
• Risk factors; CrCl
• Seek more information as this topic is interesting
• Set up reversal protocols in the emergency department
• Speak with case managers as well as check the formularies of the 

specific insurance companies; I will assess risk factors of bleeding 
prior to initiating the patient on a specific DOAC

• Study up more
• Think about giving NOAC to patients with reduced gfr more frequently 

and at higher dose
• This activity will improve my performance
• Treatment for this patients and selection
• Use more DOAC 
• Use of more NOACs when patients can afford them.
• Use of reversal agents
• Using the risk stratifications in prescribing NOACs 

Intended Practice Changes



Patient Care Impact

30%

49%

15%

4% 2%
Number of patients with VTE and/or NVAF affected by these changes each week:

0

1-10

11-20

21-50

>50

Changes will impact 3,713 to 10,168 patients each week.  This assumes data in chart above is representative of all 
healthcare professionals who have participated (1794), who indicated they would change their practice as a result 

of their participation in this activity (52%). 

N=186



36%

29%

21%

36%

21%

The activity validated my NOAC-related practices, and no changes have
been made

Other treatment-related protocols/practice changes

Managing bleeding events with available protocols/practices as well as
available reversal agents in emergent situations

Utilizing dosing regimens for complex patients based on renal function

Managing bleeding risks based on patient risk factors

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

Follow-up (n=14)

Practice Change
In what ways have you changed your treatment approaches relating to NOAC use on appropriate patient?

Multiple responses allowed 

Over one-third of learners in the follow-up survey indicated that they will utilize dosing regimens for complex patients based on renal 
function as well as manage bleeding events with new agents. Such outcomes highlight the importance for additional education on these 
topics in order to support the broadest clinical adoption to meet real-world clinical needs. 64% of the learners will change their practice 

as a result of this activity.  



Confidence Assessment
How confident are you in managing NOAC-associated bleeding risks when prescribing a NOAC-based 
anticoagulant therapy for patients with NVAF or risk of venous thromboembolism? 

In the follow-up survey, 86% of learners reported high or moderate confidence managing bleeding risks, with no responses reported 
for the ‘not at all confident’ level. These high levels of confidence for clinical management warrant continued education for applying 

practical knowledge in the context of complex patient scenarios.   
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Very confident

Follow-up (n=14)



Contact Information
Richard Keenan
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: rkeenan@achlcme.org
P: 773-714-0705 ext. 215
C: 610-742-0749

mailto:rkeenan@achlcme.org


Appendix



Barriers to Planned Change

45%

23%

6%

7%

6%

6%

12%

12%

12%

7%

10%

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

No barriers

Cost

Other

Lack of resources (equipment)

Lack of consensus or professional guidelines

Lack of administrative support

Reimbursement/insurance issues

Lack of experience

Lack of opportunity (patients)

Lack of time to assess/counsel patients

Patient compliance issues

Participants indicated cost (23%) as most common barrier to implementing changes in their practice, followed by 
lack of opportunity (12%) and lack of experience (12%). Of those who identified barriers, 66% will attempt to 

address the perceived barrier(s) in order to affect change.

N=186; multiple responses allowed 



Topics of Interest

Restarting NOACs after reversal was rated with highest interest for future education. 

N=186; multiple responses allowed; other topics found in appendix
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Other

Review of trial data on NOACs use for treating antithrombotic events

Review of case scenarios for use of NOAC reversal agents

Restarting NOACs after reversal

Clinical challenges and benefits of NOAC use in the cardiovascular setting

Personalizing NOAC treatment based on patient profiles



Activity Impact
Self-reported increase in knowledge
• Gained knowledge which increase my competence 
• Effectively using NOACs
• Identifying risk factors of bleeding 
• Good review on complex subject and variety of drugs 
• Use of Apixaban in special populations
• Risk factor that should be considered when prescribing 

NOACs and learning about the reversible agents that can be 
used for NOAC. The importance of creatinine clearance in 
prescribing NOAC

• Gained new knowledge on reversal agents in current 
approval process

• New information
• Gained new knowledge on reversal agents in current 

approval process
• Risk factors, scoring systems, and new antidotes
• NOACs are new since I stopped doing primary care 10 years 

ago

• Appropriate dosing
• I was unaware of reversal agents
• Anticoagulants and possible reversal agents
• Knowledge on NOACs is increasing, so I have to keep up
• Consolidate studies and information
• Dose and comorbidities
• Anticoagulants and possible reversal agents
• Use of Apixaban in special populations
• Better understand of benefit analysis and comparison with 

coumadin
• No real conventional testing to predict NOAC associated 

bleeding
• Improved knowledge on approach to re erase NOACs
• More care about dosing of these agents
• Better understand ask benefit analysis and comparison with 

coumadin



Activity Impact
Self-reported increase in competence
• Choosing right anticoagulants
• More familiar with the drugs
• How to approach critical /emergent patients with severe 

bleeding from medical and trauma events
• Real world challenges with their use is also being seen now
• Use of Apixaban indications
• Increased competence 
• Will feel more comfortable giving reversal agent
• Now have a better understanding of reversal agents and 

reasons to utilized NOACs

• I am more aware of reversal agents and strategies
• Differentiating bleeding risk
• By increasing my knowledge of these agents
• Risk factor that should be considered when prescribing 

NOACs and learning about the reversible agents that can be 
used for NOAC. The importance of crea2nine clearance in 
prescribing NOAC

• Understanding of bleeding risks and efficacy



Activity Impact
Self-reported improvement on performance
• The ability to choose the correct drug
• Will use higher doses
• By prescribing NOAC 
• Risk factor that should be considered when prescribing 

NOACs and learning about the reversible agents that can be 
used for NOAC. The importance of creatinine clearance in 
prescribing NOAC

• More educated consultations with patients bleeding

• Good review
• Improve my understanding of NOACs and their reversal 

agents. how they relate to emergent patients
• By increasing my knowledge of these agents
• Need to closely monitor creatinine clearance 
• Check for reversible risk factors of bleeding

Self-reported improvement on patient outcomes 
• Proper used of NOACs and improvement of symptoms 
• Dose considerations
• Less bleeding risk with NOAC
• Good review 
• I will be able to provide a more clear answer when I’m asked 

about the different NOACs
• Hopefully lower the risk of bleeding
• I am more confident to treat patients with bleeding due to 

NOACs
• Better understanding of noacs and anticipated tx for bleeding

• Need to closely monitor creatine clearance 
• Better helping to dose VTE patients
• By increasing my knowledge of these agents 
• In impaired renal function patients 
• Through greater sensitivity to treatment options for emergent 

patients
• Better helping to dose VTE patients
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