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Program Information

Overview:  
The satellite symposium took place in Orlando in February 2017 at the ACTRIMS Forum 2017.
The enduring activity was posted on Medscape Educational online CME platform on May 17, 2017.  The symposium & 
enduring activity featured Drs. Patricia Coyle, Edward J. Fox, and David Li, in an interactive discussion of neurological 
imaging and its value and role in DMT selection, prognosis and outcomes in RRMS, as well as a review of emerging 
agents and associated clinical data. 

Intended Audience:
This activity was designed for physicians, scientists and researchers examining the advances in research and 
treatment of MS on the care of patients.  

Live Activity Date: February 25, 2017, 7:00 AM – 8:15 AM
Enduring Dates: May 17, 2017 – May 17, 2018 

Live Credit: 1.25 AMA PRA category 1 CreditsTM

Enduring Credit: 1.00 AMA PRA category 1 CreditsTM

Jointly Provided By: 
The Academy for Continued Healthcare Learning and Multiple Sclerosis Association of America 

Funding: 
Supported by an educational grant from Teva Pharmaceuticals



Enduring Activity Metrics & Impact 

Activity Satisfaction
• All faculty were very highly rated with an overall 96% rating  
• Appropriateness and effectiveness of the active learning strategies were 

evaluated as excellent by participants with a rating of 95% 
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Activity Reach
• Enduring: 4124 Learners (87% physicians of which 16% are neurologists, 

radiologists or neurosurgeons)

Learning Objectives
• Learners agree that all learning objectives were met, with a rating of 98%

Impact
• 83% of learners will change their practice  
• 75% of learners will change the management and/or treatment of patients by 

considering signs of CNS volume loss when assessing disease status
• The number of attendees pre-test vs post-test who will be examining brain 

volume loss as part of their patient’s disease status increased by 79% 



Executive Summary 

Level 3-4 Outcomes

 Changes made from the enduring activity will impact between 8,351 to more than 29,437 
patients each month.

 Learners will change the management and/or treatment of patients by considering signs of CNS 
volume loss when assessing disease status by using MAGNIMS criteria

 Learners demonstrated an increased proficiency on the post-test compared with the pre-test, 
most notably with respect to the following topics

– Knowledge and awareness regarding how brain atrophy can be interpreted when assessing disease 
progression or severity as well as its significance in specific brain regions (i.e., corpus callosum, thalamus)

– The role of laquinimod in reducing brain volume loss and slowing disability progression

 The faculty and content presented provided participants with a high-level overview of how brain 
atrophy is currently used in MS as a measure of disease severity and progression. Participants are 
open to more frequent measurement of brain volume loss in MS patients as long as there are 
standards that can be practically employed across institutions and clinicians. 



Educational Insights  

 Clinical insights gathered, highlighted the need for both practice and scientifically-based 
solutions to the lack of consensus guidelines regarding brain volume measurement in patients 
with MS.  

 Learners shared that reimbursement/insurance issues, cost, and lack of administrative support 
also impacted their ability to implement measurement of brain volume in their patients with MS. 

 Participants request a mix of education to address learning gaps focused on neurodegeneration 
and brain volume loss in MS: 

– Assessing how established and emerging therapies impact brain atrophy and neural repair (i.e., 
therapies/trials) 

– New development in neuroimaging (techniques)



Faculty

Patricia Coyle, MD 
Professor and Vice Chair (Clinical Affairs)
Stony Brook University Medical Center
Stony Brook, NY 

Edward J. Fox, MD, PhD
Clinical Associate Professor
Department of Neurology
Dell Medical School, University of Texas at Austin 
Round Rock, TX 

David Li, MD, FRCPC 
Professor Emeritus of Radiology and Associate Member in Neurology
University of British Columbia
Vancouver, BC 



Level 1: Participation

Participants Certificates

4124 2044

87%

5%

3% 5%
Practicing Type  

Physician

Nurse/Adv.Practice Nurse

Physician Assistant

Unspecified



Level 1: Specialty 

14%

3%

44%
7%

4%
2%

5%

3%

18%

Specialty Neurology/Radiology

Neurosurgery

Psychiatry/Mental Health

Family Medicine/General Practice

Internal Medicine

Ob/Gyn & Women's Health

Radiology

Cardiology

Unspecified



Level 2: Learning Objectives

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

Analysis of 
Respondents

Percentage of learners that strongly 
agree/agree that all learning 

objectives were met 

Assess if and how available and emerging MS therapies impact 
neurodegeneration

98%

Review how MRI can be used to assess brain atrophy to identify patients 
with MS at the highest risk for decline

98%

Explain how brain volume loss may be another outcome measure for 
assessing disease progression and disability in patients with MS 

98% 

N=1772

Learners were highly satisfied with the content presented and nearly all agreed  that all learning 
objectives were met, with a rating of 98%; a highly satisfied audience!  This indicates high-

quality education that will make a significant and measurable impact on MS practice.



Level 2: Satisfaction 

Percentage of learners that rated faculty as good or excellent  

Ability to
effectively 
convey the 

subject matter

Ability to deliver 
an objective and 

balanced 
presentation

Ability to present 
scientifically 

rigorous
information 

Ability to adjust to the 
knowledge and 

experience level of the
audience 

(Live Only) 

Expertise on 
the subject 

matter

Patricia Coyle
Edward J. Fox 

David Li 
96% 96% 96% 96% 97%

Overall Evaluation Percentage of learners that rated the overall 
evaluation as good or excellent  

Quality of educational content 97%

Effectiveness of teaching method used 96%

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

95% 

All aspects of the activity were highly rated at an average of 93%, indicating highly 
effective education.N=1772
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40%
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80%
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Excellent Good Fair

Objectivity and Balance? 

Level 2: Objectivity & Bias

Activity was perceived as objective, balanced, and non-biased overall, yet there was a higher-than-
average reporting of bias at 14% (typical reported bias level is ≤ 10%). Given very high levels of overall 

participant satisfaction with the activity (mean=93%), this bias reporting level is likely a reflection of the 
limited MS therapeutic armamentarium rather than an indication of flawed content strategy.

N=1772



Level 3 & 4
Pre/Post-test Overview

42%
29% 28%

17%

66%

85% 88%
71%

0%

25%

50%

75%

100%

1 2 3 4

Topic Question % Change

Utilizing MRI to assess brain atrophy in specific brain 
regions 1 57%

Timecourse of brain atrophy in a patient with MS 2 200%

Laquinimod efficacy 3 203%

Emerging agents and neural repair 4 318%

Participants demonstrated improved knowledge and competence on all four pre/post-test questions. Additionally, the average change 
was 196%. The highest increase in knowledge in the activity occurred surrounding emerging agents and neural repair.  



Level 3 & 4: Pre-test vs. Post-test

1. Of the options listed below, which MRI measure may be 
the most useful when trying to ascertain if brain atrophy is 
occurring? 

A. Corpus callosum volume loss 
B. White matter lesions
C. Percent of T1 black holes 
D. Number of inflammatory lesions prior to 

beginning DMT

The number of correct post-test responses increased by 57%  
relative to pre-test responses. As less than 70% of participants 
answered the post-test question correctly, more education is 
needed to help participants differentiate the significance of an MS 
lesion vs gray and white matter loss in specific brain regions and 
their impacts on brain atrophy. Volume loss (ie, neural tracts or 
white matter) in the corpus callosum could impact the integration 
of information from both brain hemispheres. Because the effects of 
brain atrophy on disability and disease progression are poorly 
understood, it is an active area of research in MS and it is hoped 
that more refined methods of assessment can be used to correlate 
loss in specific brain regions with disease symptomology. Enduring 
activity demonstrated room for additional education on this 
subtopic.
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Level 3 & 4: Pre-test vs. Post-test

2. Which statement concerning brain atrophy is 
incorrect? 

A. Cognitively impaired patients have greater brain 
volume loss.

B. Brain volume loss is uncommon early in the 
disease but progressive later.

C. Pseudo-atrophy can occur with disease modifying 
therapies.

D. Long-term clinical disability is more consistently 
associated with spinal cord volume loss and brain 
T2 lesion load than with brain and GM volume 
loss.

The number of correct responses on the post-test increased by 200%  relative to the pre-test demonstrating that 
participants were more aware of the fact that brain volume loss can be present even in early-stage, clinically-
silent disease. It is becoming more common in clinical trials to measure brain volume in addition to standard 
measures of relapse rate, lesion accumulation, and disability progression/severity. It is hoped that new DMTs will 
also be able to slow or reverse brain volume loss since at this time, there is no way recover lost tissue. 
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Level 3 & 4: Pre-test vs. Post-test

3. Which option below was suggestive of the possibility that 
laquinimod may be acting through a novel mechanism to 
potentially reduce the rate of disability accumulation?

A. Preclinical evidence suggesting a conversion from Th1 to Th2 
profile after treatment with laquinimod

B. Estimated rates of disability were lower than expected, 
despite a non-significant change in ARR

C. A reduction in both B and T cell numbers, suggesting a 
pronounced effect on reducing inflammatory activity

D. Protective effects on myelin, oligodendrocytes, and neurons

Participants, post-activity, were more attuned to the effects of laquinimod. In fact, correct responses on the post-test 
increased by 203%. The Vollmer et al  2014 paper demonstrated that laquinimod reduced brain volume loss. Coincident 
with this was a greater than expected reduction in disability as estimated through a statistical model. It may be possible 
that brain atrophy and disability reduction are correlated, however further research needs to be done in order to 
conclusively state the specific conditions under, and the brain regions for which this may be true. 
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Level 3 & 4: Pre-test vs. Post-test

4. Which of the options below are TRUE with 
respect to emerging agents and their impact on 
neuroprotection? 

A. Opicinumab has shown mixed results: negative for 
changes in visual evoked potentials but positive 
changes for physical, cognitive and disability 
measures

B. Phenytoin did not have a significant effect on retinal 
nerve fiber layer thickness when compared with 
placebo

C. Biotin showed positive results with respect to 
disability improvement but negative results on 
visual outcome measures

D. None of the above

There was a 318% increase in the number of correct responses on the post- compared to the pre-test indicating 
participants have a better understanding of the neuroprotective effects of emerging agents after participating in this 
activity.
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Level 3 & 4: Pre-test vs. Post-test

5. How often do you currently/plan to examine brain 
volume loss as part of your patient’s disease status 
when applicable and in conjunction with other 
disease characteristics (relapse rate, disability 
accumulations/worsening, etc)? 

A. Always
B. Frequently
C. Rarely
D. Never 

There was a leftward shift in the percentages of participants who plan to either examine brain volume loss 
always or frequently, following this educational intervention. Thus, the education helped increase participants’ 

knowledge of atrophy and the importance of measurement. 
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Level 4: Impact of Activity

Rate the projected 
impact of this 
activity

Scale Analysis of Respondents

Yes No Validated 
practice Comments

This activity 
increased my 
knowledge
N=1772

93% 4% 3% • New MRI technique was recommended  
• Greater understanding of emerging 

techniques in MS treatments
• General understanding of neuroimaging of 

the brain
• Roles of biotin, laquinimod
• Significance of atrophy 

This activity 
increased my 
competence 
N=1772

87% 9% 4% • Will think about adding neuroprotective 
agents

• TRT decisions
• Research update 
• Effective communication / patients 

This activity was highly effective, with 92% indicating it increased knowledge 
and 87% indicating it will increase participants’ ability to apply judgement in practice.  



Level 4: Impact of Activity

Rate the projected 
impact of this 
activity

Scale Analysis of Respondents

Yes No Validated 
practice Comments

This activity will 
improve my 
performance
N=1772

83% 12% 5% • Earlier DMT change  
• TRT decisions/planning
• Putting into practice (ie, quantify atrophy on 

an annual basis to help guide 
therapy/imaging treatment decisions)

This activity will 
improve my 
patient outcomes
N=1772

82% 12% 6% • More patient follow-up
• Drug choices 
• Evidence-based practice 
• Another parameter to monitor and from the 

beginning (ie, volume loss in early disease 
stages)

This activity was highly effective, with 83% indicating it will increase performance and 82% 
indicating it will improve patient outcomes through monitoring/screening and follow-up. 



Level 4: Impact of Activity

N=1772 participants were able to select all that apply

8%

17%

33%

42%

0% 20% 40% 60% 80%

Other

Validated practice/no change

Create/revise MRI protocols, prolicies, and/or
procedures

Change the management and/or treatment of my
patients by considering signs of CNS volume loss

when assessing disease status

Please identify how you will change your practice as a result of participating in these 
activities 

This activity was highly effective, with 83% indicating it will impact their practice. 



Level 4: Impact of Activity 
Comments 
Please identify how you will change your practice as a result of participating in this 

activity? 

Comments below from enduring:
• Treatment planning and to improve 

practitioner insight.
• Adding neuroprotective agents
• More focus on causes of cognitive impairment
• Helped with general understanding of 

neuroimaging of the brain ... including possible 
correlation/applicability to patients with TBI 
(traumatic brain injury), and subsequent 
psychopathology

• Improvement in practice
• Encourage management to revise their 

protocols.
• Advise patient
• I'm an Interventional Cardiologist  but have 

patients with MS, and therefore I'm interested 
in the disease and the state of understanding it

Comments below from live symposium: 
 Will be more aware of atrophy 
 More consistent assessment of brain atrophy 
 TRT choice 
 More focus on follow up 
 Less MRI with rad
 Recommend to implement the MAGNIMS
 Recommendations for MRI protocol 
 More data for patients in considering DMT efficacy
 Will implement standard protocols
 Will review w/our radio-neurologist MAGNIMS 2016
 Work/speak/discuss data with radiologists (4)
 Need for brain atrophy measures
 OCT, brain atrophy
 Discuss/question the options of DMT and brain 

atrophy issues 
 Use of the atrophy question 



Level 4: Impact of Changes on 
Patient Care

Number of patients with Multiple Sclerosis seen each month

35%

53%

9%
2% 1%

0 1-10 11-20 21-50 >50

Changes have the potential to impact 8,352 to more than 29,437 patients each month.
This assumes the above data is representative of all attendees (4124) who said they would 

change their practice as a result of participating in this activity (83%)



Barriers to Implement Change 

Please indicate any barriers you perceive in implementing these changes. 

N=1772 participants were able to select all that apply

3%

5%

7%

7%

6%

8%

10%

10%

14%

16%

14%

0% 10% 20%

Other: Neuroradiologist not using brain volume measures

Lack of consensus or professional guidelines

Lack of time to assess/counsel patients

Patient compliance issues

Cost

Reimbursement/insurance issues

Lack of administrative support

Lack of resources

Lack of opportunity (patients)

Lack of experience

No barriers

Clinicians indicate a lack of: experience, patients, resources, and administrative support (in addition to 
reimbursement and insurance issues) as significant barriers in their ability to use brain atrophy as a 

measurement of disease severity and/or progression and/or when updating MRI protocols and policies.  



Address Barriers

Will you attempt to address these barriers in order to implement changes in your competence, 
performance, and/or patients’ outcomes?  

14%

61%

25%

0% 20% 40% 60% 80%

No

N/A, No
barriers

Yes

25% of respondents indicated they would attempt to address barriers following the activity by 
communicating with radiologists, directly measuring brain atrophy when assessing their patients’ 

disease, or establishing standards for use and interpretation at their institution or practice. 

Comments 

Yes, How? No, Why Not? 
• Discuss with radiologist to normalize BVL measure (6) 
• Changes in scheduling protocol

• Excellent neuroradiologists already in place
• Unable to address insurance issues

• Meet with Administrative assistant (4) • Need more data 

• Consideration of BV loss scans: imaging consistency 
• Increase treatment opportunities

• Institutional protocols difficult to change
• High work load and no administrative support 

N=1772



Topics of Interest

What topic areas would you like to see in future activities? 

45%

28%

27%

0% 20% 40% 60% 80%

New developments in neuroimaging

Neural repair with current and emerging
therapies

Evidence-based prescribing practices

20% to almost 50% of participants either request more technical education or education focused on the latest 
research in neural repair in MS. A mix of the two topics would be well-received. 

N=1772, participants were able to select all that apply



What is one pearl you took away as a result of your participation?

 Spinal Cord atrophy + T2 lesions can be very predictive 
 Utility of atrophy measures
 Loss of brain water can occur with treatment causing pseudoatrophy
 More frequent or targeted MRI surveillance
 Close evaluation for thalamic atrophy
 Higher progression in patients with more brain volume to start with 
 Volume matters; consider including volume loss as part of MS reports
 Need more quant. standards re: volume measurements
 The importance of standardized MRI reporting using the MS template
 It is very interesting to learn about new advances in the investigation and management of patients 

with MS, reassuring that there are people who are working very hard to learn more about this 
disabling disease 

 Phenytoin, biotin use 
 Role of immunomodulation in treatment of neurodeg disease
 AQUINIMOD looks promising; Although it didn't prevent relapse, it decreased disability as shown in 

the BRAVO study.
 The usefulness of neurological imaging in monitoring
 Brain atrophy measurements have clinical implications
 The significance of the corpus callosum size in the  evaluation of volume loss in the brain.

Key Takeaways



General Comments

 Excellent review and update.  Thank you!  
 Liked scientific content; thanks for providing the slides
 Need more symposiums like this
 Great discussion
 Excellent presentations/best presenters!  Discussion with Dr. Coyle on my patient with 

unusual presentation of CNS demyelination – greatly appreciated
 Liked the audience participation 
 Cognition not explained enough
 Very knowledgeable faculty members; very interesting topics. Thank you! 

Comments 



 For questions, please contact:
Rich Keenan 
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: rkeenan@achlcme.org
P: 773-714-0705 ext. 215

mailto:rkeenan@achlcme.org
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