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Program Overview 

The complexity and heterogeneity of multiple sclerosis (MS) 

pathogenesis renders its clinical course and response to therapy highly 

variable, particularly among special populations. This includes patients 

considering pregnancy or minority patients. This necessitates optimal 

strategies to personalize therapy and monitor disease activity and 

progression in special populations. 

 

This educational activity will review cutting-edge research on the 

unique considerations for prognosis, monitoring, and treatment 

response in special populations of MS patients. Focused attention will 

be given to translating research into optimized therapeutic strategies 

tailored to patient-specific characteristics with the goal of slowing 

disease progression. A compelling case study will be presented to 

illustrate clinically relevant challenges in disease management. 



Target Audience 

MS specialists, neurologists, internists, hospitalists, and nurses in  

MS center and hospital settings 

Learning Objectives 

Upon completion of this activity, learners will be better able to: 

DESCRIBE the heterogeneity of the clinical and neuropathological 

characteristics of MS and evidence-based strategies to monitor 

disease progression and treatment failure 

EVALUATE best practices in the use of disease-modifying 

therapies in special populations with MS 



Physician Accreditation Statement 

This activity has been planned and implemented in accordance 

with the accreditation requirements and policies of the 

Accreditation Council for Continuing Medical Education (ACCME) 

through the joint providership of Global Education Group (Global) 

and Spire Learning. Global is accredited by the ACCME to 

provide continuing medical education for physicians. 

Physician Credit Designation 

Global Education Group designates this activity for a maximum of 

.25 AMA PRA Category 1 Credits™. Physicians should claim only 

the credit commensurate with the extent of their participation in 

the activity.  



Nursing Continuing Education 

Global Education Group is accredited as a provider of continuing 

nursing education by the American Nurses Credentialing  

Center’s COA. 
 

This educational activity for .25 contact hours is provided by  

Global Education Group. Nurses should claim only the credit 

commensurate with the extent of their participation in the activity.  

Instructions on How to Receive Credit 

There is no fee to participate in this activity. In order to receive credit, 

participants must review the materials on accreditation information, 

target audience, learning objectives, and disclosure information. 

Participants must complete the entire activity. Participants must also 

score at least a 75% on the post-test and submit it, along with the credit 

application and evaluation form, to the Spire representative/address/fax 

number indicated. Statements of credit will be mailed within 4 to 6 

weeks following the program. 

 

For information about the accreditation of this program, please contact 

Global at 303-395-1782 or inquire@globaleducationgroup.com 



Disclaimer 

Participants have an implied responsibility to use the newly acquired 

information to enhance patient outcomes and their own professional 

development. The information presented in this activity is not meant to 

serve as a guideline for patient management. Any procedures, 

medications, or other courses of diagnosis or treatment discussed in 

this activity should not be used by clinicians without evaluation of 

patient conditions and possible contraindications on dangers in use, 

review of any applicable manufacturer’s product information, and 

comparison with recommendations of other authorities.  

Off-Label Statement 

This educational activity may contain discussion of published and/or 

investigational uses of agents that are not indicated by the FDA.  

Global Education Group (Global) and Spire Learning do not 

recommend the use of any agent outside of the labeled indications. 

 

The opinions expressed in the educational activity are those of the 

faculty and do not necessarily represent the views of any organization 

associated with this activity. Please refer to the official prescribing 

information for each product for discussion of approved indications, 

contraindications, and warnings. 
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Levels of evidence are provided for any patient care recommendations 

made during this presentation.  

Level A (randomized controlled trial/meta-analysis): High-quality, 

randomized controlled trial (RCT) that considers all important outcomes.  

High-quality meta-analysis (quantitative systematic review) using 

comprehensive search strategies  

Level B (other evidence): A well-designed, nonrandomized clinical trial.  

A nonquantitative systematic review with appropriate search strategies and 

well-substantiated conclusions. Includes lower-quality RCTs, clinical cohort 

studies and case-controlled studies with nonbiased selection of study 

participants and consistent findings. Other evidence, such as high-quality, 

historical, uncontrolled studies, or well-designed epidemiologic studies with 

compelling findings, is also included  

Level C (consensus/expert opinion): Consensus viewpoint or expert opinion  

Each rating is applied to a single reference in the presentation, not the 

entire body of evidence on the topic. 
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Multiple Sclerosis Overview 

 Immune-mediated disease of the central nervous 

system that is associated with inflammation, 

demyelination, axonal loss, and neurodegeneration 

 Primary etiology unknown, but likely multifactorial  

 Risk factors: low vitamin D, smoking, 

overweight/obesity, environmental exposures, etc 

Calabresi PA, Newsome SD. Multiple sclerosis. In: Weiner WJ et al. Neurology for the Non-Neurologist. 6th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 

2010:192-221; Ascherio A. Expert Rev Neurother. 2013;13:3-9. 

Epidemiology  

 Newly diagnosed: ~200 people per week  

 Most common cause of nontraumatic disability in  

18- to 60-year-old population  

 Female predominance with peak incidence between  

20 and 40 years old 

 Incidence may be highest among African American women 

 58% of neurologists treat 2 or more pregnant patients per year 

Calabresi PA, Newsome SD. Multiple sclerosis. In: Weiner WJ et al. Neurology for the Non-Neurologist. 6th ed. Philadelphia, PA:  Lippincott Williams & Wilkins; 

2010:192-221; Ascherio A. Expert Rev Neurother. 2013;13:3-9; Williams VF, et al. MSMR. 2017 Aug;24:2-11; Langer-Gould A, et al. Neurology.  

2013;80:1734-1739; Coyle PK, et al. Mult Scler. 2004;10:582-588; Whetten-Goldstein K, et al. Mult Scler. 1998;4:419-425.  



Diagnosis of MS 

 Based on clinical history, neurologic exam, MRI, 

paraclinical tests, and exclusion of other  

possible causes 

 Can diagnose MS after a single attack with 2010 

McDonald criteria and 2017 criteria will expand this 

 

Polman CH, et al. Ann Neurol. 2011;69:292-302. 

Clinical Courses of MS: 

Classification 

 What is the pattern of disease?  

 Once patients are diagnosed with MS, defining their 

MS subtype is critical  

 

 Why define the clinical course?  

 It may help to: 

 Guide treatment choices 

 Guide communication between the clinician and patient 

and help to set more appropriate and realistic 

expectations 

 

Lublin FD, et al. Neurology. 2014;83:278-286.  



Lublin FD, et al. Neurology. 2014;83:278-286.  

MS Disease Subtypes 

Relapsing-

remitting MS  

(80%–85%) 

Not active 

Active 

Not active 

Active 

Active = Inflammatory activity measured by clinical relapses and/or MRI activity. 

Progression = Measured by clinical evaluation. 

Clinically isolated 

syndrome (CIS)  

Primary 

progressive MS 

(10%–15%) 

Secondary 

progressive MS  

Progressive 

disease 

Active and with 

progression 

Active but without 

progression 

Not active but 

with progression 

Not active and 

without 

progression 

(stable disease) 

Radiologically isolated syndrome not included 

Initial Presentation  

Case Study – Beth 
 An otherwise healthy 28-year-old African American female school 

teacher presents with a complaint of progressive double vision and 

unsteady gait over 1 week  

 Upon further questioning, she had an episode of left lower extremity 

weakness earlier this year while training for a 5K run 

 Past medical, surgical, and family histories are unremarkable 

 Social history only remarkable for occasional alcohol on weekends. 

Not a smoker  

 Physical examination, including detailed neurologic examination, is 

significant for left internuclear ophthalmoparesis, ataxia of the left 

upper extremity, spastic weakness of the left lower extremity, and 

diminished vibratory perception in both feet 



Initial Presentation – Beth 

  MRI of the brain and spine reveals an enhancing lesion in left pons,  

non-enhancing right pontine lesion, with additional non-enhancing lesions 

in corpus callosum, and in cervical and thoracic spinal cord 

 Lumbar puncture revealed 5 unique oligoclonal bands and is  

otherwise normal 

 Serologic studies reveal no other etiologies for her symptoms 

 

Pontine lesions Dawson’s Fingers 
Cervical spine 

lesions 
Images courtesy of Dr. Scott Newsome, DO 

Typical MRI Features in MS 

 Periventricular Corpus callosum 

and juxtacortical 
Spine lesions 

Infratentorial 

Images courtesy of Dr. Scott Newsome, DO 



Follow-up Case Study – Beth 

 She was diagnosed with relapsing-remitting MS and treated with 

pulse steroids for her acute relapse   

 

 Following steroids, her double vision resolved but she still had gait 

ataxia and spasticity 

Factors Associated With  

More Aggressive MS 
Clinical factors 

 Male gender 

 Older age at onset 

 African American* 

 Motor involvement  

 Cerebellar involvement 

 Sphincter involvement 

 Frequent relapses 

 Poor recovery from relapses 

 Multifocal involvement  

at onset  

Paraclinical factors 

 MRI high lesion burden at 

presentation 

 Two gadolinium-

enhancing/new T2 lesions 

or more than two T1 

hypointense lesions* 

 Two spinal cord lesions* 

 Brain atrophy* 

 Low vitamin D 

*Freedman M ,et al. Can J Neurol Sci. 2013;40:307-323. 



Demographic Characteristics Inform Relapse Frequency 

 N=330 patients; seen within the first year of disease onset to determine 

predictors of having a second MS relapse within the first year of onset 

      => younger age and non-white race strong predictors  

 These results are relevant since African Americans appear to be at higher risk 

of long-term disability over time, and some studies suggest an earlier age at 

diagnosis is associated with an earlier age of disability 

Mowry EM, Pesic M, Grimes B, et al. J Neurol. 2009;256:1061. https://doi.org/10.1007/s00415-009-5063-0; Mowry EM, et al. Continuum (Minneap Minn). 

2010;16:181-192; Ventura RE. Mult Scler. 2017;23(11):1554-1557. 

Relapse-free survival curves by age (a), race (b) 

A B 

PPMS, primary progressive multiple sclerosis; EDSS, Expanded Disability Status Scale; MTR, magnetization transfer ratio 

Clinical Markers 

• Greater pyramidal dysfunction in early disease 

• More cerebellar symptoms 

• Higher likelihood of transverse myelitis 

• More with PPMS 

• Higher EDSS at diagnosis 

• Higher median MS Severity Score 

• Higher risk of cane dependency/shorter time to cane 

Imaging Markers 

• Overall lesion burden and lesion volume is 

greater in AA compared to similar non AA cohort  

• Greater tissue damage as measured by MTR 

•  Accelerated retinal damage and vision loss in 

AA compared to Caucasians  

African Americans (AA) 

with MS have more 

disease activity than 

Caucasians  

DMT outcomes • Poorer response to interferon agents 

– Increased annualized relapse rate 

– Fewer exacerbation free 

• Better disease control on natalizumab 

– Fewer relapses and less brain lesions 

Kaufman MD, et al. Am J Phys Med Rehabil. 2003;83;582-590; Minden SL, et al. Neurology. 2008;70:1141-1149; Cree B, et al. Neurology. 2004;63:2039-2045; 

Naismith R, et al. Mult Scler. 2006;12:775-781; Marrie RA, et al. Neurology. 2006;66:1235-1240; Weinstock-Guttman B, et al. Neurology. 2010;74:538-544; 

Howard J, et al. PLoS One. 2012;7:e43061; Cree B, et al. Arch Neurol. 2005;62:1681-1683.(B); Cree B, et al. Arch Neurol. 2011;68:464-468.(B); Smith B, et al. 

Oregon Health & Science University; Aug 2010. Drug Class Reviews.(B); Kister I, et al. Neurology. 2010;75:217-223; Kimbrough DJ, et al. Ann Neurol.  

2015;77:228-236. 

https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0
https://doi.org/10.1007/s00415-009-5063-0


Follow-up Case Study – Beth 

 
 She was started on an MS disease-modifying therapy (DMT) which 

she tolerated and had strict compliance to  

 Unfortunately, 8 months out from starting her DMT she 

experienced another relapse consisting of progressive right sided 

weakness and urinary urgency    
=> What could be considered suboptimal treatment response:  

 Clinical evidence of disease activity 

o ≥2 relapses within 1 year 

o One significant relapse in the past year 

 Concerning levels of MRI activity 

o Significant MRI changes at 1 year in the absence of clinical symptoms 

o Continued MRI activity on serial MRIs 

 Following another round of steroids and physical therapy, she was 

interested in stopping therapy to pursue pregnancy 

Coyle P, et al. Mult Scler. 2009;15:S26-S36; Freedman M, et al. Can J Neurol Sci. 2013;40:307-323. 

Pregnancy in MS 

  Pregnancy is a relatively protected time for people with 

MS (2nd and 3rd trimester) 

 Majority of DMTs need to have wash out before  

pursuing pregnancy  

 Gonadotropin-releasing hormone (GnRH) agonists may 

provoke relapses (activate immune system) while GnRH 

antagonists or recombinant gonadotropins do not affect 

MS relapse rates 

 Postpartum MS disease activity correlates with  

pre-pregnancy disease activity 

 Breastfeeding data mixed 

McCombe PA, et al. Mult Scler. 2013;19:392-402; Finkelsztejn A, et al. BJOG. 2011;118(7):790-797; Michel L, et al. J Neurol Neurosurg Psychiatry.  

2012;83:796-802; Amato M, et al. Neurol Sci. 2017.(B)  



Summary 

 MS is a common, chronic demyelinating disease of the 

central nervous system that usually presents in prime of life 

 The ability to diagnose and treat MS has improved greatly 

over the past 20 years 

 An aggressive or highly active course can occur at onset or 

arise later in disease course  

 It is important to recognize clinical and paraclinical features 

of a highly active course since a more aggressive treatment 

approach may be warranted 

 Identifying optimal therapeutic strategies relative to patient-

specific characteristics and desires is key 


