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¸ This webinar is intended for informational purposes only, and 
should not be interpreted as specific medical advice. A 
qualified healthcare provider should be consulted before 
making decisions about therapies and/or health conditions.  

¸ While some complementary and alternative techniques have 
been studied scientifically, high quality data regarding safety, 
effectiveness, and mechanism of action are limited or 
controversial for most therapies. 

¸ Whenever possible, it is recommended that practitioners be 
licensed by recognized professional organizations that adhere 
to clearly published standards. In addition, before starting a 
new technique or engaging a practitioner, it is recommended 
that patients speak with their primary healthcare providers.  

¸ Potential benefits, risks (including financial costs), and 
alternatives should be carefully considered. The following 
webinar is designed to provide historical background and an 
overview of clinically oriented research, and neither 
advocates for or against the use of a particular therapy. 
 



× Progressive, neurodegenerative disease affecting the 
central nervous system (CNS), which includes the 
brain and spinal cord  

 

× Autoimmune disease 

×Involves inflammation of nerves  

Demyelination of 
nerve fibers 

Scarring & 
hardening  

Slowing of 
nerve 

impulses 



Primary 
progressive :  

symptom severity 
increases steadily 
without periods of 

remission 

Relapsing -
remitting : alternate 
between periods of 

symptom relief 
(remissions) & 
exacerbation 

(relapses) 

Secondary-
progressive : 

initially mimics 
relapsing-remitting, 

then transforms 
into progressive, 

lacking remissions 

Relapsing -
progressive:  

gradual symptom 
worsening with 

relapsing-remitting 
features 

superimposed 



 
×Muscle weakness in 
extremities 
×Numbness or tingling  
×Spontaneous 
contractions and 
tightening of muscles 
× Discoordination/ 
unsteady gait 
×Tremor 
×Bladder and bowel 
dysfunction  
×Sexual dysfunction 

 
×Blurred vision  
×Double vision  
×Involuntary eye 
movements 
×Partial or complete 
loss of vision 
×Pain with eye 
movements 

 
×Behavioral changes 
×Cognitive 
dysfunction (i.e., 
memory impairment, 
difficulty 
concentrating) 
×Fatigue 
×Electrical sensations 
with certain head 
movements 



Biologic 
factors 

External 
triggers 

MS 

 



× Caucasian 

× Living in countries with temperate climates  

× Family history  

× Female sex  ˏ  
× Age   (20-40 year-olds most commonly affected) 

× Certain infections (i.e., Epstein-Barr) 

× Other autoimmune diseases 

×Thyroid disorders  

×Diabetes mellitus type 1 

× Inflammatory bowel disease (IBD)  



× No definitive tests exist!  

× Obtain history and physical exam  

× Blood tests for differential diagnosis  

×Rule out infections and inflammatory diseases 

× Lumbar puncture (spinal tap)  

ÁSample of cerebrospinal fluid is removed to check for 
abnormal levels of white blood cells and proteins  

 

È  Magnetic resonance imaging (MRI)  can detect 
lesions indicating loss of myelin  

ÁVery sensitive, but not specific, method 



× Corticosteroids   

   (methylprednisolone, dexamethasone) 
×Used chronically to slow disease progression 

×Used acutely to shorten the duration and mitigate 
symptoms of relapse  

× Adverse effects: 
× Increases in blood pressure, blood sugar, cholesterol 

× Increased infection risk 

×Weight gain  

×Low potassium levels in blood  

×Behavioral changes (mood swings, aggression) 

×Edema/fluid retention  



Disease Modifying Agents: First line  

× Interferons  (Avonex®, Rebif®, Betaseron®) 

× Reduce relapse rates by ~30% 

× Adverse effects: 

× Flu-like symptoms (muscle aches, fever, malaise) 

× Increase in liver enzymes 

× Increased infection risk 

× Injection-site reactions (redness, swelling, pain) 

× Depression 



Disease Modifying Agents: First line  

× Glatiramer acetate (Copaxone®) subcutaneous 

× Reduces relapse rates by ~30% 

× Adverse effects: 

× Immediate post-injection reaction (flushing, chest 
tightness, palpitations)  

× Increased infection risk 

× Injection site reactions (lipoatrophy)  

 



Disease Modifying Agents: Second Line 
× All medications given via intravenous (IV) infusion  

× Natalizumab (Tysabri®) 

× 68% reduction in annual relapse rate 

×Unique risk: Progressive multifocal 
leukoencephalopathy (PML), a rare, opportunistic 
brain infection  

× Metoxantrone (Novantrone®)  

× Cyclophosphamide (Cytoxan®)  

× Rituximab (Rituxan®)  

× Immune globulin G (Gammagard®)  



× Symptomatic Treatments 
× Fatigue 

×Stimulants (e.g., methylphenidate (Ritalin®)  

× Bladder dysfunction  

×Anticholinergics (e.g., oxybutynin (Ditropan®)  

× Cognitive dysfunction  

×Cholinesterase inhibitors (e.g., donepezil (Aricept®)  

× Depression 

×Antidepressants (e.g., serotonin reuptake inhibitors, 
such as fluoxetine (Prozac®) 

 



× Symptomatic Treatments 
× Spasticity 

×Anticholinergics (e.g., baclofen (Lioresal®) 

× Pain 

×Antiepileptics (e.g., pregabalin (Lyrica®)  

×Tricyclic antidepressants (e.g., amitriptyline 
(Elavil®)  

× Sexual dysfunction 

×Phosphodiesterase (PDE-5) inhibitors (e.g., sildenafil 
(Viagra®) 

 



× TD is a 34 year old male with recently 
diagnosed relapsing-remitting MS with 
comorbid depression and a strong aversion to 
needles. He is very health conscious, adhering 
to a strict vegan diet and is concerned about 
weight gain.  

× Family history : father with type 2 diabetes, 
grandmother with schizophrenia  

× Medications: 
×Diphenhydramine (Benadryl® ) daily during allergy 

season 

× Ibuprofen (Motrin ®) as needed for headaches 


