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Demyelinating diseases
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Multiple Sclerosis (MS)

" Epidemiology/Demographics
" Pathophysiology

® Clinical course

= Symptoms

" Diagnosis

" Treatment options

" care




Multiple Sclerosis

Gliosis (scarring) . Demyelinization s ;s ol i ley aasin ®

A oSy Sl 5 S 51 MS Siluls & 55 o xS ™

J,w‘ﬂ).sfmojfl:»\'/b )OJ‘JJ‘}J‘;%M‘J&&JATJ@ ‘ﬂa"" J}u\>- MS u
early to middle s 8 e Slsb Cde o pols oy slimal 4 (L
0 313 4SS5y e ol 2 mls el uas 0 &, @dUlthoOd

LS e, S Al Y

9.7 billion;l z: USA ;5 JLS ;5 MS (eslasl jL s @




S b s Yl & Cl Dpmlpl Gidss) 5 (Sl ites b dalpl ®
w5l .3 5% o TNQQET ol dnene S35 a3 51 48 Sljme 3  Jaoes 4grl 5o

Solew &K Sl 5 035 0SLS MS Sl jallss (oo olgdl SV L

e el INCapacitating 5 ois sl g S ool b benign
]
MJL&)”K)J‘)QJJJM&W}L@J\?}‘M“J&“ MS upj‘}& =

Syl Slesl gl 5 ke S5 sy 0o s J6 @djustment



S8 5k

e (59, @.5&\»9)5& JYVCIRFLY 6)&“‘ S0 L5>|9.S Q] C;)Lliolj Cde ®
il b spaS b Jise le plaque el gos LB
o) 2 el jadis LB el bl aew cole I Sxlp a5 asie
-several Cm ol goie Ll plo ol pa 6,0 osle o LSO

cavitation




b oDle o g (plaque burden) L ple g slasws oy abal,

extensive L o8 plpls cans &8s e  Symptom
» Lok asls mild symptom ¢l (e plaque burden
Soselel ol s s Severely Disabled ol bl 5, o oSe

REITRVE DRI



S35 sk

OT 550 Oljen ol Yo as LIl g5 ,8 w Jaw 520 .ol ysb @OlESCENCE 1 )3
u:ﬁ\f@,xqu;\Wp,,@‘ypg&\j&u%_ﬁsu ¥s .. b teens
b S Y 53 MS gy, .l 55 i oltie 01,055 0T 3,8 G il o5
el ok ST Jg 556 Jlaws SHjA ans

el VO S5 4 sl .l (e BT Sl oy o ¥ s 4iLe
\~~,>a>)¢w\r5t,,z<pT,L@;T)w\gomﬁwwﬁsgbuﬁ
(12

L, MS Cx&): gl Caliden 098 (slasls g gt



Demographic Factors

" Age
= Onset: 15 to 50 years of age
= Peak onset: between 20 and 30 years of age
= Onset rare before age 10 or after age 60

" Gender

= More common in females
- 3:1 female versus male

" Race
= Incidence higher in Caucasians

Sources: http://www.msfacts.org/info/info_faqg.html, http://www.ninds.nih.gov/disorders/multiple_sclerosis/detail_multiple_sclerosis.htm#54263215 and
http://www.nationalmssociety.org/Sourcebook-Epidemiology.asp. Accessed May 17, 2006. 10
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Signs and Symptoms

" Depend on clinical course and disease progression
" Vary based on lesion location
" Exacerbated by heat and stress

" Secondary complications due to underlying
neurological dysfunction

20



Signs and Symptoms of MS
by Lesion Location

" Optic nerve
= Monocular visual loss
= Scotoma

" Spinal cord
= Limb weakness
= Spasticity and
hyper-reflexia

= Urinary urgency and
incontinence

21



Signs and Symptoms of MS
by Lesion Location

" Brainstem
= Diplopia (double vision)

Pain (acute versus chronic)
- Trigeminal neuralgia,

- Aching back pain, burning
sensation, leg spasms

= Numbness of face and
tongue

= Vertigo (sensation of moving
around in space)

= Nystagmus (involuntary eye
movements)



Signs and Symptoms of MS
by Lesion Location

= Cerebrum

= |[mpairment of
concentration or memory

= Hemiparesis (unilateral
paralysis)

= Hemisensory loss
= Visual field defect

" Cerebellum
= |ncoordination of limbs
= Ataxic gate

23



Signs and Symptoms of MS

= Severe fatigue
= Experienced by 75% to 95% of MS sufferers

" Depression
= Etiology can be a:
- Symptom
- Secondary complication
- Side effect of medications

24
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What 1s an Exacerbation?

" Neurological attacks or aggravation of symptoms
" Indicative of a new immune attack on myelin
® Should last at least 24 hours

" Untreated attacks, can last from weeks to months
(resulting in slow recovery/residual effects)

" Precipitating factors can be identified

32



Precipitating Factors
for Exacerbations

" Fever (most common), infections — especially
urinary tract infections — without fever

" Heat sensitivity
" Emotional stress
" Physical exertion
" Fatigue

33



Diagnosis

" Clinical findings
= History
= Neurologic exam
= Clinical picture
" Laboratory evaluations

= Magnetic resonance
imaging (MRI)

= Evoked potentials

= Cerebrospinal fluid
(CSF) analysis
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Diagnosis

" Lesions disseminated in time and space

= Time: More than one attack separated by
at least one or two months

= Space: CNS involvement of more than
one area

" Exclusion of other possible causes

35



Clinical Course:
Relapsing-Remitting (RRMS)

" Most common type of MS
= Signs and symptoms evolve over several days

" Spontaneous improvement or in response to
corticosteroids

® Full recovery or some residual deficit upon
recovery

Q00 ° e
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Clinical Course:
Secondary Progressive (SPMS)

" Initially begins as relapsing-remitting MS

" Progressive deterioration with or without relapses

Il
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Clinical Course:
Primary-Progressive (PPMS)

" Progressive deterioration without relapses
and remissions

" Occasional plateaus and temporary
minor improvements

" Tends to occur in older people

-
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Clinical Course:

Progressive-Relapsing (PRMYS)

" Rare

" Progressive course from the onset
" Acute relapses that may or may not result in

complete recovery

.

=
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Progressive relapsing
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Figure 3.4.1 Patterns of progression of multiple sclerosis
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Progression

" Relapsing-remitting to secondary progressive
= 30% to 40% within six years to 10 years of onset
= 58% within 11 years to 15 years
= 90% after 25 years
" Disability progression
= 8 years to moderate disability
= 15 years to severe disability
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Factors Affecting Prognosis

= Favorable
= Low attack rate

= Long interval to second
attack

= Complete recovery from
first attack

= Younger age at onset
= Female sex

= Low disability at 2 and 5
years

= Unfavorable

High attack rate

Short interval to second
attack

Lack of recovery from
first attack

Older age at onset

Early cerebellar
involvement

Insidious motor onset

Early development of
mild disability

46
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" Early onset ( X > )
" Visual or sensory symptom alone at presentation
= A relapsing- remitting course

" Minimal neurologic impairment 5 years after onset
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Poor prognosis

®" Truncal ataxia
= Severe action tremor

" Primary progressive course

48



Treatment Goals

" Reduce (control) relapses
" Delay disease progression
" Delay disability

= Alleviate symptoms

" arrest dx process ( dx modifying Rx)

" symptomatic Rx

] Alws 93
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Early Treatment

The National MS Society recommends:

“Initiation of therapy with an immunomodulator is
advised as soon as possible following a definite
diagnosis of MS with a relapsing course, and may be
considered for selected patients with a first attack

who are at high risk for MS.”

Source: Recommendation of the Executive Committee of the Medical Advisory Board of the Nat'l MS Society
www.nationalmssociety.org/Sourcebook-Early.asp. Accessed May 17, 2006.
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Current Therapies:
Immunosuppressants and Immunomodulators

= Corticosteroids

" Interferons .
= Betaseron® (interferon -1b)
= Avonex® (interferon -1a)
= Rebif® (interferon B-1a)
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Current Therapies: (cont.)
Immunosuppressants and Immunomodulators

" Immunosuppressants and immunomodulators:
cornerstone of therapy (cont.)

= Copaxone® (glatiramer acetate)
= Novantrone® (mitoxantrone)

= Symptomatic management

52



Corticosteroids

" Symptomatic management
" Used In moderate-to-severe exacerbations

" IV methylprednisolone 500 mg/day for five days
followed by oral prednisone (optional)

" Hasten clinical recovery
" Delay recurrence of neurologic events
" Does not alter the course of MS
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Immunosuppressants

= Show only slight evidence of benefit in MS
" Used only for progressive MS
" Associated with serious side effects

= Thiopurines (Imuran)

= Methotrexate

= Alkylating agents (Cytoxan)

= Cyclosporine

This page contains prescription brand drugs that are registered or trademarks of pharmaceutical manufacturers that are not affiliated with Caremark.
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Structural components

Disease-centered
Care
Human-centered
Care

Context \ ’ \ ’ Context

MS Care Continuity

Figure 1. The continuity and structural components of caring: the experience of Iranian patients with multiple sclerosis (MS).
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Symptomatic Treatments

Problem
Spasticity

Symptoms

Painful spasms in the
lower and upper limbs

Management

Remove irritating factors
Physical therapy,
baclofen, diazepam,
dantrolene

Paroxysmal phenomena

Trigeminal neuralgia,
pain, tonic seizures

carbamazepine,
Neurontin, phenytoin

Fatigue Feeling tired (morning or Energy conservation,
early afternoon) amantidine
Depression Common, occurs in high Anti-depressants

percentage of patients

Sexual dysfunction

Inability to produce/
sustain an erection

Behavioral therapy
Viagra

Urinary dysfunction

Urgency, frequency and
retention

Detrol, Ditropan, Botox

Note, some of the drugs listed are shown for off-label use.
This page contains prescription brand drugs that are registered or registered trademarks of pharmaceutical manufacturers that are not affiliated with Caremark.
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CONCLUSIONS AND RECOMMENDATIONS

MS is the most prevalent inflammatory demyelinating disease of the central nervous
system in young adults.

n The cause is (as yet) unknown.
“ Initially, MS most often runs a relapsing/remitting course, later becoming progressive.

- Depending on the site and extent of the lesions, a variety of symptoms may occur, often
in parallel.

B Many of the symptoms may be treated effectively with drugs and rehabilitation measures.

Immunomodulating therapies may reduce relapse frequency and progression of MRI
abnormalities.

“ Rehabilitation is most important and aims at leading individuals to adapt their lifestyle.

Burden and costs, including the costs of treatment, are considerable for the persons
affected, their relatives and society.
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Conclusion

= Early treatment may delay disability and enhance
recovery from relapses

" Treatment must be a cooperative effort between
multidisciplinary team of healthcare providers

" Medications are not a cure for MS
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Challenges

" Challenges for the person with MS
Physical difficulties

Financial concerns

Social issues

Emotional issues
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