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About
Multiple

Sclerosis
(MS)

Multiple sclerosis (MS) is a chronic disease that affects the central nervous system, which
includes the brain and spinal cord that are made of neurons (nerve cells and axons).

Neurons (nerve cells) transmit and communicate information to other nerve cells. Successful
communication between the nerve cells requires intact myelin. Myelin is a protective substance
that is wrapped around the nerve fibers. Typically the neurological sighs and symptoms occur

when there has been myelin damage.

Facts and Figures

More than 2 million The risk of getting
people around the MS is about 1in 1,000 for
world have MS. the general population.
MS is about three Most people are

times more common diagnosed between

in women than men. the ages of 18-45.

However, ANYONE can
develop MS.

The risk of getting MS is
about 20 to 40 per 1,000 if a
close family member has MS.

MS is more common in
Caucasians and Northern
Europeans.



MULTIPLE SCLEROSIS
A QUICK GUIDE TO UNDERSTANDING THE DISEASE

How Does Multiple
Sclerosis Spread?

Multiple Sclerosis is an “autoimmune disease,” which means that it is an “immune response
against self.” The immune system in Multiple Sclerosis attacks the protective myelin sheath that
covers the axons. These immune attacks damage the myelin sheath, resulting in the formation
of patches of scarred tissue or plaques that lead to sclerosis. These plaques form in areas of
inflammation or myelin damage leading to the hardening of the tissue or sclerosis. In fact,
Multiple Sclerosis also means “many lesions or plaques.”
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Common Symptoms
of MS

MS affects everyone differently. Because MS can affect different functions of the brain,
people experience a wide range of symptoms. But there are common symptoms of MS,
and they include:

» Fatigue « Difficulty walking

* Numbness, tingling « Difficulty with attention and memory
or painful sensations « Spasticity

» Balance problems « Depression

* Tremors « Bladder and bowel problems

¢ Dizziness and vertigo « Sexual problems

Chronic pain

Not everyone displays the same symptoms. Some people have many symptoms, whereas
others have few. Some people have mild symptoms, whereas for others they can be more
severe. For some, symptoms come and go, whereas for others they might linger. Symptoms
may appear in any combination, be mild, moderate, or severe.

The important thing to remember is that there are effective treatments for any of these
symptoms. When people experience neurological symptoms, they should discuss it with
their doctors.
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Do We Know
What Causes MS?

As far as we know, it doesn't result from a single cause; but there are other factors that increase
the risk of developing the disease.

Family studies have shown that parents, brothers, sisters, and children of people with MS are
more likely to have MS. This family association tells us that genetic make-up leads some people
to be more susceptible to MS than others, but it is not as simple as a single gene causing

the disease.

Certain environmental factors also seem to be involved. One is a common virus called the
Epstein-Barr virus or EBV. It is important to remember that most people who get an EBV
infection remain healthy.

Smoking may also be a risk factor for MS. A recent study showed that people who had smoked
had about a 50% greater risk of developing MS than those who had never smoked. Earlier studies
similarly show that the more people smoke, the greater their risk of developing the

disease becomes.

Where people live in the world also has a strong influence on how likely they are to get MS.
Generally speaking, the farther away you are from the equator (increasing latitude), the greater
your risk of developing the disease. Recently, low vitamin D levels have been linked to
developing MS, which might help explain this geographical effect.



How is MS Diagnosed?

There is no single test that can determine whether or not a person has MS. Diagnosis of MS is
often a process of eliminating other possibilities first. A neurologist will make a diagnosis based
on the symptoms as well as the results of a number of tests such as:

» A neurological examination is a physical
examination that consists of an eye
examination, a check of muscle strength,
coordination and balance, an examination
of body surface sensation, and tests of
vibratory sense and reflexes.

* A magnetic resonance imaging (MRI) scan
is a diagnostic tool that currently offers the
most sensitive noninvasive way of imaging

the brain and spinal cord. It detects
plaques or scarring possibly caused by
MS. An abnormal MRI does not necessarily
mean MS. There are other diseases that
cause lesions in the brain that look like
those caused by MS. On the other hand, a
normal MRI does not absolutely rule out

MS. About 5% of people who are confirmed

to have MS on the basis of other criteria,

do not show any lesions in the brain on an

MRI scan. These people may have lesions

in the spinal cord or may have lesions that

cannot be detected by MRI.

Evoked potential (EP) tests use small
electrodes taped to the scalp to measure
reactions to different kinds of stimulation,
such as flashing lights, moving patterns,
and clicking noises. If there is a delay in the
reaction time, there may be scarring along
the nerve pathways, which may have been
caused by MS.

A lumbar puncture-also called spinal
tap—is performed to take a sample of the
fluid that surrounds the brain and spinal
cord to test for levels of certain immune
system proteins and for the presence of

a staining pattern of antibodies called
oligoclonal bands. These markers support
an MS diagnosis.

Blood tests can rule out diseases with
similar neurological symptoms such as
Lyme disease, a group of diseases known
as "collagen-vascular diseases,” certain
rare hereditary disorders, and AIDS.

Being diagnosed as early as possible is very important. Studies show that early diagnosis
and treatment at the first sign of MS can help keep the symptoms of MS at bay, slow down
disability progression, and reduce the rate of relapses.
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What are the different types of MS?

MS is classified based on clinical course into the types listed below; but the MS type might
change over time.

Clinically Isolated Syndrome (CIS)
» CIS is a first clinical episode caused by damage to the myelin and lasts for at least 24 hours.

* People with CIS cannot be diagnosed as having MS, since they cannot meet enough
of the criteria.

* People with CIS may or may not go on to develop MS.
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Relapsing-Remitting MS (RRMS)

Approximately 85% of people with MS are
initially diagnosed with RRMS.

Characterized by clearly defined attacks of
worsening neurologic function (relapses),
followed by partial or complete recovery
periods (remissions), during which no disease
progression occurs.

Primary-Progressive MS (PPMS)

* Approximately 10% of people with MS
are diagnosed with PPMS.

¢ Characterized by slowly worsening
neurologic function from the beginning
with no distinct relapses or remissions.

Secondary-Progressive MS (SPMS)

Before MS medications became available,
approximately 50% of people with RRMS
developed SPMS within 10 years.

Following an initial period of RRMS, many
people develop a secondary progressive
disease course in which the disease worsens
more steadily, with or without occasional
flare-ups or minor recoveries.

Progressive-Relapsing MS (PRMS)

« Approximately 5% of people with MS are
diagnosed with PRMS.

« Characterized by steadily worsening disease
activity without remissions, and occasional
but clear attacks of impaired
neurologic function.
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What is a relapse?

MS is characterized by repeated bouts of nervous system symptoms that reflect inflammation
within the CNS. These bouts are typically called attacks, flare-ups, or relapses. During a relapse, the
patient will have a temporary worsening or recurrence of existing symptoms and/or appearance
of new symptoms. The symptoms of relapses vary from person to person. Common symptoms
of relapses include: problem with walking, numbness, vision problems, and imbalance. Relapses
occur with relapsing-remitting, progressive-relapsing and sometimes secondary-progressive
forms of MS.

How is MS Treated?

There iS NO cure fOF MS When a person'’s MS continues to progress
' while taking the above approved medications,

bUt the re are treatments MS doctors often look for that “something else”
that control sym ptoms that might be an add-on medication or used

& prevent rela pSQS. py itself. Most of t_he drugs used in this case are
immunosuppressive drugs.

* Symptomatic Treatments Each of the DMTs listed above has specific
medications that help people manage indications and is not necessarily appropriate for all
the symptoms associated with MS. people with MS. There is no one specific drug that's

« Treatment of an Exacerbation better for everyone, no one “best” drug. Everyone's
An exacerbation is usually treated disease is different. The doctor will help in choosing
with intravenous high-dose steroids. the drug that's best for the patient. Even if a patient

is already on treatment, it is important for them to
regularly visit their MS doctor for adjusting therapy
if needed, answering questions and keeping them
informed about the latest developments.

Disease-Modifying Therapies
medications that reduce the number
and severity of flare-ups and may
slow progression over time.
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