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What MS /s:

 MS is a chronic disease of the central nervous
system that affect young adults in the prime of
their lives

« The immune system attacks the myelin coating
around the nerves in the central nervous system
(CNS—-brain, spinal cord, and optic nerves) and
the nerve fibers themselves.

« Its name comes from the scarring caused by
iInflammatory attacks at multiple sites in the
central nervous system.
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What Causes MS?

Genetic. Environmental
Predisposition Trigger
@e-mediate@

Loss of Myelin
& Nerve Fiber




What happens in MS?
® o

' “Activated” T cells...

. ...cross the blood-brain barrier...




What happens to
the myelin and nerve fibers?




What MS /s Not:

« MSis not:
— Contagious
— Directly inherited
— Always severely disabling
— Fatal—except in fairly rare instances
» Being diagnosed with MS is not a reason to:
— Stop working
— Stop doing things that one enjoys
— Not have children
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How is MS diaghosed?

« MS is aclinical diagnosis:
— Signs and symptoms
— Medical history
— Laboratory tests
* Requires “dissemination in time and space”:

— Space: Evidence of scarring (plaques) in at least two
separate areas of the CNS

— Time: Evidence that the plaques occurred at different
points in time

* There must be no other explanation
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What tests may be used to help
confirm the diagnosis?

Magnetic resonance imaging
(MRI)

* Visual evoked potentials (VEP)

Lumbar puncture




Figure 5. T1-weighted axial image Figure 6. T2-weighted axial image

T1 images emphasize the differences between tissues and show good anatomic detail, but
do not demonstrate pathology best. Abnormalities show up dark on T1 images. Courtesy
of the International Organization of Multiple Sclerosis Nurses (IOMSN).
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Figure 12. MS lesions on enhanced T1 weighted MR Figure 11. MRI demonstrating “black holes
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Figure 7. Sagittal FLAIR image Figure 9. Axial FLAIR imaging showing periventricular

and juxtacortical lesions

Juxtacortical
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A FLAIR image fs a type of 12 image with superior capabilty for demonstrating demye- —\ (oyresy of the Infemational rganization of Multple Selerosts Nurses (IOMN). Original

linating lesions and shows both new and old lesions clearly. Courtesy of the Internation-

al Organization of Multiple Sclerosis Nurses (IOMSN). Original MRI image provided to | MR /mage Il ovideg fo JOMSN DJ/ William Stuar { MD,
IOMSN by William Stuart, MD.




Figure 8. Spinal cord MRI showing cord lesion
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What is the genetic factor?

* The risk of getting MS is approximately:
— 1/750 for the general population (0.1%)
— 1/40 for person with a close relative with MS (3%)
— 1/4 for an identical twin (25%)

 20% of people with MS have a blood relative with MS

The risk Is higher in any family in which there are several family
members with the disease (aka multiplex families)
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What are other known risk factors?

« Smoking — active or passive — is known to increase of risk of MS
and of disease progression

« Obesity in adolescence
* Low vitamin D levels

« EXposure to the Epstein-Barr virus




What is the prognosis?

* One hallmark of MS is its unpredictability.
— Approximately 1/3 will have a very mild course
— Approximately 1/3 will have a moderate course
— Approximately 1/3 will become more disabled
« Certain characteristics predict a better outcome:
— Female
— Onset before age 35
— Sensory symptoms
— Monofocal rather than multifocal episodes
— Complete recovery following a relapse
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Classification of MS

* Relapsing-remitting MS (RRMS)
« Secondary progressive MS(SPMS)
* Primary progressive MS (PPMS)

* Progressive relapsing MS(PRMS)
* Clinically isolated MS(CIS)
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« Period of acute decline or exacerbations in neurological function
followed by a variable degree of recovery with stable periods
between attacks

 Relapse(exacerbation) is the appearance of a new or appearance
of a prior symptom lasting more than 24 hours.

 Onset of neurologic changes may occur over several hours or
appear over days to weeks.

« Symptoms may be focal and can spread over other body regions.
« Arelapse may last from a few days to several weeks or more.

 Full or partial recovery may occur with the disease remaining
stable between relapses

« Treatment with immune-modulating therapies and corticosteroids
IS indicated

* About %80-85% of people are diagnosed with RRMS
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Figure 1. Charactierization of the natural history of relapsing-
remitting multiple sclerosis
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Relapsing—remiitting (RR) MS is cfraracferized by clearly defined acufe atftacks withr (A) full
recovery or (B) seqguelae and residual deficif upor? recovery. Periods befweern disease re—
rapses are characterized by lfack of disease progression. From Lublire, £ D., & Reingold.
S. C. Defirnning the clinical cowrse of muwliiple sclerosis: Results of arn infernational survey.
National NMultiple Sclerosis Socrety (USA) Advisory Corruriittee ornn Clinnical Irials or New
Agenis in Multiple Sclerosis Neurology. 46 ¢(4)-90™—937 7. Reproduced with perrmiission
from Wolters Kluwer Health.
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A gradual onset of symptoms that worsen over time
with minor fluctuation that progress and do not reverse

« Most common presenting symptoms include:
progressive spastic paraparesis, impaired mobility with
weakness, stiffness and dragging of the legs.

« Some patients may experience profound disability

within 1-2 years, whereas in others, may occur over
decades

 About%10- 15% of people are diagnosed with this
course and age of onset Is approximately 10 years
older than that seen in RRMS
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Figure 2. Characterization of the natural history of primary
progressive multiple sclerosis
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Prirmary progressive (FPFP) MS is characterized by disease sfiowing progressiorr of disabir/—
ity frorm onser (A) withhout p/lateaus or remiissions or (B) withh occasronal plateaus or ferr—
porary rminor improverments. From Lublin, F D., & Reingol/d, S. C. Defirning the cl/inical
course of multip/le sclerosris.: Reswulfts of arr infternational survey. National Multiple Sclero—
sis Socrety (US) Advisory Corrumniittee onn Clinical Trials of New Agenits in Multiple Sclero—
s/s Neurology, 46 (4)-907—977. Reproduced withh perirmiissiorn frorm Wolters Kluwer Healtf.
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* |Is seen as the long-term outcome of RRMS, which
occurs once the baseline between relapses becomes
progressively worse

 The transition from RRMS to SPMS may be rapid or
gradual

« SPMS patients also present with fewer acute

« Approximately 50% of people diagnosed with RRMS
will eventually transition to SPMS

« The frequency of relapses decreases, and patients
experience an increase In disability
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Secornndary progressive (SFP) MS begins withf1 arnn innfitial RR course, followed by (A) pro—
gressiorn of variable rate that rmmay also include (B) occasional re/lapses and rriirnor re—
missions. From Lublin, F D., & Reingol/d, S. C. Defirnning the clinical course of rmiultri—

ple sclerosis: Resuwults of arn international survey. National Multiple Scl/lerosis Socrety (US)
Advisory Cormuniittee ornn Clirnical Trials of New Agents inn Multip/le Sc/erosss Neurology,

46 (4)-907—97 7. Reproduced with1 perrmiissiorr from Wolters Kluwer Healt/.
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« PRMS appears to progress clinically as seen in PPMS
with acute relapses and full recovery may or may not
occur

« PRMS has a progressive onset with acute
Inflammatory activity in the CNS with relapses. These
relapses can respond to short-term anti-inflammatory
therapies
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An Overview of Treatment Strategies




What are the treatment strategies?

v' Treatment aims include decreasing the frequency and number of
relapses, limiting disability, and relieving symptoms

Management of MS is directed toward:
— Relapse management
— Disease modification
— Symptom management
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| MRI Brain to Evaluate MS Risk ]
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Moderately active disease Highly active disease Rapidly evolving aggressive disease

IFN B 5 Patients with J« J(

GA* Side contraindications Fingolimod, ! Natalizumab,
Ter effects or AE to IFN-B, GA, Natalizumab, «.cw..~...., Alemtuzumab, Rituximab*
DMF T TER, DMF Ocrelizumab Ocrelizumab
e 1
- ,
Fingolimod, :

Fingolimod, , Natalizumab, Natalizumab, Alemtuzumab, Natalizumab, Alemtuzumab,

..... i .
Ocrelizumab &5 Ocrelizumab Ocrelizumab Rituximab

Rescue Therapy: Cyclophosphamide — Mitoxantrone — Autologous hematopoietic stem cell transplantation*

*Off label use
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Table 6. Key Features of the Disease-Modifying Agents

Agent
(Brand
Name)

Description

Indication
(United States)

Dosage/
Route/
Admini-
stration

Nursing
Consid-
erations

Interferon B8-1b
(Betaseron®,
Extavia®)

e Recombinant agent,
produced in E. coli

e Unglycosylated

e Amino acid se-
quence differs from
naturally occurring
interferon with a
serine substituted
for the cysteine
residue at position
17

Relapsing forms of MS
to reduce frequency of
relapses, CIS

0.25 mg/I subcutane-
ous injection every
other day

e |njection-site
rotation and skin
management

e Laboratory monitor-
ing*

e Neutralizing anti-
bodies

e Hematological/
hepatological
abnormalities

e Flu-like symptoms,
depression, other
side effects

Interferon B-1a
(Avonex®)

e Recombinant
agent produced
from Chinese
hamster ovary
cells

e Glycosylated

e |dentical in
amino acid
content and
sequence to hu-
man B-interferon

Relapsing forms of
MS to slow accu-
mulation of physical
disability and
decrease frequency
of relapses, CIS

30 pg/! intramuscu-
lar injection weekly

e [njection-site
rotation and skin
management

e |aboratory
monitoring

e Neutralizing
antibodies

e« Hematological/
hepatological
abnormalities

* Flu-like symp-
toms, depres-
sion, other side
effects

Interferon B-1a
(Rebif®)

e Recombinant
agent produced
from Chinese
hamster ovary
cells
Glycosylated
e |dentical in
amino acid
sequence to hu-
man B-interferon

Relapsing forms of
MS, to delay accu-
mulation of physi-
cal disability and
decrease frequency
of relapses

22 ug or 44 pg/|
subcutaneous
injection 3 times
weekly, preferably
on same 3 days and
at the same time
(e.qg., late afternoon
or evening)

* |njection-site
rotation and skin
management

e |aboratory
monitaring

e Neutralizing
antibodies

e Hematological/
hepatological
abnormalities

e Flu-like symp-
toms, depres-
sion, other side
effects

Glatiramer ace-

tate (Copaxone®)

e Synthetic poly-
peptide

e Approximates
the antigenic
structure of
myelin basic
protein

RRMS to reduce
frequency of
relapses, CIS

20 mg/I subcutane-
ous injection daily

* |njection-site
rotation and skin
management

e |mmediate post-
injection reac-
tion, lipoatrophy,
other side effects

Natalizumab
(Tysabri®)

e Recombinant
humanized
monoclonal
antibody
produced in
murine my-
eloma cells

Relapsing forms of
MS to delay accu-
mulation of physi-
cal disability and
reduce frequency
of relapses

300 mg/1V infu-
sion over 1 hour
every 4 weeks

e Only available
under TOUCH®
Prescribing
Program

e PML, hyper-
sensitivity
reactions, signs
of liver injury,
other side ef-
fects

Mitoxantrone
(Novantrone®™)

e Synthetic
antineoplastic
anthracendione

SPMS, PRMS,

or abnormally
warsening RRMS,
for reducing neu-
rological disability
and frequency of
relapses

12 mg/m?
(cumulative
lifetime dose not
to exceed 140 mg/
m?)/ IV infusion
administered for
5to 15 minutes
every 3 months

e Cardiotoxicity
(increases with
cumulative
dose):

e Patients should
be monitored
for evidence of
cardiotoxicity
prior to each
dose, and total
cumulative
lifetime dose is
not to exceed
140 mg/m?

e AML

e (Qther side
effects

Fingolimod
(Gilenya™)

Binds to the
sphingosine-
1-phosphate
receptor, or S1P
receptor on
immune cells,
including T cells
and B cells.
Induces immune
cells to remain
in lymph nodes,
inhibiting them
from migrating
into the brain
and spinal cord.

Reducing the
frequency of
clinical relapses
and delaying the
accumulation of
physical disabil-
ity in relapsing
forms of MS.

0.5 mg orally
daily

Requires 6 hours
first dose moni-
toring. Caution
should be used
in patients who
may be at risk

of developing
bradycardia or
heart blocks,
macular edema,
active infections,
hypertension,
hepatic dysfunc-
tion, and respira-

tory g};arders.




| Figure 13. Lipoatrophy

Courtesy of Colleen Harris, MN MSCN
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Figure 14, Erythema, bruising, glatiramer acetate
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Figure 13. Erythema, Interferon 3-1a SC

Courtesy of Colleen Harris, MN MSCN
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3-Symptom management

 People with MS may experience a wide range of
symptoms.

 These may vary from person to person, and symptoms
may vary within one individual patient

« The varied range of symptoms includes fatigue, pain,
spasticity, numbness and tingling In the
extremities, general weakness, visual
Impairments, bowel and bladder dysfunction,
sexual dysfunction, cognitive  disabilities,
depression, anxiety and diminished self-efficacy
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Drugs for symptom management

* If symptoms appear to be related to relapse, short course
of corticosteroid

« NSAIDS
« Antispasticity agents: baclofen, tizanidine

« Antiseizure medication: phenytoin, gabapentin, pregabalin,
carbamazepine

Antidepressant medications: trazadone, amitryotilline
And....

Complementary and alternative medicine(CAM):
Massage

Guided imagery

Yoga

Relaxation techniges

c
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pain

* The nurse should conduct intermittent assessment for
pain, dysthesia and spasticity

« Evaluate for the loss of neuroprotective sensation and
the potential for pressure ulcer development

 Evaluate the patient for triggering and alleviating
factors

« Evaluate the effectiveness of pharmacologic therapies

* Provide patient with emotional support and evaluate
for anxiety




Visual and hearing impairment

« Encourage regular eye examination

- Be aware of the potential for hearing changes and
assess as needed

 Provide education regarding the patients particular
visual and hearing symptom experience

e Support the patient as visual and hearing impairment
may reduce overall function

« Promote safety through education and counseling
related to effective lighting, scanning, and
environmental modification
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Fatigue

* Nurses should be aware of and assess for secondary
causes of fatigueto include depression, medication
side effects, pain and sleep disorders

« Educate and counsel patients regarding energy
conservation strategies, including the role of body
temprature control

 The nurse should be aware of the optimal timing of
medication administration to enhance energy level and
to avoid interrupting sleep




Management of mobility disturbance

 ldentify functional effect of impaired and collaborate
with interdisciplinary team members to promote
optimal mobility within the patients limitations

« EXxercise promotion

« Educate patient and care partners regarding
treatment, therapy recommendations, medications and
support adherence

 Encourage safety by reinforcing appropriate and safe
use of adaptive equipment and aids

 Assess for psychological effect of reduced mobility
and/or increased ability

c



bowel symptoms

= Assess the patients for disorders of bowel function
and assess effectiveness of treatments or behavioral
strategies over time.

= educate patient that bowel interventions may take a
long time to become effective and that worsening of

symptoms without any relief from strategies may
Indicate disease progression




Bladder management

« Assess all patients for urinary dysfunction and assess
effectiveness of treatment

« Assess for infection and assist in management
strategies to reduce risk of infection, stone formation
or worsening of neurologic condition

« Behavior management
e |ntermittent self catheterization

« Long-term indwelling catheters




Dysphagia management

» Assess the patient regularly for swallowing difficulties
« Monitor weight at each visit

« Educate and counsel the patient to reinforce safe
swallowing practices




Cognitive dysfunction management

The nurse should screen for factors that could
Increase Cognitive problems such as medications,
sleep disturbance, Inadequately treated pain, and
untreated symptoms

Nurses need to recognize and acknowledge the
distressing nature of cognitive deficits

Patients should be provided with verbal and written
Instructions regarding the need to reduce distractions
and implement safety measures




Depression

« Other roles are to assist patients and care partners to
adjust to changes involved in living with MS

« ldentify the physical, emotional, spiritual and
educational needs of the patient and family

* Reinforce the importance or medication side effects

- Be alert to cues related to mood changes and
treatment outcomes and encourage participation in a
regular pattern of exercise to improve mood




Patients and care partners education

Nurses should use an evidenced-based and wellness-
focused approach to education and counseling to
assist patients with MS and other family to adhere to
the treatment regimen, manage their symptoms, and
cope with their chronic disease

The nurse should screen for factors that could
Influence the ability to learn, such as cognitive
difficulties and health literacy issue, and adapt
teaching as appropriate
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« Thompson, H. Mauk, K. Ross, A. et al. nursing

management of the patient with multiple sclerosis.
2018

* Rice L, Abou L, Denend T. et al. falls among
wheelchair and scooter user with MS- A review. 2018







