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Performance Measures for MS

• Determining whether persons with MS receive 
appropriate comprehensive healthcare requires tools forappropriate, comprehensive healthcare requires tools for 
measuring quality

• The National Quality Measures Clearinghouse (NQMC) 
currently lists 1 measure for MS:
– Palliative care: percentage of adult patients with a progressive, 

debilitating disease who have a palliative care plan documented 
i th di l d 2009 N NQMC 005642in the medical record. 2009 Nov. NQMC:005642

• Traditional MS measures (eg, Expanded Disability Status 
Scale) are appropriate for assessing outcomes in clinical 
t i l b t t l ti l f th l ld ttitrials but not always practical for the real-world setting

• No other measures established for MS
– The NMSS and AAN are currently in the process of developing y p p g

performance measures for MS
http://www.qualitymeasures.ahrq.gov/content.aspx?id=15584.
Personal communications from NMSS and AAN. March 2011.



Quality Indicators for MS

• 25 MS symptom domains and 14 general health 
d i f MS h b id tifi ddomains of MS care have been identified
– Based on literature review and patient/provider 

interviews and discussionsinterviews and discussions 
– Rated by a multidisciplinary panel (N=15), including 4 

patients with MS
86 li i i di t d ft d 76 f• 86 preliminary indicators were drafted, 76 of 
which were validated

• This comprehensive set of quality indicators for• This comprehensive set of quality indicators for 
MS care can be used to assess quality of care 
and guide the design of interventions to improve 
care among MS patients

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for MS Symptoms

Domains of MS Symptoms Measure

A i M f iAnxiety • Management of anxiety

Bladder /Urinary Dysfunction • Assessment of urinary symptoms
• Assessment for UTI upon hospital admission
• Management of post void residual urine• Management of post‐void residual urine
• Avoid treatment of asymptomatic bacteriuria
• Test for antibiotic susceptibility with recurrent UTI
• Work‐up of chronic subjective bladder symptoms

Bowel Dysfunction • Assessment for bowel function
• Management of constipation
• Work‐up of fecal incontinence

Cognitive Dysfunction • Assessment for cognitive deficits
• Management of cognitive deficits

Depression • Assessment for depression
• Treatment of depression

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for MS Symptoms 
(cont)(cont)

Domains of MS Symptoms Measure

F i A f f iFatigue • Assessment of fatigue
• Work‐up for fatigue
• Review of medications causing fatigue
• Management of primary fatigueg p y g

Mobility/Falls • Assessment for mobility impairments
• Work‐up of mobility impairments or falls

Pressure Ulcers • Assessment for risk of pressure ulcersPressure Ulcers Assessment for risk of pressure ulcers
• Assessment for pressure ulcers in long‐term facility
• Use of specialty mattresses
• Prevention of pressure ulcer

Relapses • Documentation of occurrence of relapses
• Differentiate relapse from pseudo‐relapse

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for MS Symptoms 
(cont)(cont)

Domains of MS Symptoms Measure

S l D f ti A t f til d f tiSexual Dysfunction • Assessment of erectile dysfunction
• Management of erectile dysfunction
• Assessment of female sexual dysfunction
• Work‐up of sexual dysfunctionp y
• Referral to specialist with expertise

Spasticity • Assessment of spasticity
• Work‐up of spasticity
• Management of persistent spasticity

Speech • Management of dysarthria

Swallowing • Assessment of dysphagia
• Formal tests of swallowing function
• Referral for swallowing dysfunction
• Offer of feeding tube

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for General MS Care

General Health Domains of MS Care Measure

At Ti f Di i M di l D t ti f di ti it iAt Time of Diagnosis: Medical 
Evaluation—Appropriateness
and Timeliness

• Documentation of diagnostic criteria
• Timely initial diagnosis

At Time of Diagnosis: Patient • Explanation of diagnostic work‐upAt Time of Diagnosis: Patient 
Education

• Explanation of diagnostic work‐up
• Offer of information to newly diagnosed 
patient

Management of Exacerbations and  • Rehabilitation evaluation following an g
Activities of Daily Living
(ADL) Difficulties

g
exacerbation

• Assessment of ADL difficulties
• Rehabilitation evaluation for ADL difficulties
T t t ith t id• Treatment with steroids

• Communication of risks and benefits of 
steroids

• Comprehension of risks and benefits of 
steroids

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for General MS Care
(cont)(cont)

General Health Domains of MS Care Measure

Aft Di i P ti t Ed ti A t f i f ti l dAfter Diagnosis: Patient Education • Assessment for informational needs

Disease‐Modifying Agents • Treatment of clinically isolated syndrome
• Disease‐modifying agents for relapsing forms 
of MSof MS

• Lab tests for persons on interferon beta 
therapy

• Lab tests for persons on high‐dose interferon 
beta therapy

• Documentation when starting mitoxantrone 
or natalizumab

• Cardiac monitoring with mitoxantroneCardiac monitoring with mitoxantrone
• Communication of risks and benefits of 
disease‐modifying treatments

• Comprehension of risks and benefits of 
di dif idisease‐modifying

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for General MS Care
(cont)(cont)

General Health Domains of MS Care Measure

P i i f C it d S i l A t f bl ith kProvision of Community and Social 
Resources/Patient
Self‐Management

• Assessment of problems with work or 
education

• Management of temperature
• Complementary and alternative medicationsp y

Establishment, Integration, and 
Coordination of Care

• Visit to neurologist or physiatrist
• Access to primary care provider
• Follow‐up of new medication
• Contact for usual source of care
• Documentation of consultation by referring 
physician

H lth P ti A t f i h bitHealth Promotion • Assessment of exercise habits
• Recommendation of exercise
• Assessment of general symptoms

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for General MS Care
(cont)(cont)

General Health Domains of MS Care Measure

G l P ti C MGeneral Preventive Care • Mammogram
• Pap smear
• Colon cancer screening
• Influenza immunization
• Pneumococcal polysaccharide vaccine
• Osteoporosis screening

Health Insurance and Disability  • Awareness of health insurance and disability 
Programs programs

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.



Quality Indicators for MS

• Most highly rated MS care domains were: 
– Appropriateness and timeliness of the diagnostic 

work-up
– Bladder dysfunctionBladder dysfunction
– Cognition dysfunction
– Depression*
– Disease-modifying agent usage
– Fatigue*
– Integration of care– Integration of care
– Mobility/falls*
– Spasticity*

Cheng EM, et al. Multiple Sclerosis. 2010;16:970-980.

*Measure selected for PI CME activity.



MS SymptomatologyMS Symptomatology



MS-Related Symptoms

• Prevalence of MS ~400,000 in the U.S. and 
>2.5 million worldwide
– 85% relapsing-remitting → >50% will develop 

d i ithi 10secondary-progressive within 10 years
– 10% primary-progressive
– 5% progressive-relapsing5% progressive relapsing

• MS therapies can decrease/control
– Frequency of relapsesFrequency of relapses 
– New radiological lesion formation

• Lack of guidance/consensus on managing g g g
chronic MS-related symptoms 

http://www.nationalmssociety.org



What Drives QOL in MS?

Symptom

Respondents 
experiencing
the problem 
(n=2265)

Respondents 
reporting problem as 
‘moderate’ or ‘high’ 
(n=2265)

Respondents 
reporting symptom 
improvement on 
DMT (n=266)Symptom (n 2265) (n 2265) DMT (n 266)

Fatigue 96% 88% 41%

Balance and dizziness 92% 74% 27%

Loss of mobility 91% 79% 52%Loss of mobility 91% 79% 52%

Sensory problems 88% 54% 28%

Bladder problems 87% 70% 39%

Loss of memory andLoss of memory and 
concentration 87% 52% 17%

Spasticity 82% 54% 34%

Vision problems 82% 41% 21%p

Pain 81% 50% 50%

Bowel problems 74% 45% 36%

Sexual problems 70% 42% 33%Sexual problems 70% 42% 33%

Tremor 68% 30% 35%

Speech and swallowing problems 68% 26% 42%
Hemmet L, et al. Q J Med. 2004;97:671-676.



Medical and Pharmacy Cost Trends 
for Commercially Insured Patients With MSfor Commercially Insured Patients With MS 

Total Medical Total Pharmacy Medical + PharmacyTotal Medical
Expenditures

Total Pharmacy 
Expenditures

Medical + Pharmacy 
Expenditure Trend

Year N Total Paid N Total Paid PPPY Compared with 
Previous YearPrevious Year

2006 361 $4.5 million 354 $6.2 million $29,652 NA
2007 360 $4.5 million 350 $6.2 million $29,584 ‐0.2%
2008 361 $5.3 million 351 $7 million $34,044 15.1%
2009 360 $5.6 million 349 $7.9 million $37,592 10.4%

Data are from a commercial Midwestern health plan of approximately 1.4 million members. 
N = number of members with 1 or more medical or pharmacy claim(s) in the given analysis year. 
PPPY= per patient per year. All PPPY calculations use 361 members, although not every member 
may have had medical or pharmacy expenditures in a given year.

Schafer JA, et al. J Manag Care Pharm. 2010;16:713-717.



Clinical Practice Guidelines on 
MS-Related SymptomsMS-Related Symptoms

• The Consortium of MS Centers (CMSC) has developed 
li i l i id li f f i iclinical practice guidelines for fatigue, urinary 

dysfunction, and spasticity 

Evidence-Based Management 
Strategies for Fatigue and MS

Evidence-Based Management 
Strategies for Urinary 

Dysfunction in MS

Evidence-Based Management 
Strategies for Spasticity in MS 

(2005)

http://www.mscare.org/cmsc/News/CMSC-Information-Publications.html.
Haselkorn JK, et al. J Spinal Cord Med.2005;28:167-199.



Clinical Practice Guidelines on 
MS-Related Symptoms (cont)MS-Related Symptoms (cont)

• The National MS 
S i t (NMSS) hSociety (NMSS) has 
adopted consensus 
statements/expertstatements/expert 
opinion papers on the 
following MS-related 

tsymptoms:
– Depressive mood 

disorders
– Cognitive impairment
– Fatigue

Goldman Consensus Group. Mult Scler. 2005;11:328-337.
NMSS. US Neurological Disease.2004.



MS Functional Composite (MSFC)

• 3-part, standardized, quantitative, 
assessment instrument for use inassessment instrument for use in 
clinical studies of MS
– Timed 25-foot walk
– 9-Hole Peg Test (9-HPT)
– Paced Auditory Serial Addition Test 

(PASAT-3)
• Developed by a special NMSS Task 

Force on Clinical OutcomesForce on Clinical Outcomes 
Assessment 

• Designed as a multidimensional 
scale to reflect the varied clinical 

f Sexpression of MS across patients 
and over time

• The three components of the MSFC 
measure leg function/ambulationmeasure leg function/ambulation, 
arm/hand function, and cognitive 
function

Fischer JS, et al. MSFC Administration and Scoring Manual. 2001. 



Expanded Disability Status Scale 
(EDSS)(EDSS)

• Quantifies disability in 8 functional systems and 
allows neurologists to assign a Functional Systemallows neurologists to assign a Functional System 
Score (FSS) in each of these:
– Pyramidal 

Cerebellar– Cerebellar 
– Brainstem 
– Sensory 

B l d bl dd– Bowel and bladder 
– Visual 
– Cerebral 

Oth– Other 
• EDSS levels 1.0 to 4.5 refer to people with MS who 

are fully ambulatory; levels 5.0 to 7.5 are defined by 
th i i t t b l ti l l 8 0the impairment to ambulation; levels ≥8.0 are non-
ambulatory 

www.mult-sclerosis.org/expandeddisabilitystatusscale.



Expanded Disability Status Scale (EDSS)
0.0 Normal neurological examination
1 0 N di bili i i l i i f i l (FS)1.0 No disability, minimal signs in one functional system (FS)
1.5 No disability, minimal signs in more than one FS
2.0 Minimal disability in one FS
2.5 Mild disability in one FS or minimal disability in two FS
3.0 Moderate disability in one FS, or mild disability in three or four FS. Fully ambulatory3.0 Moderate disability in one FS, or mild disability in three or four FS. Fully ambulatory
3.5 Fully ambulatory but with moderate disability in one FS and more than minimal disability in several others
4.0 Fully ambulatory without aid, self-sufficient, up and about some 12 hours a day despite relatively severe 

disability; able to walk without aid or rest some 500 meters
4.5 Fully ambulatory without aid, up and about much of the day, able to work a full day, may otherwise have some 

limitation of full activity or require minimal assistance; characterized by relatively severe disability; able to walklimitation of full activity or require minimal assistance; characterized by relatively severe disability; able to walk 
without aid or rest some 300 meters.

5.0 Ambulatory without aid or rest for ~200 meters; disability severe enough to impair full daily activities (work a 
full day without special provisions)

5.5 Ambulatory without aid or rest for ~100 meters; disability severe enough to preclude full daily activitiesy y g y
6.0 Intermittent or unilateral constant assistance (cane, crutch, brace) required to walk ~100 meters with or 

without resting
6.5 Constant bilateral assistance (canes, crutches, braces) required to walk ~20 meters without resting
7.0 Unable to walk beyond approximately five meters even with aid, essentially restricted to wheelchair; wheels 

self in standard wheelchair and transfers alone; up and about in wheelchair some 12 hours a dayself in standard wheelchair and transfers alone; up and about in wheelchair some 12 hours a day
7.5 Unable to take more than a few steps; restricted to wheelchair; may need aid in transfer; wheels self but 

cannot carry on in standard wheelchair a full day; May require motorized wheelchair
8.0 Essentially restricted to bed or chair or perambulated in wheelchair, but may be out of bed itself much of the 

day; retains many self-care functions; generally has effective use of arms
8.5 Essentially restricted to bed much of day; has some effective use of arms retains some self care functions

9.0 Confined to bed; can still communicate and eat.
9.5 Totally helpless bed patient; unable to communicate effectively or eat/swallow
10.0 Death due to MS www.mult-sclerosis.org/expandeddisabilitystatusscale.



MS SymptomatologyMS Symptomatology

Assessment and Treatment of 
Depression



Depression and MS

• Psychiatric disorders such as major depression are 
known to have a higher prevalence in patients with MSknown to have a higher prevalence in patients with MS 
compared with the normal population
– Lifetime risk for depression in patients with MS ranges from 

40% 60%40%-60%
– Age and sex-adjusted prevalence rates are twice as high in MS 

patients compared with patients with other chronic diseases 
• Depression can exacerbate cognitive dysfunction in MS• Depression can exacerbate cognitive dysfunction in MS

– Suicidal ideation
• Due to a lack of well designed trials of pharmacotherapy 

or psychotherapy in MS, management of depression 
follows recommendations of general psychiatry

• Unlike some aspects of MS, depression is treatable!p , p

Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.  
Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Depression: Causes Linked to MS 

• Psychosocial effects of MS disability
• Direct effect of lesions on brain structures 

involved in regulating and maintaining mood 
state

• Untoward effects of interferon (IFN)-β for treating 
MS hi h b i t d ith dMS, which may be associated with mood 
changes
I d f ti• Immune dysfunction

Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.  



Depression: Goldman Consensus
Recommendations (2002)Recommendations (2002) 

1) Institute regular screening measures for 
depression (eg Beck Depression Inventory)

1) Institute regular screening measures for 
depression (eg Beck Depression Inventory)depression (eg, Beck Depression Inventory)depression (eg, Beck Depression Inventory)

2) Patients who meet screening thresholds for 
depression or have suicidal tendencies, 

2) Patients who meet screening thresholds for 
depression or have suicidal tendencies, 
should be actively assessed and treatedshould be actively assessed and treated

3) Treatment plans for depression should be 
i di id li d i i t t d h

3) Treatment plans for depression should be 
i di id li d i i t t d hindividualized using integrated approachesindividualized using integrated approaches

4) Standardize therapeutic approach to4) Standardize therapeutic approach to4) Standardize therapeutic approach to 
depression through use of an algorithm

4) Standardize therapeutic approach to 
depression through use of an algorithm

5) Continue clinical research on neurologic and 5) Continue clinical research on neurologic and 

Goldman Consensus Group. Mult Scler. 2005;11:328-337. 

) g
psychologic mechanisms of depression as 
well as therapeutic responses

) g
psychologic mechanisms of depression as 
well as therapeutic responses



Depression: Assessment
During initial or follow‐up visit, consider 

options for depression assessment

No time for assessment 
with objective measures

Time for 
multidimensional 

Limited time for formal 
assessment with with objective measures assessment

• Rapid screening (U.S. 
Preventative Services Task 

• Rapid screening (U.S. 
Preventative Services Task 

objective measures

• Unidimensional 
depression measure eg:

• Unidimensional 
depression measure eg: • Multidimensional quality • Multidimensional quality 

Force 2‐question test)
• If ambiguous results, 
reschedule for objective 
assessment or refer to 

Force 2‐question test)
• If ambiguous results, 
reschedule for objective 
assessment or refer to 

depression measure, eg:
• Beck Depression 

Inventory‐Fast Screen
• Chicago Multiscale 

Depression Inventory

depression measure, eg:
• Beck Depression 

Inventory‐Fast Screen
• Chicago Multiscale 

Depression Inventory

of life measure, eg:
• Profile of Moods States
• Functional Assessment 

of MS

of life measure, eg:
• Profile of Moods States
• Functional Assessment 

of MS
mental health professionalmental health professional

• If depression is determined, refer to appropriate treatment (eg, combination of counseling 
and medication)

• If depression is determined, refer to appropriate treatment (eg, combination of counseling 
and medication)

Depression InventoryDepression Inventory

and medication)
• If cognitive issues and fatigue are complicating depression assessment, request 

neuropsychological evaluation

and medication)
• If cognitive issues and fatigue are complicating depression assessment, request 

neuropsychological evaluation

Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.



Depression: 
Rapid ScreeningRapid Screening

• U.S. Preventive 
Services Task Force 
recommends a brief 
t ti itwo-question screening 
test for assessing 
depressiondepression

Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.



Depression: 
Rapid ScreeningRapid Screening

• Patient Health 
Questionnaire (PHQ 9)

PHQ-9
Score

Provisional 
Diagnosis

Treatment 
Recommendation

Questionnaire (PHQ-9)
– 9-item depression scale 

based on DSM-IV 
Filled out by patients and

5-9 Minimal 
Symptoms*

Support, educate to 
call if worse;
return in 1 month

Mi S t t hf l– Filled out by patients and 
scored by the clinician 

– Two components: 
• Assess symptoms and

10-14

• Minor 
depression†

• Dysthymia* 

M j

• Support, watchful 
waiting

• Antidepressant or 
psychotherapy
A tid tAssess symptoms and 

functional impairment to 
make a tentative 
depression diagnosis

• Derive a severity score to

• Major 
depression, mild

• Antidepressant or 
psychotherapy

15-19 Major depression, 
moderately severe

Antidepressant or 
psychotherapy• Derive a severity score to 

help select and monitor 
treatment 

DSM-IV=Diagnostic and Statistical Manual of Mental Disorders Fourth Edition.

≥ 20 Major depression, 
severe

Antidepressant and
psychotherapy

Kroenke K, et al. J Gen Intern Med. 2001;16:606-613.

*If symptoms present ≥2 years, then probable chronic depression warranting antidepressants or psychotherapy 
†If symptoms present ≥ 1 month or severe functional impairment, consider active treatment.



Patient Health 
Questionnaire 

(PHQ-9)

Major depression, 
moderately 

2 10 3
15

severe



Depression: 
Objective Assessment ScalesObjective Assessment Scales

• Beck-Depression Index 
(BDI)1 • Chicago Multiscale 
(BDI)1

– Long administration time 
– High number of items 

assessing neurovegetative

g
Depression Inventory2

– Alternative short instrument 
for assessing depression in assessing neurovegetative 

symptoms may lead to 
overdiagnoses of depression

• 7-item BDI-Fast Screen 
(BDI-FS) is the best

g p
patients with MS 

– Has good internal 
consistency, sensitivity, and (BDI-FS) is the best 

validated BDI short form in 
MS—test does not 
confound MS-related 

l i l t

y, y,
construct validity

neurological symptoms
– Available for purchase at 

Psychcorp

1. Benedict RHB, et al. Mult Scler.2003;9:393-396.
2. Solari A, et all. Neurol Sci. 2004;24:375-383.  



Depression: 
Multidimensional Assessment ScalesMultidimensional Assessment Scales

• Profile of Mood States • Functional Assessment
(POMS)1

– Measures mood and 
multiple dimensions of

Functional Assessment 
of MS (FAMS)2

– Reliability and validity in 
ti t ith MS hmultiple dimensions of 

adaptation, including 
daily activities, fatigue, 
and disease status 

patients with MS have 
been confirmed 

– Divided into 6 subscales: 
– The subscales appear to 

be intercorrelated, 
therefore, the effects of 

emotional well-being 
(depression), mobility, 
symptoms, general 

mood relative to other 
factors cannot be teased 
apart

y p g
contentment, 
thinking/fatigue, and 
family/social well-beingy g

1. McNair DM. Manual for the Profile of Mood States. 1981.
2. Cella DF, et al. Neurology. 1996;47:129-133.  



Depression: Psychotherapy

• Cognitive-Behavioral Therapy (CBT)
– Both group- and individual-based treatments reduce 

depressive symptoms
– CBT is as effective as antidepressant medication; 

however, the combination of CBT and pharmacotherapy is 
more effective than either modality alone

– CBT that focuses on specific coping skills and MS 
ffsymptom management are generally more effective than 

interventions that emphasize emotional expression or 
knowledge

• Other Psychotherapies
– Insight-oriented group 
– Supportive-expressiveSupportive expressive

Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.  



Depression: Commonly Used 
Pharmacologic TreatmentsPharmacologic Treatments

Drug Class
Representative Drugs and 
Daily Doses (min‐max) Common Side Effects

Norepinephrine
Reuptake Inhibitor 
(tricyclic antidepressants)

• Desipramine (100‐300 mg)
• Nortriptyline (50‐200 mg)
• Protriptyline (15‐60 mg)

• Lethargy
• Anticholinergic symptoms
• Cardiovascular effects

Selective Serotonin
Reuptake Inhibitor

• Citalopram (20‐40 mg)
• Escitalopram (10‐20 mg)
• Fluoxetine (20‐80 mg)
• Sertraline (50‐200 mg)

• Insomnia
• Insomnia
• Sexual dysfunctionSertraline (50 200 mg) Sexual dysfunction

Selective Norepinephrine
Reuptake Inhibitor

• Desvenlafaxine (50‐100 mg)
• Duloxetine (40‐60 mg)
• Mirtazapine (15‐45 mg)

• Nausea
• Nausea
• Somnolencep ( g)

• Nefazodone (300‐600 mg) • Weight gain

Norepinephrine Dopamine 
Reuptake Inhibitor

Bupropion (150‐450 mg) Seizures, psychosis

Serotonin Norepinephrine
Reuptake Inhibitor

Venlafaxine (75‐225 mg) Sustained hypertension,
Withdrawal syndrome

Adapted from Wallin MT, et al. J Rehab Res Dev. 2006;43:45-62.  



MS SymptomatologyMS Symptomatology

Assessment and Treatment of 
Fatigue



Fatigue

• Among the most common symptoms in MS—
reported by at least 75% of patients

• Most debilitating symptom for many patients
– Surpassing pain and physical disability

• Main cause of impaired QOL among MS patients
– Independent of depression or disability

• Significant socioeconomic consequences
– Loss of work hours or even employment

• May be multifactorial—increased prevalence of 
d i d l di ddepression and sleep disorders 

Braley TJ, Chervin RD. Sleep. 2010;33:1061-1067.



Fatigue: 
Krupp’s Fatigue Severity Scale (FSS)Krupp s Fatigue Severity Scale (FSS)
• Used in many MS-related fatigue studies showing acceptable 

i t l i t t bilit ti d iti it t hinternal consistency, stability over time, and sensitivity to change
• Scoring is done by calculating the average response to the 

questions (adding up all the answers and dividing by 9) 
– People with depression alone score about 4.5 
– People with fatigue related to MS, SLE or CFIDS average about 6.5 

During the past week I have found that: ScoreDuring the past week, I have found that: Score
1. My motivation is lower when I am fatigued. 1 2 3 4 5 6 7
2. Exercise brings on my fatigue. 1 2 3 4 5 6 7
3. I am easily fatigued. 1 2 3 4 5 6 7
4. Fatigue interferes with my physical functioning. 1 2 3 4 5 6 7
5. Fatigue causes frequent problems for me. 1 2 3 4 5 6 7
6. My fatigue prevents sustained physical functioning. 1 2 3 4 5 6 7
7. Fatigue interferes with carrying out certain duties and responsibilities. 1 2 3 4 5 6 7

Krupp LB, LaRocca NG, Arch Neurol. 1989;46:1121-1123.

g y g p
8. Fatigue is among my three most disabling symptoms. 1 2 3 4 5 6 7
9. Fatigue interferes with my work, family, or social life. 1 2 3 4 5 6 7



Fatigue: 
Modified Fatigue Impact Scale (MFIS)Modified Fatigue Impact Scale (MFIS)
• Proposed by the MS Council for Clinical Practice 

Guidelines
• Contains 21 items with multidimensional 

assessment: physical, cognitive, and 
psychosocial functioning 
E t d d ibilit d t• Easy to use, good reproducibility, and strong 
correlation with FSS; administered in 5-10 min

Tellez N, et al. Mult Scler 2005;11:198-202.



Modified Fatigue Impact Scale (MFIS)

Because of my fatigue during the past 4 weeks.... Never Rarely Some-
times Often Almost 

Always

1 I have been less alert 0 1 2 3 41. I have been less alert. 0 1 2 3 4
2. I have had difficulty paying attention for long periods of time. 0 1 2 3 4
3. I have been unable to think clearly. 0 1 2 3 4
4. I have been clumsy and uncoordinated. 0 1 2 3 4
5. I have been forgetful. 0 1 2 3 4
6. I have had to pace myself in my physical activities. 0 1 2 3 4
7. I have been less motivated to do anything that requires physical effort. 0 1 2 3 4
8. I have been less motivated to participate in social activities. 0 1 2 3 4
9. I have been limited in my ability to do things away from home. 0 1 2 3 4
10 I have had trouble maintaining physical effort for long periods 0 1 2 3 410. I have had trouble maintaining physical effort for long periods. 0 1 2 3 4
11. I have had difficulty making decisions. 0 1 2 3 4
12. I have been less motivated to do anything that requires thinking. 0 1 2 3 4
13. My muscles have felt weak. 0 1 2 3 4
14. I have been physically uncomfortable. 0 1 2 3 4
15. I have had trouble finishing tasks that require thinking. 0 1 2 3 4
16. I have had difficulty organizing my thoughts at home or at work. 0 1 2 3 4
17. I have been less able to complete tasks that require physical effort. 0 1 2 3 4
18. My thinking has been slowed down. 0 1 2 3 4
19 I have had trouble concentrating 0 1 2 3 4

NMSS Multiple Sclerosis Quality of Life Inventory: A User's Manual. 1997. 
Tellez N, et al. Mult Scler 2005;11:198-202.

19. I have had trouble concentrating. 0 1 2 3 4
20. I have limited my physical activities. 0 1 2 3 4
21. I have needed to rest more often or for longer periods. 0 1 2 3 4



Fatigue: 
Neurological Fatigue Index (NFI-MS)Neurological Fatigue Index (NFI-MS)

• Recently validated, 23-item, patient-reported 
summary scale

• Scoring
– Physical: add values for items 1-8
– Cognitive: add values for items 9-12

R li f b di l l t dd l f it– Relief by diurnal sleep or rest: add values for items 
13-18 

– Abnormal nocturnal sleep and sleepiness: add valuesAbnormal nocturnal sleep and sleepiness: add values 
for items 19-23 

– Summary: add the values for items 1-7, 9, 11, and 12

Mills RJ, et al. Health Qual Life Outcomes. 2010;8:22.



The Neurological Fatigue Index, © 2009, 
The University of Leeds; All rights reserved. 



Fatigue: 
A Systematic Approach to TreatmentA Systematic Approach to Treatment

Fatigue, tiredness or decreased energy?
(Rule out common medical causes)

Fatigue, tiredness or decreased energy?
(Rule out common medical causes)

Symptoms of sleepiness, insomnia, 
snoring or restless legs?

Symptoms of sleepiness, insomnia, 
snoring or restless legs?

Mood fluctuations. Anhedonia, 
lassitude suggesting depression?
Mood fluctuations. Anhedonia, 
lassitude suggesting depression?

Assess for sleep disorders 
( ESS PSQI l l
Assess for sleep disorders 
( ESS PSQI l l DepressionDepression

Quantification/
pharmacologic treatment 

of fatigue

Quantification/
pharmacologic treatment 

of fatigue

YES YESNO NO

(eg, ESS, PSQI, sleep log, 
RLS questionnaire, 

polysomnography, or 
sleep clinic referral)

(eg, ESS, PSQI, sleep log, 
RLS questionnaire, 

polysomnography, or 
sleep clinic referral)

p
screening
p

screening
gg

YES

– +

Treat 
depression

Treat 
depression

Treat 
sleep disorder

Treat 
sleep disorder Persistent fatigue 

despite treatment?
Persistent fatigue 
despite treatment?

ESS=Epworth Sleepiness Scale; PSQI=Pittsburgh Sleep Quality Index; RLS=restless legs syndrome 

despite treatment?despite treatment?

Braley TJ, Chervin RD. Sleep. 2010;33:1061-1067.



Fatigue: Commonly Used 
Pharmacologic TreatmentsPharmacologic Treatments

Drug
Daily Dose  
(min‐max) Common Side Effects

Amantadine 200–600 mg Anorexia, nausea, insomnia, visual hallucinations, 
blurred vision, gastrointestinal symptoms, livedo
reticularis, peripheral edema, dry mouth, urinary 
retentionretention

Aminopyridine 5–60 mg Dizziness, insomnia, parasthesias, asthenia, nausea, 
headache, tremor, light‐headedness, epileptic 
seizures anxietyseizures , anxiety

Carnitine 1–6 g Insomnia, nervousness, gastrointestinal symptoms

Disease‐modifying 
treatments (DMTs)

Standard DMT
doses

Vary depending on specific DMT
treatments (DMTs) doses 

Modafinil 100–400 mg Restlessness, loss of appetite, insomnia,  
nervousness, dizziness, headache, nausea, asthenia

Adapted from Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



MS SymptomatologyMS Symptomatology

Assessment and Treatment of 
Mobility Impairment



Mobility Impairment

• One of the most well-recognized characteristics 
of MS—reported in up to 90% 

• Among MS patients treated with DMDs, only 
52% reported some improvement in mobility

• By 15 years after MS diagnosis:
– ~40% probability for needing some form of walking 

assistance
~25% probability for use of a wheelchair– ~25% probability for use of a wheelchair

Zwibel HL. Adv Ther. 2009;26:1043-1057.



Mobility Impairment (cont)

• Impaired mobility, especially related to walking ability, 
impacts functional activity and independenceimpacts functional activity and independence

• Gait parameters (eg, walking speed and stride length) 
have been reported to be significant predictors of patient 
dependence in activities of daily living (P<0.05)

• Mobility is often given the highest priority by patients 
among factors affecting QOLg g

MS General Population
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Zwibel HL. Adv Ther. 2009;26:1043-1057.*P<0.05; lower attribute score indicates higher priority.

Health Utilities Index Mark 3 
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Mobility Impairment (cont)

• Different pathologies 
and impairments 

Health ConditionsHealth Conditions

p
culminate in abnormal or 
reduced walking in MS

• Multiple factors 
contribute:

Pyramidal DorsalPathology Cerebellar

Weakness Sensory 
Loss AtaxiaImpairmentcontribute:

– Weakness and spasticity 
from pyramidal tract 
lesions

– Loss of proprioception

Reduced
Walking

Lossp

Impact onImpact on

Activity

Loss of proprioception 
and coordination from 
dorsal column and 
cerebellar lesions

– Vestibular and visual 
d sf nction

Impact on
Individual
Impact on
Individual

Participation

Context
Personal Factors Environmental Factors

dysfunction
– Cognitive and mood 

disturbance 
– Pain

Age, gender, coping, 
style, past/current 

experience, attitude

Age, gender, coping, 
style, past/current 

experience, attitude

Social attitudes, 
architecture, careers, 

resources, climate

Social attitudes, 
architecture, careers, 

resources, climate

Pearson O, et al. QJM. 2004;97:463-475.



Mobility: 
Commonly Used Assessment ScalesCommonly Used Assessment Scales
• Mobility components in 

– Expanded Disability Status Scale (EDSS) 
– Functional Assessment of MS (FAMS) 
– MS Functional Composite (MSFC) 

• 12-item MS walking scale (MSWS-12)
– Reliable and valid patient-based measure of the 

impact of MS on walkingimpact of MS on walking
– More responsive than other walking-based scales 

Hobart JC, et al. Neurol. 2003;60:1-12.



12-item MS Walking Scale (MSWS-12)

In the past 2 weeks, how much has your MS … Not At All A Little Moderately Quite A Bit Extremely
1. Limited your ability to walk? 1 2 3 4 5y y
2. Limited your ability to run? 1 2 3 4 5
3. Limited your ability to climb up and down stairs? 1 2 3 4 5
4. Made standing when doing things more difficult? 1 2 3 4 5
5 Limited your balance when standing or walking? 1 2 3 4 55. Limited your balance when standing or walking? 1 2 3 4 5
6. Limited how far you are able to walk? 1 2 3 4 5
7. Increased the effort needed for you to walk? 1 2 3 4 5
8. Made it necessary for you to use support when 

walking indoors (eg holding on to furniture)? 1 2 3 4 5walking indoors (eg, holding on to furniture)?
9. Made it necessary for you to use support when 

walking outdoors (eg, using a stick, frame, etc)? 1 2 3 4 5

10. Slowed down your walking? 1 2 3 4 5
11 Aff t d h thl lk? 1 2 3 4 511. Affected how smoothly you walk? 1 2 3 4 5
12. Made you concentrate on your walking? 1 2 3 4 5

Hobart JC, et al. Neurol. 2003;60:1-12.



Mobility Impairment: 
NonpharmacologicTreatmentNonpharmacologicTreatment

• Physical therapy or rehabilitation should always 
be considered when ambulation disability 
develops or when it is associated with rapid 

iprogression
• Maintaining adequate strength, balance, 

flexibility and range of motion are complexflexibility, and range of motion are complex 
issues
– Stretching exercises are helpful as an initial stepStretching exercises are helpful as an initial step
– Some patients ‘walk on their spasticity,’ with the stiff 

leg providing support for ambulation

Haselkorn JK, et al. Mobility. In: Multiple sclerosis: Diagnosis, medical management, and 
rehabilitation. New York: Demos Medical Publishing; 2000 

Burks JS, et al. Ann Indian Acad Neurol. 2009;12: 296-306.



Mobility Impairment: 
Nonpharmacologic Treatment (cont)Nonpharmacologic Treatment (cont)
• Assistive technology can increase the level of 

function
– Ankle-foot orthoses can improve gait by ensuring 

b tt f t d ifl ibetter foot dorsiflexion
– Canes may be useful, depending on the disability
– Forearm crutches may help those with weaknessForearm crutches may help those with weakness
– Walkers help both balance problems and weakness, 

while providing more safety than canes or crutches
– Proper wheelchair/scooter seating needs an 

individualized approach to assure appropriate 
thoracolumbar truncal and pelvic supportthoracolumbar, truncal, and pelvic support

Haselkorn JK, et al. Mobility. In: Multiple sclerosis: Diagnosis, medical management, and 
rehabilitation. New York: Demos Medical Publishing; 2000 

Burks JS, et al. Ann Indian Acad Neurol. 2009;12: 296-306.



Mobility Impairment: 
Pharmacologic TreatmentPharmacologic Treatment

• Dalfampridine (extended release) has received 
regulatory approval in the U.S. for the treatment 
of walking in patients with MS

• Potassium (K+) channel blocking agent thought 
to act by restoring conduction in focally y g y
demyelinated axons and by enhancing 
neurotransmission, leading to improved 
neurological function
– No indication as an immunomodulator as it does not 

reduce relapses or slow progressionreduce relapses or slow progression
Hayes KC. Neuropsychiatr Dis Treat. 2011;7:229-239.

Goodman AD, et al. Lancet. 2009;373:732-738.
Goodman AD, et al. Ann Neurol. 2010;68:494-502.



Mobility Impairment: 
Pharmacologic Treatment (cont)Pharmacologic Treatment (cont)

• Two Phase III clinical trials demonstrated 
significant improvements walking ability of 
patients with four primary forms of MS
– Consistent improvement in walking in 35-43% of 

patients using the Timed 25-Foot Walk Test
– Generally well tolerated within the recommendedGenerally well tolerated within the recommended 

dose of 10 mg twice daily
– Common side effects: mild dizziness, GI discomfort, 

and some agitation or wakefulness
– The risk for more serious and intolerable adverse 

events such as seizures increases at higher dosesevents such as seizures increases at higher doses 
(20 to 30 mg twice daily) Hayes KC. Neuropsychiatr Dis Treat. 2011;7:229-239.

Goodman AD, et al. Lancet. 2009;373:732-738.
Goodman AD, et al. Ann Neurol. 2010;68:494-502.



MS SymptomatologyMS Symptomatology

Assessment and Treatment of 
Spasticity



Spasticity

• Spasticity is seen in >60% of MS patients and 
t d t i i it th ditends to increase in severity as the disease 
progresses

• The mechanisms underlying spasticity in MS are• The mechanisms underlying spasticity in MS are 
still poorly understood

• If not well managed, it can lead to pain, spasms, g , p , p ,
reduced mobility, limited range of movement, 
and contractures
S ti it l i i f ti iti• Spasticity can also impair a range of activities 
including mobility, personal care and sleeping

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Spasticity: 
Commonly Used Assessment ScalesCommonly Used Assessment Scales 
• Ashworth Scale and Modified Ashworth Scale

– Easy to apply and not time-consuming
– Poor reliability, validity, and responsiveness

• Multiple Sclerosis Spasticity Scale 88Multiple Sclerosis Spasticity Scale 88 
– 88 questions divided into 8 sections
– Questions use interval level scores to measure subjective 

perception of the impact of spasticity on QOL includingperception of the impact of spasticity on QOL, including 
both physical and psychological aspects

• Until more valid and reliable measurement tools for 
ti it d l d f ti l t ti (spasticity are developed, functional testing (eg, 

walking gait and speed) is recommended during 
assessment of spasticityp y

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Spasticity: 
Treatment ConsiderationsTreatment Considerations

• Is spasticity localized or generalized?
– Localized spasticity is amenable to physiotherapy and 

stretching of specific muscles, splinting, and 
botulinum toxinbotulinum toxin

– For generalized spasticity, oral drugs and, at a later 
stage, intrathecal interventions are commonly 
considered

• Are there features that could affect the patient’s 
f ti ( l l h t ifunction (eg, spasms, clonus, muscle shortening, 
and tendon or soft tissue contractures)?

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Spasticity: 
Treatment Considerations (cont)Treatment Considerations (cont)

• Is spasticity masking underlying muscle 
weakness and ataxia? 
– Individuals might rely on spasticity to walk or stand
– Increased weakness and deterioration of tremor and 

coordination are sometimes reported side-effects of 
anti-spasticity medications, resulting from the p y , g
reduction in muscle tone

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Spasticity: 
Treatment Considerations (cont)Treatment Considerations (cont)

• Are there aggravating factors?
– Urinary and bowel dysfunction, poor posture or 

positioning, and pressure sores can exacerbate 
spasticityspasticity

– Pain of different origins (central pain, back pain, pain 
originating from unrecognized fractures) also needs to 
be considered

• In cases of acute deterioration after a relapse or 
f id iof rapid progression
– Physical therapy is often needed to reduce spasticity 

and improve mobility and independenceand improve mobility and independence

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Spasticity: Commonly Used 
Pharmacologic TreatmentsPharmacologic Treatments

Drug /Drug Class
Daily Doses 
(min‐max) Common Side Effects

Baclofen 10‐120 mg Sedation, drowsiness, muscle weakness, paraesthesia, 
gastrointestinal symptoms, hallucinations, and 
seizures

Cannabinoids N/A N/A

Gabapentin 300‐3600 mg Drowsiness, somnolence, dizziness, and 
gastrointestinal symptoms

Tizanidine 6‐36 mg Fatigue, tiredness, somnolence, dizziness,
drowsiness, dry mouth, postural hypotension, and 
liver function abnormalities, which improve after
discontinuation; these side effects increase withdiscontinuation; these side‐effects increase with 
increasing drug concentrations in plasma

Thompson AJ, et al. Lancet Neurol. 2010;9:1182-1199.



Summary: Performance 
Improvement in MSImprovement in MS

• Effective MS management through 
comprehensive care
– Minimize relapses and disease progression
– Treat symptoms and address functional limitations

• Pharmacologic and nonpharmacologic 
inter entions are necessar for m ltipleinterventions are necessary for multiple 
symptoms 

• Integrated multidisciplinary team approach can• Integrated, multidisciplinary team approach can 
maximize outcomes and quality and life for 
patients with MSpatients with MS



Potential Areas for Improvement

• Follow-up appointments with specialist after 
diagnosis

• Regular symptom and medication review 
• Patient involvement in decisions about care 
• Providing/discussing care plans with patients 

– Awareness and assessment of caregivers’ needs
– Providing information for caregivers

MS Society. Care Quality Commission consultation: assessments of quality in 2010.



Constructing an Adaptive Care Model g p
for the Management of Disease-

Related Symptoms Throughout the y p g
Course of Multiple Sclerosis

Case Encounters



MS Case Study

• 49-year-old female, Army 
tveteran

– For the past 20 years, she 
has worked for the postal 

i l i dservice as a letter carrier and 
as a distribution clerk

• MS diagnosis made 4 years g y
ago at VA clinic
– At onset, her symptoms were 

considered mild, consisting ofconsidered mild, consisting of 
occasional tremors and 
rigidity

– Prescribed interferon beta-1a esc bed e e o be a a
then she continued to work as 
a distribution clerk

Note: Photograph does not depict actual patient; 
used to represent a hypothetical patient
Note: Photograph does not depict actual patient; 
used to represent a hypothetical patient



MS Case Study (cont)

• Patient experienced flare-up 
6 months ago
– Right-sided facial numbness 

and dysthesias (numbnessand dysthesias (numbness 
and tingling throughout her 
body)
Extremely painful headaches– Extremely painful headaches

• She has decided to seek 
care at your MS centercare at your MS center
– In addition to basic neurologic 

exam, what other MS-related 
symptoms would you assesssymptoms would you assess 
in this patient?  Note: Photograph does not depict actual patient; 

used to represent a hypothetical patient
Note: Photograph does not depict actual patient; 
used to represent a hypothetical patient



MS Case Study (cont)

• Neurologic exam and symptom assessment reveal 
the patient has been experiencing the following: 
– Hand tremors, rigidity, numbness, insomnia and 

headaches regularlyheadaches regularly
– Cognitive decline and mood swings
– Difficulty with reading comprehension and blurred vision
– Increasing number of MS flare-ups have slowly reduced 

her ability to walk or maintain balance without help
– Major depressionMajor depression

• What care plan would you design for this patient?


