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range of treatment options available, and strate-
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Each year, the United States Veterans Health Admin-
istration (VHA) treats an estimated 20,000 veterans 
with MS. This number, as well as the burden imposed 
on the VHA system by this disabling disease, is ex-
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Clinicians in the federal healthcare system require 
focused education to help them better recognize and 
manage this complex, progressive neurologic dis-
order and become aware of the resources available 
within the VHA system. 
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Learning Objectives

Upon completion, participants should be able to:
• �Explain the importance of early and ongoing treatment in MS  
• ��Outline the differences in disease presentation and treatment 

between veteran and non-veteran MS population, and describe 
resources available through the VHA to optimize the care of veterans 
with MS

• �Identify appropriate patient candidates for DMTs, select appropriate 
treatment options, and describe methods for monitoring disease 
status

• �Describe key components of symptomatic management and  
wellness approaches to MS

MULTIPLE SCLEROSIS IN THE FEDERAL  
HEALTHCARE SYSTEM
Introduction
Multiple sclerosis (MS) is the most common progressive neurologic disorder 
of young adults and contributes to considerable physical, psychologic, and eco-
nomic burden.1,2 This disease is of particular concern for clinicians in the fed-
eral healthcare system, where it is associated with high rates of healthcare use, 
disability benefits, and rising costs associated with increasing disability over 
time.3,4 More than 6,000 veterans are considered to have a service-connected 
disability for MS because they developed it or presented with related symptoms 
during or within 7 years of their military service.5 These patients are often fol-
lowed by the United States (US) Veterans Health Administration (VHA) from 
the time of diagnosis through the end of life.6 Despite considerable advances in 
the treatment of MS, the disease progresses in most patients, posing manage-
ment challenges for patients and healthcare professionals alike. This publication 
summarizes current therapeutic options available for treating patients with MS 
and reviews practical considerations for managing patients with MS within the 
federal healthcare system.

Epidemiology
Both genetic and environmental factors have been shown to contribute to the 
risk of developing MS.7 Although the cause of MS remains unknown, recent epi-
demiologic studies have shown that geography, vitamin D levels, smoking, and 
viral infections can significantly influence one’s risk.8 Currently, this condition is 
estimated to affect 350,000 to 400,000 people in the US; it has a median onset 
of 30 years of age, has a median duration of 30 to 40 years, and affects twice 
as many women as men.9-11 Between 1998 and 2002, more than 20,000 veterans 
were identified as having received a diagnosis code for MS.5 

Clinical Course
MS is an inflammatory demyelinating and neurodegenerative disease of the 
human central nervous system (CNS), characterized by episodes of neurologic 
dysfunction that recover in variable degrees but lead to considerable disabil-
ity.12 Much of the underlying disease process is clinically silent, continuing to 
develop even when patients do not experience symptoms.13 Although inflamma-
tory changes and episodic CNS demyelination characterize the early relapsing 
stage of MS, inflammatory events become less frequent and a neurodegenera-
tive phase emerges over time.14

Variations in the distribution and extent of demyelination and axonal and 
neuronal loss throughout the white and gray matter of the CNS contribute to a 
range of symptoms.15 Spinal cord damage can result in motor symptoms, includ-
ing weakness and spasticity, imbalance (particularly in lower limbs), sensory 
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symptoms (eg, tingling, numbness, and pain), and bladder, bowel, 
and sexual dysfunction. Brainstem and cerebellar involvement is 
signaled by eye movement, swallowing dysfunction, and ataxia. 
Involvement of the optic nerves can result in impaired vision.16 
Cognitive impairment is commonly associated with MS (such 
as attention, information processing efficiency, and short-term 
memory) and may limit daily activities and reduce health-related 
quality of life.17

Unique Qualities of Patients in the Federal 
Healthcare System
As a group, patients with MS who are being managed within the 
VHA system are thought to differ in some ways from patients 
with MS in the general population.

Presentation. Among military personnel, MS most commonly 
presents before the age of 40 years and is often diagnosed during 
military service or soon after.18 Veterans, in fact, may be diag-
nosed at a younger age than non-veterans.19 According to current 
Department of Defense statistics, unadjusted incidence rates are 
highest in the Air Force and Coast Guard, lower in the Army and 
Navy, and lowest in the Marine Corps.18

Characteristics. There are some unique features of the Vet-
eran population with MS. In 2006, Guarnaccia et al found that, 
compared with the cohort of patients from a pivotal phase 3 trial 
for interferon beta-1b, their veteran cohort was more likely to be 
male, older, and more disabled.20 In addition, this study report-
ed a higher percentage of non-Caucasian patients than is typi-
cally found in civilian populations.20 Similarly, when comparing 
a veteran population who received their care through the VHA 
to both the general population with MS and to veterans who re-
ceived their care elsewhere, Lo and colleagues found that vet-
erans with MS who were treated through the VHA were more 
likely to be male, have the lowest proportion of primary progres-
sive disease, have the highest proportion of relapsing-worsening 
disease, and live with the disease longer.21 Of note, however, the 
study conducted by Lo et al may have had a higher prevalence of 
disabled veterans, and a more recent study by Culpepper et al 
in 2008 found that the subtypes of MS and general disability as-
sessments in veterans with MS are fairly similar to those of other 
large population registries.22

Challenges Faced by Patients and Clinicians
Veterans with MS and those who provide care for them within 
the VHA face unique challenges concerning access to care and 
treatment options.

Access to Care. The coordination and continuity of care is 
challenging in both civilian and veteran settings, and access to 
services and care is a general issue for patients with MS.23,24 Al-
though patients who are serviced by the VHA may theoretically 
have better access to integrated, multidisciplinary care such as 
rehabilitation, social workers, psychologists, and urologists, they 
may still face geographic difficulties in obtaining care for MS- 
related impairments, especially specialist care.19,21,25 Further-
more, veterans are more likely than non-veterans to be treated 
by a primary healthcare professional, but only 51.5% of veterans 
treated within the VA see an MS specialist once a year.21,26

Treatment Options. Although disease-modifying treatments 
(DMTs) have emerged as the current standard of care for treat-

ing patients with MS, disability may progress slowly over time; 
therefore, patients with MS may also require nonpharmacologic 
interventions (eg, rehabilitation) to manage disease exacerba-
tions and improve disability and function.21,27,28 Because some 
studies suggest that veterans with MS are more likely than non-
veterans with MS to have progressive forms of the disease and 
carry a significant disability burden (eg, fatigue, cognitive defi-
cits), nonpharmacologic strategies may be particularly useful for 
a subset of the veteran population.21

DIAGNOSIS AND COURSE OF  
MULTIPLE SCLEROSIS
MS is diagnosed after demonstrating neurologic episodes sepa-
rated in space and time and excluding other disease states that 
may explain the patient’s symptoms (eg, inflammatory condi-
tions or infectious, metabolic, or neurologic disorders).29

Revised Diagnostic Criteria 
The revised McDonald Criteria for the diagnosis of MS were 
published in 2011.29 Current criteria for diagnosing patients who 
present with a clinically isolated syndrome (CIS) suggestive 
of MS or with symptoms consistent with a CNS inflammatory  
demyelinating disease emphasize the importance of clinical pre-
sentation, cerebrospinal fluid (oligoclonal bands and IgG Index), 
and magnetic resonance imaging (MRI) using standardized  
imaging protocols.29,30 Noteworthy revisions in the 2011 update 
include the following29:

n 	The recognition of the utility of T2 lesions as reliable indica-
tors of dissemination in time 

n 	Clarification about the use of spinal-cord lesions as a sub-
stitute for brain lesions to confirm dissemination in space

n 	Guidance on the diagnosis of primary-progressive MS 
(PPMS) that places more emphasis on clinical and MRI 
(brain or spinal cord) evidence and less emphasis on  
cerebrospinal-fluid findings

Classification of Multiple Sclerosis
There are four main subtypes of MS, classified according to  
clinical course27:

n 	Relapsing-remitting (RRMS) 
n 	Primary-progressive (PPMS)
n 	Secondary-progressive (SPMS)
n 	Progressive-relapsing (PRMS)

RRMS is characterized by acute attacks with full or partial 
recovery. Studies undertaken prior to the emergence of DMTs 
have indicated that in 50% of patients, RRMS typically pro-

CLINICAL CONSIDERATIONS
Our faculty advisors pointed out that most veterans 
(60% to 70% by their estimates) do not receive care 
within the VHA system. They noted that this is, in large 
part, due to the prioritization of care by the VHA. In the 
current framework, service-connected veterans have 
the highest priority, followed by non-service-connected 
veterans with lower incomes. Faculty added that many 
veterans who are not service connected are ineligible 
for VA care because their incomes are above the annual 
income threshold.
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gresses into SPMS, which is characterized by disease progres-
sion with or without occasional relapses, minor remissions, and 
plateaus.31 PPMS progresses from the onset of disease without 
acute relapses, and PRMS, though relatively rare, is progressive 
from onset and accompanied by acute relapses with or without 
recovery.31

Benign MS (BMS) is an additional form of relapsing-remitting 
MS in which patients are typically free of permanent disability 
and experience few relapses.32,33 This condition is estimated to 
affect approximately 10% to 20% of patients, although prevalence 
estimates vary considerably because there is little agreement on 
the criteria for defining the condition.32,33

Symptoms of MS develop when nerve signal conduction slows 
as a result of axonal demyelination.1 Pathologic and MRI stud-
ies have shown that inflammation is highest in early relapsing 
disease and that axonal damage begins before symptoms are evi-
dent, contributing to CNS atrophy.34 Most patients who have MS 
exhibit progressive neurologic deterioration without treatment; 
even those in remission display evidence of ongoing development 
of brain lesions and atrophy.9,35

DISEASE-MODIFYING TREATMENTS
DMTs are the cornerstone of MS therapy for RRMS.36 These 
treatments target the underlying disease processes of inflam-
mation and demyelination, inhibiting lesion formation in the 
brain as clinically reflected by reductions in relapse frequency 
and severity and as detected by MRI reductions in gadolinium-
enhanced lesions and T2-lesion burden.27,37,38 

Treatment goals for MS include the following34,39:
n 	Preventing long-term disability  
n 	Reducing rates of relapse 
n 	Preventing/slowing disease progression

Both the American Academy of Neurology (AAN) and the 
National Multiple Sclerosis Society (NMSS) recommend early 
and uninterrupted therapy with DMTs for patients diagnosed 
with relapsing forms of MS, including those with SPMS who 
continue to have relapses.27,40,41 Evidence suggests that early, 
first-line treatment of MS with interferon-β agents may prevent 
the conversion of a first isolated demyelinating episode into clini-
cally definite MS, limit the accrual of dysfunction, and slow atro-
phy.34,42,43 In addition, studies have shown that early first-line use 
of glatiramer acetate reduces the rate of relapse and the devel-
opment of new gadolinium-enhancing and T2-weighted lesions, 
compared with placebo.44

Several clinical trials and follow-up studies have underscored 
the clinical benefit of not only early and continuous treat-
ment with DMTs, but also the benefits of their long-term use.34 
Broadly, these trials showed that patients with relapsing MS 
who were treated with interferon-β agents, glatiramer acetate, 
mitoxantrone, natalizumab, or fingolimod experienced a reduc-
tion in relapse rates and disease progression.34,45-47 Furthermore, 
follow-up studies have shown that patients who continued to take 
interferon-β agents and glatiramer acetate at the time of a later 
follow-up visit had reduced relapse rates, decreased disability 
progression, and longer transition time to SPMS than did those 
who reported more limited exposure to MS treatment.47,48

Pharmacologic Options
A number of DMTs with different mechanisms of action are cur-
rently approved by the US Food and Drug Administration (FDA) 
for the treatment of relapsing forms of MS. These include intra-
muscular and subcutaneous formulations of interferon β (β-1a 

and β-1b), glatiramer acetate, fingolimod, natalizumab, and mi-
toxantrone (Table 1).

Interferon, an immunomodulatory agent, was the first agent 
approved for the treatment of MS and is thought to suppress 
T-helper cell response and reduce T-cell migration across the 
blood-brain barrier.49 Although treatment with interferon β re-
duces conversion to clinically definite MS and lessens the rate of 
brain parenchymal loss in patients who present with CIS sugges-
tive of MS, the presence of neutralizing antibodies can result in 
a substantial decrease in efficacy, especially when administered 
subcutaneously.50

Glatiramer acetate, another immunomodulatory agent, is 
thought to alter T-cell activation and differentiation.49 Phase 3 
clinical trials of therapy with glatiramer acetate have demon-
strated an approximately 30% reduction in relapses as well as 
significant reductions in disability progression and new brain 
lesions as measured by MRI.51 Current data support the use of 
glatiramer acetate for treating RRMS, but not progressive MS 
without relapses.27,52 

Fingolimod, the first available oral agent, is approved for use 
in relapsing forms of MS. This sphingosine 1-phosphate (S1P) 
receptor modulator binds to S1P receptors on lymphocytes and 
prevents T cells from crossing the blood-brain barrier and in-
vading the CNS.53 In a clinical trial, fingolimod demonstrated 
significant improvements in relapse rates and MRI parameters, 
reduced the risk of disability progression, and reduced brain at-
rophy.53

Natalizumab, a monoclonal antibody, antagonizes very late ac-
tivating antigen (VLA)-4 on leukocytes and, in doing so, blocks T-
cell migration across the blood-brain barrier.49 Natalizumab has 
demonstrated efficacy for RRMS following the failure of first-line 
therapies.46,54 Indeed, because some studies have shown it to be 
superior to first-line agents in relapsing forms of MS, some neu-
rologists are increasingly considering the use of this agent in pa-
tients with worsening MS.55

Mitoxantrone is an antineoplastic agent that inhibits cell rep-
lication, specifically DNA and RNA synthesis of B and T cells.14,49 
Although approved for the treatment of RRMS, SPMS, and 
PRMS, mitoxantrone has shown benefit only for patients who 
continue to experience relapses and develop new MRI lesions.14

In addition to the approved agents discussed above, a num-
ber of additional agents are currently being investigated or in 
development. These include (but are not limited to) cladribine, 
dimethyl fumarate, laquinimod, and teriflunomide, as well as 
the monoclonal antibodies alemtuzumab, daclizumab, and ritux-
imab.31 Studies are ongoing to determine the safety and efficacy 
of these agents.

Choice of Agent
The increasing complexity of therapies available for treating pa-
tients with MS underscores the need for shared decision mak-
ing between patient and clinician when selecting a DMT. Factors 
that should be considered include the following56:

n 	Type of MS 
n 	Proven efficacy
n 	Patient preference
n 	Ability to administer/receive injections
n 	Side effects 
n 	Comorbidities (eg, depression, epilepsy)
n 	Ease of blood-test monitoring

AAN and NMSS guidelines recommend initiating treatment 
with interferon β-1 agents and glatiramer acetate as soon as pos-

Practical Strategies for Managing MS							       www.Med-IQ.com/a582 	                                       5

http://www.Med-IQ.com/a582


sible following a diagnosis of RRMS.27,40 Because interferon β-1 
agents and glatiramer acetate have similar efficacy, selection is 
primarily based on the presence and severity of comorbidities, 
adverse effects, and patient preference.44,56 

NMSS guidelines recommend natalizumab for patients who 
have had an inadequate response to, or who are unable to tol-
erate, other MS therapies and mitoxantrone for select patients 
with worsening relapsing disease or worsening SPMS.40

Of note, natalizumab is associated with a risk of  
progressive multifocal leukoencephalopathy (PML)—a serious 
and potentially fatal opportunistic infection caused by the JC 
virus (JCV)—and, as a result, this agent is administered under 
a strict protocol.55,57 An expert consensus panel recommended 
that natalizumab be considered in patients who: (1) have had a  
suboptimal response to interferon β or glatiramer acetate, (2) 
cannot tolerate interferon β or glatiramer acetate, or (3) fall 
into a poor prognosis category (eg, devastating relapse at onset,  
early high rate of relapse, rapid onset of disability).55 Natalizum-
ab may be considered as a first-line treatment for this latter cat-
egory of patients.55

TABLE 1. Disease-Modifying Treatments for Multiple Sclerosisa  

Fingolimod 
(Gilenya)

Glatiramer 
acetate  
(Copaxone)

Interferon β-1a 
(SC: Rebif, IM: 
Avonex)

Interferon β-1b 
(Betaseron, 
Extavia)

Mitoxantrone 
(Novantronec)

Natalizumab 
(Tysabri)

Modulator of the sphingosine-
1-phosphate receptor, which 
leads to internalization of the 
receptor

Amino acid polymer with 
immune-modifying properties, 
such as induction of suppressor 
T-cell activity

Anti-inflammatory cytokines 
with multiple immunomodula-
tory effects, including enhance-
ment of suppressor T-cell 
activity, reduction of cytokine 
production, down regulation of 
antigen presentation, and inhi-
bition of lymphocyte trafficking

Anthracenedione that interca-
lates into DNA inhibiting B-cell, 
T-cell, and macrophage prolif-
eration and impairing antigen 
presentation

Anti-adhesion monoclonal 
antibody that blocks leukocyte 
migration into inflamed tissue

CBC = complete blood count; DNA = deoxyribonucleic acid; FDA = US Food and Drug Administration; IM = intramuscular; IV = intravenous; NAbs = neutralizing antibodies; PML = progressive 
multifocal leukoencephalopathy; SC = subcutaneous; UTI = urinary tract infection.
a Agents are listed alphabetically, not in order of preference.
b This list of events is not all inclusive.
c This brand-name product is no longer available.
Derived from prescribing information for individual agents and Brandes DW, et al. A review of disease-modifying therapies for MS: maximizing adherence and minimizing adverse events. Curr Med 
Res Opin. 2009;25:77-92.

0.5 mg daily (oral)

20 mg/day (SC)

SC: Titrate to 22 
mcg or 44 mcg 3 
times weekly (SC) 
IM: 30 mcg once 
weekly

Titrate to 0.25 mg 
every other day 
(SC)

12 mg/m2 every 3
months; cumula-
tive lifetime 
maximum of 140
mg/m2 (IV)

300 mg monthly 
(IV)

• �Bradycardia (primarily a first-dose 
effect)

• Infection
• Macular edema
• Respiratory effects 
• Elevated liver enzymes
• Hypertension

• �Injection-site reactions and 
necrosis

• �Postinjection systemic reactions 
(flushing, chest pain, palpitations, 
anxiety, dyspnea, throat constric-
tion, urticaria)

• Lipoatrophy
• Lymphadenopathy

• �Flu-like symptoms (muscle aches, 
fever chills, headaches, fatigue)

• �Injection-site reactions and 
necrosis

• Depression
• �Hematologic and liver-function 

abnormalities
• Hypersensitivity
• Seizures
• Cardiovascular disorders
• Autoimmune disorders

• Cardiotoxicity
• Cardiac arrhythmias
• Secondary amenorrhea
• Alopecia
• UTIs
• Nausea
• �Secondary acute myelogenous 

leukemia

• PML
• Infection
• Hypersensitivity reactions
• Depression
• Cholelithiasis

• �May be a potential first-line 
therapeutic option, but most cli-
nicians are not currently using it 
as such because of uncertainty 
about long-term safety

• �CBC testing prior to initiating 
treatment

• Pregnancy category C

• A first-line therapeutic option
• No laboratory testing required
• Pregnancy category B

• A first-line therapeutic option
• �Requires regular laboratory 

testing
• Can generate NAbs
• Pregnancy category C

• �A second-line therapeutic 
option, but toxicity limits its 
clinical applications

• �Serious risks involve cardio-
myopathy, treatment-related 
leukemia, and infertility

• Pregnancy category D

• �A second-line therapeutic 
option; the advent of the JC 
antibody test, however, may 
increase this agent’s use in 
early therapy

• Serious risk of PML
• Can generate NAbs
• Pregnancy category C

    AGENT		      MECHANISM OF	            DOSE	              ADVERSE EVENTSb		          COMMENTS
    (TRADE NAME)	      ACTION		             (ROUTE)

 

CLINICAL CONSIDERATIONS
Although fingolimod was approved by the FDA in 2010, 
guidelines have not yet offered recommendations for 
this agent’s place in therapy, and the short- and longer-
term risks are still being evaluated. Because of the po-
tential for infection and possible effects on vision and 
cardiovascular status, our faculty experts suggest that 
it would be prudent to consider more established first-
line agents such as interferon β and glatiramer acetate 
before considering fingolimod.
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Risk factors for the development of PML include prior, long-
term, and concurrent treatment with immunosuppressive 
agents, duration of treatment with natalizumab, and the pres-
ence of JCV antibodies.55,58 Until recently, validated methods for 
determining JCV status have been unavailable. However, assays 
that have been evaluated in clinical studies to assess blood for 
the presence of JCV antibodies are currently in development. 
These assays will help stratify patient risk of PML prior to treat-
ment initiation.55,59

Mitoxantrone is the only FDA-approved agent for worsening 
RRMS, SPMS, and PRMS and can be used in different regimens 
for patients who are accumulating residual disability from re-
peated attacks and for those with rapid disability and evidence 
of continued inflammatory lesions.40,60,61 

Special Considerations in Veterans That Affect Choice 
of Agent. The unique characteristics of patients with MS 
being treated by the VHA—such as the type of MS, age, and  
symptom burden—may influence treatment decisions. The  
following considerations should be taken into account when  
selecting a DMT:

n 	Treatment pattern data within the VHA suggest that 
veterans with MS who are treated with DMTs are more 
likely to be treated with interferon β and glatiramer 
acetate; mitoxantrone use within the VHA has almost 
been completely eliminated because of concerns related to  
serious side effects64 

n 	Although inflammatory disease activity is prominent in 
RRMS, it is less so in progressive MS, which is character-
ized by destructive and degenerative processes, and agents 
such as interferon β have less of an effect once MS has 
entered a secondary progressive phase34

n 	Data suggest that younger patients (aged 20-29 years) 
tend to respond more favorably to DMTs; because studies 
suggest that veterans with MS tend to be older than their 
non-veteran counterparts, veterans, as a group, may have a 
reduced response to DMTs9,20,21

n 	Symptomatic medication use is higher among veterans who 
receive care in the VHA system than it is among veterans 
who receive care outside of the VHA system and among 
non-veterans with MS because of more severe disability21

n 	A cohort study found that 74% of patients with MS were 
taking at least one CNS medication that interfered with 
cognition and worsened processing speed, sustained  
attention, and fatigue; clinicians must carefully consider 
the potential CNS side effects of MS medication when 
choosing an agent for patients in the VHA population4,65

Challenges Associated With Disease-Modifying 
Treatments
Although DMTs have shifted the therapeutic paradigm in the 
treatment of relapsing MS, efficacy is partial and limited, due, in 
part, to variations in the pathology of MS and patient response 
to therapy.61,66 For example, the course of MS disease in African 
American patients may be more disabling than the course in 
Caucasian patients, and men with MS may be less responsive 
to interferon-β treatment and experience greater progression of 
disability than women.67,68

Monitoring Disease Status. Because DMTs are only partial-
ly effective, clinicians should anticipate breakthrough disease or 
suboptimal response.61 Continued disease activity while on thera-
py is characterized by multiple relapses, increased disability, and 
radiologic activity.61,69 Natural-history studies have shown that 
most patients with early MS have one to two relapses every 2 
years; therefore, relapse counting is an important outcome mea-
sure for assessing response to DMTs, and higher rates may indi-
cate a suboptimal response.61 Similarly, in studies of patients who 
were treated with interferon β, those with more than two active 
lesions on MRI 1 year after initiating treatment had a greater 
risk of experiencing an early increase in disability after 2 years of 
treatment than were those with two or fewer lesions.70 Disability 
progression (as measured by the expanded disability status scale 
[EDSS]—the most commonly used standardized and validated 
measure of functional abilities and disease progression) can also 
help predict the failure of interferon-β treatment.71 In addition, 
the presence of neutralizing antibodies is associated with incom-
plete response to therapy in patients being treated with inter-
feron β.61

On the basis of these factors, patients monitoring strategies 
should include the following61,66,69,72:

n 	Planning follow-up visits in advance—clinical check-ups 
3 months after beginning therapy and twice annually  
thereafter

n 	Educating patients about the side effects, risks, and ratio-
nale for DMTs

n 	Educating patients to recognize symptom changes that 
could indicate suboptimal response, especially when subtle 
changes are anticipated

n 	Counting the number of relapses
n 	Measuring changes in EDSS scores
n 	Identifying the presence of gadolinium-enhancing or T2 

lesions on MRI
n 	Identifying the presence of biologic markers such as 

interferon-β neutralizing antibodies (NAbs) and anti-
natalizumab antibodies 

n 	Assessing and optimizing patient adherence
n 	Excluding other potential causes before attributing chang-

es to suboptimal response

Other measures that can be used to specifically identify pa-
tients with breakthrough disease include patient reporting of 
MS-related symptoms, adverse effects, and health-related qual-
ity of life.61,66,73

Adherence Issues. Patient adherence to therapy is essential to 
optimize therapeutic outcomes associated with DMTs because 
gaps in treatment are associated with a greater probability of 
severe relapse.74 Unfortunately, several factors can limit adher-
ence (Table 2). MS can progress silently, and patients who are 
not experiencing relapses or symptoms of progression may not 

CLINICAL CONSIDERATIONS
Our faculty advisors noted that the safety of mitoxan-
trone has been called into question. It is associated 
with significant cardiotoxicity at low and cumulative 
doses, which limits patient lifetime exposure.62,63 In 
addition, the risk of developing treatment-related  
acute leukemia is approximately 0.8/100, and our  
faculty expert estimated that at least 25% of those 
who develop this condition die.62,63 Because of these 
serious concerns, the faculty commented that many  
neurologists no longer use this medication to  
treat MS.
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fully appreciate the importance of remaining on medication.75 
Even when patients are committed to adherence, medication 
side effects, such as injection-site reactions, post-injection sys-
temic reactions, flu-like symptoms, depression, and allergic reac-
tions, can present challenges.36 The type of MS can also influence 
adherence (eg, studies have identified poorer adherence among 
patients with SPMS), as can the presence of symptoms such as 
cognitive impairment or depression, the cost and complexity of 
treatment regimens, the perceived lack of therapeutic efficacy, 
and treatment fatigue.76-78

Despite these challenges, short-term studies suggest that 
when patients adhere to recommended DMT regimens, relapse 
risk is reduced, functional and cognitive abilities are optimized, 
and quality of life is preserved.36 Approximately 60% to 76% of 
patients with MS adhere to interferon β and glatiramer acetate 
for 2 to 5 years; the majority of those who discontinue therapy 
do so within the first 6 months to 2 years.75,77 This fact highlights 
the importance of establishing a therapeutic partnership built on 
trust and respect early in the course of therapy and reinforcing 
the importance of adherence with patients (Table 2).75

Modifying Treatment Regimens. Decisions to switch or 
modify therapy are typically made by a neurologist. In cases in 
which disease is progressing, current guidelines and expert opin-
ion recommend that60,69,79-81:

n 	Clinicians consider modifying therapy in patients with 
worsening RRMS, SPMS, and PRMS

n 	Interferon β be discontinued in patients with high-titer, 
persistent interferon-β NAbs and continued disease activ-
ity while on interferon β

n 	Patients with acute relapse be referred for appropriate spe-
cialist treatment, which may include therapy modification 
or switching

When patients are exhibiting a suboptimal response to thera-
py, the following therapeutic options are recommended55,60,82:

n 	Continue with the current DMT in patients with minimal 
breakthrough disease

n 	Increase medication dose—head-to-head studies have sug-

gested that higher doses of interferon administered more 
frequently may provide better short-term results

n 	Switch therapies from interferon β to glatiramer acetate 
(or vice versa)

n 	Switch to second-line therapy (natalizumab) when 
patients continue to have frequent relapses or excessive  
MRI activity

n 	Consider patients for clinical trials when they fail approved 
therapies

GENERAL WELLNESS IN MULTIPLE  
SCLEROSIS 
The optimal management of patients with MS includes not only 
appropriate treatment, but also attention to general health and 
wellness. Health and wellness are important for recovery from 
exacerbations as well as for helping patients manage new and 
ongoing symptoms.

Optimizing Wellness
Lifestyle and health factors such as obesity, smoking, and lack 
of exercise can exacerbate symptoms of MS.21,83,84 A significant 
percentage of veterans with MS are overweight or obese, and nu-
tritional imbalances, which can negatively affect disease course 
and patient quality of life, are common.83,85 In addition, more than 
one in four patients with MS smoke—a behavior that correlates 
with pain, poorer mental health, social isolation, and possibly 
disease progression.84,86 Exercise is also integral to disease man-
agement for patients who are not experiencing an exacerbation, 
and a growing body of evidence links exercise to improving and 
maintaining functional capacity, suggesting that it confers ben-
efits for muscle-power function, exercise-tolerance function, and 
mobility-related activities.15,87 Strategies to optimize these and 
other wellness factors are summarized in Table 3. 

Symptom Management
As MS progresses, the nature and severity of symptoms can 
diversify and intensify, diminishing health-related quality of 
life and increasing the risk of depression, fatigue, and anxiety.88 

TABLE 2. Adherence Barriers and Improvement Strategies

• Side effects or risk of adverse effects 
• Perceived lack of therapeutic efficacy 
• How patient feels as result of treatment 
• �Degree of self-control that patients feel they have over the disease
• Previous history of nonadherence 
• Fear, disgust, anxiety, and autonomic response to injection 
• Treatment fatigue
• Psychiatric comorbidities 
• Cost of medication 
• Stress and coping style 
• Deterioration of injecting (fine-motor) skills as disease progresses 
• Cognitive function 

Derived from Brandes DW, et al. A review of disease-modifying therapies for MS: maximizing adherence and minimizing adverse events. Curr Med Res Opin. 2009;25:77-92; Cox D. Managing 
self-injection difficulties in patients with relapsing-remitting multiple sclerosis. J Neurosci Nurs. 2006;38:167-171; Costello K, et al. Recognizing nonadherence in patients with multiple sclerosis and 
maintaining treatment adherence in the long term. Medscape J Med. 2008;10(9):225; Clerico M. Adherence to interferon-beta treatment and results of therapy switching. J Neurol Sci. 2007;259:104-
108; and Río J, et al. Factors related with treatment adherence to interferon beta and glatiramer acetate therapy in multiple sclerosis. Mult Scler. 2005;11:306-309.

    ADHERENCE BARRIERS             				             ADHERENCE IMPROVEMENT STRATEGIES

• Assess adherence at each visit or via Internet-based tools
• Reinforce the benefits and rationale for treatment
• �Remind patients that available agents reduce the incidence, frequency, 

and severity of relapses 
• �Remind patients who are in remission that although they may not be  

experiencing relapses or signs of progression, the disease may be 
active at a subclinical level, and continuation of therapy is necessary to 
help reduce disease burden

• Educate patients and caregivers about adverse effects 
• �Avoid side effects by gradually escalating the dose when starting 

treatment, providing premedication pain relievers, and recommending 
evening administration

• �Recognize missed appointments, missed refills, and patient evasiveness 
• �Help patients cope with adverse events such as flu-like symptoms or 

injection-site reactions
• �Provide technique reminders and recommend dose schedulers and 

medication diaries
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When assessing patients with MS, it is important to remember 
that34,89,90:

n 	DMTs do not alleviate symptoms and deficits from existing 
losses of neuronal conduction

n 	New symptoms can occur at all phases of the disease in the 
form of relapse or disease progression

n 	MS symptoms can be subtle and are not always easily 
recognized as manifestations of disease

n 	Patients may be reluctant to draw attention to or discuss 
certain symptoms

n 	Multiple symptoms can coexist and exacerbate one another

The most common symptoms associated with MS include 
spasticity, fatigue, sexual dysfunction, bladder dysfunction, pain, 
and cognitive dysfunction; other common symptoms include  
mood disorders, bowel dysfunction, paroxysmal symptoms, and 
weakness (Table 4).90 These symptoms can be socially distress-
ing and disabling and may affect relationships; therefore, early 
and accurate recognition and treatment are critical to maximize 
function, improve quality of life, increase independence, and re-
duce morbidity.90

Physical Symptoms. Approximately 90% of patients with MS 
experience spasticity, caused by axonal degeneration or malfunc-
tion.91 Spasticity commonly affects lower extremities and can 
disrupt sleep and activities of daily living.90 Spasticity can also 
impair gait and mobility, and it is estimated that approximately 
one-half of patients with MS will reach two major clinical bench-

marks of impaired mobility (EDSS scores of 4.0 and 6.0) within 
10 to 20 years of disease onset.90,92

Bladder dysfunction (eg, incontinence, frequency, and urinary 
retention) can also be a source of morbidity for patients with 
MS.19 These symptoms affect quality of life and can contribute to 
urinary-tract and associated skin infections, bladder-stone for-
mation, and renal disease.37,89 As many as 70% of patients also 
experience bowel dysfunction, potentially caused by fibrosis or 
low anal sphincter pressure, poor rectal sensation, and fecal in-
continence.90,91

Pain is another common physical symptom of MS.37 Although 
it results from multiple pathways and is poorly defined, an esti-
mated 55% to 65% of patients report experiencing this symptom. 
Chronic pain is more common than acute pain, which presents 
as intense paroxysmal attacks that can worsen with age and dis-
ease progression, or subacute pain, which is frequently associ-
ated with optic neuritis.37

Cognitive and Emotional Complications. CNS symptoms, 
such as fatigue and cognitive dysfunction, can often be more 
severe than physical disability.89 Fatigue is the symptom most 
mentioned by patients with MS, is predictive of disability inde-
pendent of other neurologic impairments, and presents con-
siderable management challenges.93 The characteristics of MS-
related fatigue are quite distinct from general fatigue in that it is 
usually unexpected, occurs suddenly, is most prominent in the 
afternoon, and is worsened by heat.90 MS-related fatigue can 
exacerbate other symptoms by reducing cognition, increasing 

TABLE 3. Strategies to Optimize Wellness

Obesity

Vitamin D

Smoking

Rehabilitation/
exercise

• �Reduced animal fat intake and increased intake 
of vegetable oils and seafood may reduce 
exacerbations and disability

• �Vitamin D supplementation may benefit 
relapse rates, EDSS scores, and suppress T-cell 
proliferation

• �Smoking correlates with pain, poorer mental 
health, and social isolation and may be linked 
to disease progression 

• �Progressive resistance training can improve 
muscle strength, functional capacity, and  
balance and can reduce fatigue and depression

• �Physical activity and exercise training may 
benefit walking impairment

• �Robotic technology used in rehabilitation 
includes gait training devices, motor  
performance devices, and computer-aided, 
non-robotic therapy orthotics

EDSS = expanded disability status scale.
Derived from Goodman S, et al. Dietary practices of people with multiple sclerosis. Int J MS Care. 2008;10:47-57; Khurana SR, et al. The prevalence of overweight and obesity in veterans with 
multiple sclerosis. Am J Phys Med Rehabil. 2009;88(2):83-91; Mechanik JI, et al. AACE, TOS, and ASMBS medical guidelines for clinical practice for the perioperative nutritional, metabolic, and 
nonsurgical support of the bariatric surgery patient. Obesity. 2009;17(Suppl 1):S1-S70; Solomon AJ, et al. Multiple sclerosis and vitamin D: a review and recommendations. Curr Neur Neurosci Rep. 
2010;10(5):389-396; Turner A, et al. Smoking among veterans with multiple sclerosis: prevalence correlates, quit attempts and unmet need for services. Arch Phys Med Rehabil. 2007;88(11)1394-1399; 
Healy BC, et al. Smoking and disease progression in multiple sclerosis. Arch Neurol. 2009;66(7):858-864; Cakt BD, et al. Cycling progressive resistance training for people with multiple sclerosis: 
a randomized controlled study. Am J Phys Med Rehabil. 2010;89(6):446-457; Dalgas U, et al. Resistance training improves muscle strength and functional capacity in multiple sclerosis. Neurology. 
2009;73(18):1478-1484; Motl RW, et al. Symptom cluster and quality of life in multiple sclerosis. J Pain Symptom Manage. 2010;42(4):212-216; Lo A. Neurorehabilitation research laboratory at the 
Providence VAMC. Med Health. 2010;93(1):22-24; White LJ, et al. Exercise and multiple sclerosis. Sports Med. 2004;34(15):1077-1100. 

    WELLNESS	     EVIDENCE            			      STRATEGY
    FACTOR

• �Discuss dietary patterns with patients and reinforce good nutrition
• �Screen and track patients’ weight, and develop interventions to prevent and 

manage excessive weight gain 
• �Consider bariatric surgery for morbidly obese patients who fail traditional 

weight loss programs

• �Consider vitamin D supplementation when patient levels are deficient  
(≤ 20 ng/mL) or insufficient (21 to 29 ng/mL)

• �Ask patients about their tobacco use 
• �Counsel patients about quitting
• �Provide information about quit lines and community-support services

• �Consider cardiopulmonary exercise training 
• �Alternate exercise with rest to mitigate build-up of fatigue and heat stress
• �Suggest aquatic therapy—cool water helps to dissipate body heat, and buoy-

ancy in water helps patients attain a greater range of motion
• �Individualize strength-training programs to improve muscle tone, strength, 

endurance, and balance between agonist/antagonist and bilateral muscle 
groups

• �Encourage patients to increase their flexibility—stretching at several points 
throughout the day, stretching particular muscle groups to increase muscle 
length resulting from loss of connective tissue elasticity and counteract the 
effects of spasticity 

• �Develop an exercise prescription for the patient; when developing the pre-
scription, consider enlisting the help of a physical therapist or clinical exercise 
physiologist with MS-related experience
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depression, and limiting physical ability.37 Of note, a diagnosis 
of fatigue can be complicated by the heterogeneity of  
its symptoms.91

Cognitive impairment is highly prevalent among patients 
with MS and can lead to potentially devastating consequences, 
such as unemployment, social isolation, psychiatric morbidity, 
and difficulty managing routine tasks.93 Although it is not nec-
essarily accompanied by physical disability, moderate-to-severe 
cognitive dysfunction can disrupt everyday activities, social situ-
ations, and family relationships.89,93 The severity and symptoms 
of cognitive dysfunction vary widely and include diminutions 
in attention, information processing, working memory, execu-
tive functioning, and complex attention.37,89 Impairment can be 
subtle, however.89 Patients may not recognize symptoms of im-

pairment, and they may not be picked up by the Mini-Mental 
State Examination (which fails to identify impairment in 75% of 
cognitively impaired patients).89,90 Consequently, patients who 
have cognitive impairment require routine neurocognitive as-
sessment to identify abnormalities in domains affected by MS 
and emerging deficits.17

Finally, the unpredictable and variable nature of MS can have 
a debilitating psychologic effect on patients. The lifetime risk of 
depression among those with MS is approximately 50%, and this 
under-recognized psychologic condition can significantly influ-
ence health-related quality of life and increase suicide risk.90,91 
In addition, depression can mimic cognitive deficits, so it is par-
ticularly important that clinicians assess and manage the mental 
health of patients with MS.91

TABLE 4. Common Symptoms of Multiple Sclerosis and Potential Interventions  

Fatigue

Spasticity

Mobility and 
gait problems

Bladder  
dysfunction

Cognitive 
dysfunction/ 
depression

• �Review medications and comorbid 
conditions 

• �Use Fatigue Severity Scale (FSS) 
to quantify symptoms 

• �Ask patients open-ended ques-
tions to identify fatigue inducers 
(depression, physical exhaustion, 
metabolic conditions, medica-
tions)

• �Use Modified Ashworth Scale to 
assess severity

• �Identify spasticity inducers

• �Assess mobility and gait and 
screen for fall risk (timed 25-foot 
walk test)

• �Monitor for bladder dysfunction 
• �Obtain postvoid residual

• �Regular screening (Minimal  
Assessment of Cognitive Function 
in MS, Beck Depression Inventory 
to assess changes in mood and 
anxiety, Multiple Sclerosis Quality 
of Life Instrument, patient self-
report)

• �Annual neurologic evaluation 
• �Functional assessment (verbal 

fluency, visuospatial skills, verbal 
memory, working memory)

• �Processing speed executive  
function

CNS = central nervous system; MS = multiple sclerosis; UTI = urinary tract infection.
a The majority of these options reflect off-label uses of medication; please refer to the full prescribing information for safety information.
Derived from VHA. Multiple sclerosis system of care procedures, VHA Handbook; Braley TJ, et al. Fatigue in multiple sclerosis: mechanisms, evaluation, and treatment. Sleep. 2010;33:1061-1067; Tullman 
M. Symptomatic therapy in multiple sclerosis. Continuum. 2004;10(6):142-172; Oken BS, et al. Randomized controlled trial of yoga and exercise in multiple sclerosis. Neurology. 2004;62(11):2058-2064; 
Oken BS, et al. Cognition and fatigue in multiple sclerosis: potential effects of medications with central nervous system activity. J Rehabil Res Dev. 2006;43(1):83-90; NMSS. Management of MS-
related fatigue. National Multiple Sclerosis Society 2006; Cohen BA. Identification, causation, alleviation, and prevention of complications (ICAP). Neurology. 2008;71(24 Suppl 3):S14-S20; Dalgas 
U, et al. Resistance training improves muscle strength and functional capacity in multiple sclerosis. Neurology. 2009;73(18):1478-1484; van Kessel K, et al. A randomized controlled trial of cognitive 
behavior therapy for multiple sclerosis fatigue. Psychosom Med. 2008;70:205-213; Van den Berg M, et al. Treadmill training for individuals with multiple sclerosis: a pilot randomized trial. J Neurol 
Neurosurg Psychiatry. 2006;77(4):531-533; Souza A, et al. Multiple sclerosis and mobility-related assistive technology: systematic review of literature. J Rehabil Res Dev. 2010;47(3):213-223; Thomas P, 
et al. Psychological interventions for multiple sclerosis. Cochrane Database Syst Rev. 2006;1:CD004431; Grossman P, et al. MS quality of life, depression and fatigue improve after mindfulness train-
ing: a randomized trial. Neurology. 2010;75(13):1141-1149; de Sa JC, et al. Symptomatic therapy in multiple sclerosis: a review for a multimodal approach in clinical practice. Ther Adv Neurol Disord. 
2011;4(3):139-168.

• �Sleep specialty clinic referral: sleep disorder evalua-
tions, sleep hygiene education

• �Temperature control (cool-beverage consumption, 
cooling vest)

• �Treatment of underlying conditions such as spastic-
ity or depression 

• �Aerobic exercise, yoga, progressive passive resis-
tance training, and cognitive behavioral therapy can 
decrease fatigue and improve quality of life

• �Rehabilitation (physical therapy, conditioning 
programs, adaptive exercises)

• �Assistive devices (orthotics, stabilizers, scooters)

• �Rehabilitation (transfer training, body weight–sup-
ported treadmill, robotics locomotor training to 
improve delivery of body-weight support in clinical 
setting)

• �Assistive devices (orthotics, stabilizers, scooters)
• �Functional electrical stimulation

• �Intermittent catheterization of bladder 
• Adequate fluid intake
• �Acidification of the urine (cranberry juice,  

vitamin C)
• �Catheterization technique
• �Pelvic floor exercises 
• �Manual pressure 

• �Lifestyle modifications to conserve energy (sched-
uling naps, mobility aids, orthotics)

• �Adjust performance expectations 
• Retrain patients in previously learned skills
• �Refer to neurologist if a new impairment develops 
• �For depression: cognitive behavioral therapy, mind-

fulness training

• �CNS stimulants (eg methylpheni-
date)

• �Amantadine and modafinil

• �Central acting agents (eg, baclofen, 
tizanidine)

• �Benzodiazepines 
• �Anticonvulsants
• �Botulinum toxin
• �Intrathecal baclofen pumps

• �Fampridine

• �Anticholinergics (oxybutynin for 
hyperreflexive bladder), tolterodine, 
trospium, darifenacin), desmopressin 

• �Alpha blockers
• �Antibiotics for UTIs

• �CNS stimulants
• Antidepressants
• Antipsychotics
• Anxiolytic agents
• �For cognitive dysfunction: limit seda-

tive drugs

   SYMPTOM	  ASSESSMENT		                NONPHARMACOLOGIC	                                    PHARMACOLOGIC
				                                    OPTIONS		                                                       OPTIONSa
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Active Symptom Management. An active approach to 
symptom management can help clinicians identify symptoms 
that require intervention and develop an individualized care plan 
that includes exercise, multidisciplinary support, and pharmaco-
logic intervention.89 In particular, those with unstable disease or 
those who require complex symptom management may benefit 
from frequent specialty care, follow-up, or specialist referral.11

The Identification, Causation, Alleviation, and Prevention of 
Complications (ICAP) model offers a 4-step, cohesive approach 
to symptom management based on identifying specific symp-
tomatic issues, recognizing the causes of symptoms, alleviating 
symptoms, and preventing long-term complications89:

n 	Identification—Elicit and interpret information from the 
patient about symptoms encountered in MS, including 
probing for symptoms that are not offered

n 	Causation—Determine whether the complaint is a 
primary or secondary symptom of MS or related to a co-
morbid condition 

n 	Alleviation—Treat the symptom directly, address comor-
bidities, or minimize factors that worsen symptoms

n 	Prevention—Proactively modify factors that are causing 
symptoms, worsening symptoms, or leading to secondary 
effects 

OPTIMIZING PATIENT MANAGEMENT IN 
THE FEDERAL HEALTHCARE SYSTEM 
Veterans with MS require more healthcare visits per person than 
most other diagnostic groups within the VHA.94 Accordingly, to 
improve care, and—in particular—access to specialty care, the 
VHA funded two Multiple Sclerosis Centers of Excellence (MS-
CoEs) in 2003, one in Baltimore (MSCoE-East) and the other in 
Seattle/Portland (MSCoE-West).26 The mission of the MSCoE is 
to support and maintain the health, independence, quality of life, 
and productivity of veterans with MS through clinical care, edu-
cation, and research.11

The MSCoEs provide resources for patients, caregivers, and 
clinicians.11,80 These centers also conduct research relevant to 
the health needs of veterans with MS and have created a nation-
al program of education and training to ensure that healthcare 
professionals within the VHA are adequately educated and sup-
ported to optimally care for veterans with this condition.4,94

They make use of a specialized hub-and-spoke system to de-
liver multidisciplinary, coordinated care.11 Each Veteran Inte-
grated Service Network (VISN) has at least one MS Regional 
Program, which forms the hub that coordinates comprehensive, 
multidisciplinary, specialized MS care. The spokes comprise oth-
er VA Medical Centers and outpatient facilities within the local 
area of each hub.11 This system integrates local and regional fa-
cilities within each VISN and is designed to ensure that patients 
receive timely primary and specialty care that addresses their 
unique healthcare needs, including, if necessary, care for spinal- 
cord disease.11,26 The purpose and core resources of this model 
are summarized in Table 5.

TABLE 5. Multiple Sclerosis Center of Excellence Resources 

Regional  
center (hub) 

Spoke site

• Purpose: �At least one MS regional
program per VISN

• Personnel: �Physician, nurse, social
worker, and administrative
assistant 

• Practice: The hub coordinates
care for patients at a local medi-
cal center and at outlying facili-
ties in the VISN via:

- Outpatient clinic treatment
- �Annual evaluation and care- 

plan review
- �Annual completion of elec-

tronic clinical data surveil-
lance tool

• Purpose: Works with the regional 
hub to deliver care to the local 
MS population

• Personnel: A care coordinator is 
assigned to help with care at 
each spoke facility

• Practice: Spokes coordinate with 
the hub and provide care locally 
via consultations and referrals 
using telehealth and informatics

MSCoE = Multiple Sclerosis Centers of Excellence; MS = multiple sclerosis; VHA = Veterans Health Administration; VISN = Veteran Integrated Service Network.
Wallin MT. Integrated multiple sclerosis care: new approaches and paradigm shifts. J Rehabil Res Dev. 2010;47(6):ix–xiv.

Provider-support tools:
• Electronic medical records 
• �Informatics tools (eg, morbidity measures to track 

outcomes and decision-support tools)
• �Telehealth: home telehealth, intrafacility tele-

health, and store-and-forward telehealth
• Internet-based portals–MyHealtheVet
• Open-access scheduling 
• Remote visits
• �Clinical practice guidelines on diagnosis, therapy, 

symptom management, and benefits available 
through the VHA

Patient-support tools/resources:
• Targeted education via home Internet system
• Telehealth support 
• Compliance tools

VHA handbook provides information 
on:

• �Diagnostic and therapeutic health-
care services required by patients 
with MS, including primary care

• �Disease-modifying treatments
• �Symptomatic pharmacologic 

therapies

MSCoE Informational Web site
for providers and veterans with MS that 
supports:

• Information sharing 
• Content adapted for patients 
• Question-and-answer feature

   LOCATION	  DESCRIPTION		                TOOLS	                                    		                 KEY RESOURCE

 

CLINICAL CONSIDERATIONS
Although the VHA provides healthcare (including 
medication) for eligible patients who have MS, addi-
tional benefits are available for veterans who developed 
symptoms of MS during active military service or with-
in 7 years after honorable discharge.6 These benefits 
may include6: 
• �Home-modification benefits to assist with residential 

adaptations 
• �Assistance in purchasing mobility devices
• �In-home assistance for activities of daily living 
• �Supportive services such as respite or skilled nurs-

ing care
• Monthly disability pension
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CONCLUSION
Therapeutic advances are shifting the treatment of MS toward 
early and continuous intervention with a range of DMTs. In  
addition, new agents have recently been approved or are under 
investigation for the treatment of MS-related symptoms, includ-
ing gait impairment and spasticity. Newer DMTs, although po-
tentially more efficacious, also have more untoward effects and, 
therefore, require monitoring by MS specialty providers. To 
optimize patient outcomes, those with MS generally require the 
involvement of a number of specialists. Ideally, this care should 
be coordinated through a specialized network, such as that  
provided within the framework of the MSCoEs. When applied 
appropriately, these programs can help maintain patient func-
tion and quality of life and prevent complications. 
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PRACTICAL STRATEGIES FOR MANAGING MULTIPLE SCLEROSIS  
IN THE FEDERAL HEALTHCARE SYSTEM

CME/CE EVALUATION AND POST-TEST
Expiration Date:  August 28, 2012

To earn CME/CE credit, complete the evaluation, attestation, and post-test, 
answering 70 percent of the questions correctly. If completing the evaluation in 
print form, please use all capital letters and print your name, address, and other 
information requested below. 

Send originals to: Med-IQ, 5523 Research Park Drive, Suite 210, Baltimore, Mary-
land 21228, or fax to 443 543 5210 by August 28, 2012. For mailed or faxed evalua-
tions, allow 4 to 6 weeks from receipt of evaluation form for delivery of statement 
of credit.

TE025NEU11 NL1 8-29-11 1/3

The purpose of this evaluation is to receive your feedback so we may improve future educational activities. All responses are confidential but may be evaluated in 
aggregate. Thank you.

PARTICIPANT INFORMATION

Date of Participation in Activity:
	
First Name:					                   Last Name:

Degree/Profession:       r  MD       r  DO       r  PharmD       r  RPh       r  PhD       r  PA       r  RN       r  NP       r  LPN       r  Other:

Specialty:

Address 1:

Address 2:

City/State/Zip:

Phone:					         Fax:				                 E-mail:

Type of practice:           �r VA Medical Center       r Community-Based Outpatient Clinic       r Community Living Center       r VET Center       

r Domiciliary       r Other
      
Approximately how many patients do you see each week?

Of these patients, approximately what percentage have multiple sclerosis?                   %

ACTIVITY EVALUATION

1.  �Explain the importance of early and ongoing treatment 
in MS

2.  ���Outline the differences in disease presentation and 
treatment between veteran and non-veteran MS popu-
lations and describe resources available through the 
VHA to optimize the care of veterans with MS 

3.  ��Identify appropriate patient candidates for DMTs, 
select appropriate treatment options, and describe 
methods for monitoring disease status 

4.  ��Describe key components of symptomatic  
management and wellness approaches to MS

  r	   r           r           r           r           r          r          r    

  r	   r           r           r           r           r          r          r

  r	   r           r           r           r           r          r          r

  r	   r           r           r           r           r          r          r

Rate the extent to which this CME activity		                  Minimally			                                  Completely         N/A
met the following learning objectives:		                 1	               2	               3	               4	               5	               6	              7             
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Did this activity provide fair and balanced content free from commercial bias?     r Yes     r No
(Commercial bias is defined as information presented that advocates a specific proprietary business product or service of a commercial interest.)

As a result of this learning experience, what will you do differently in the care of your patients?

How will you implement these changes?

Which of the following practice changes do you intend to implement as a result of participating in this learning experience?
A. I will investigate the resources available to MS patients within the VA health system
B. �I will consider initiating a DMT or referring to a specialist for the initiation of a DMT in my patients with confirmed or suspected relapsing forms of MS
C. �In my patients who are receiving DMTs, I will routinely monitor for medication adherence, adverse effects, and treatment response
D. �I will use an active approach when evaluating patients for MS-related symptoms
E. Other (please specify):
F. None

Are there specific barriers to multiple-sclerosis patient management that you feel better equipped to address as a result of this activity? If so, please list 
them.

Are there specific barriers to multiple-sclerosis patient management that this activity did not address? If so, please list them.

I would like to see CME/CE activities on these topics:

Other comments (eg, what can we do to improve future CME/CE activities?):

ATTESTATION AND SIGNATURE REQUIRED TO RECEIVE CREDIT:

Physicians:       I claim    r 	 	 (maximum 1.0) AMA PRA Category 1 Credit™

Pharmacists:   I claim    r 	 	 (maximum 1.0) contact hour/0.10 CEU

Signature:						                    Date:

Met your expectations                                                                                       r	       r            r             r            r            r           r              r    
  
Is applicable to your practice                                                                          r	       r            r             r            r            r           r              r    
 
Used appropriate teaching methods                                                           r	       r            r             r            r            r           r              r    

Provided current scientific evidence to support content                     r	       r            r             r            r            r           r              r    
    
Addressed barriers to optimal patient management                            r	       r            r             r            r            r           r              r    
 
Provided useful non-educational resources                                              r	       r            r             r            r            r           r              r    

(eg, patient handouts, tools to assess practice, resources)

Addressed the following 6 core competencies:                              
Patient care                                                                                                    r	       r            r             r            r            r           r              r    
Medical knowledge                                                                                      r	       r            r             r            r            r           r              r    
Interpersonal and communication skills                                             r	       r            r             r            r            r           r              r    
Professionalism                                                                                            r	       r            r             r            r            r           r              r    
Systems-based practice                                                                            r	       r            r             r            r            r           r              r    
Practice-based learning and improvement                                        r	       r            r             r            r            r           r              r    

					                                     Needs
					                                Improvement                       Average                         Outstanding
Compared to all other CME activities similar to this  
one that I have participated in over the past year, 		             1               2               3                4                 5                6              7
I would rate this program as:			                                 r              r              r               r                r               r             r

�Rate the extent to which this CME activity:		               Minimally			                      Completely         N/A 
			                     		                1             2              3             4             5             6             7 
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Post-Test

1.  �Which of the following factors has NOT been shown to  
influence the risk of developing MS?
A.  Geography (latitude)             
B.  Smoking
C.  Viral infections            
D.  Vitamin C levels

2.  �Benign MS is a form of which of the following subtypes of 
MS?
A.  �RRMS           
B.  �PPMS
C.  �SPMS             
D.  �PRMS

3.  �Treatment goals for MS include preventing long-term  
disability and reducing rates of relapse.
A.  ���True        
B.  ��False 

4.  �Which of the following parameters are recommended for 
monitoring disease status and patient response to treatment 
with DMTs? 
A.  �The presence of gadolinium-enhancing or T2 lesions on MRI 

scans
B.  ��Increasing EDSS scores 
C.  Increasing relapse rates 
D.  �All of the above

5.  �When patients demonstrate suboptimal response to  
treatment with DMTs, which of the following is a  
recommended strategy for optimizing treatment:
A.  �Decrease dosage of interferon β
B.  �Switch from interferon β to glatiramer acetate (or vice versa)
C.  ��Increase dosage of mitoxantrone
D.  �Increase dosage of natalizumab

6.  �Approximately one-half of patients with MS will reach two 
major clinical benchmarks of impaired mobility within 10-20 
years of disease onset.
A.  �True
B.  �False

7.  �Veterans with MS can apply for service-connected benefits as 
long as the MS developed during service or within how many 
years after service? 
A.  �3 years
B.  ��5 years
C.  7 years 
D.  �10 years  
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