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The Consortium of Multiple Sclerosis Centers brought together a multidisciplinary group of clinicians and
researchers to explore and evaluate current standards in multiple sclerosis (MS) care. This Framework
Taskforce comprised 13 clinician-experts from varying fields, including neurology, biostatistics, MS nurs-
ing, pharmacy, physician assistants, rehabilitation specialists, psychology, social work, and urology. The
methods of this initiative included analysis of a needs assessment survey and an extensive literature review.
The outcome is a two-part continuing education series reviewing best practices on specific key topics in MS
care. Part 1, presented herein, discusses the background of MS care and focuses on the disease-modifying
therapies (DMT5) currently approved by the US Food and Drug Administration for use in MS. Best prac-
tices emphasize a comprehensive, multidisciplinary, patient-centered team approach. Included are sugges-
tions for effective communication among health-care team members. Up-to-date information is provided
on the clinical course of MS, including current disease-specific terminology, which is of utmost importance
in identifying optimal treatments for people with MS. Specific circumstances that health-care providers
may encounter are presented, including methods for selecting a DMT, when to switch therapies, and treat-
ment and evaluation considerations when a suboptimal response to therapy occurs. In addition, standard-
ized magnetic resonance imaging is important for diagnosis and follow-up. Magnetic resonance imaging is
recommended before starting medication therapy or switching DMT5; new lesions suggest the need to con-
Jfirm adherence or consider advancing therapy. Shared decision making among health-care providers and

people with MS is encouraged. Int ] MS Care. 2016;18:314-323.

ultiple sclerosis (MS) is a common neuro-
logic disease of the central nervous system
that often affects young adults in the prime

of their lives. The disease is the most common cause of
nontraumatic disability in people aged 10 to 65 years.!
Owing to the multiple symptoms of MS, this disabling
neurologic disease has an unpredictable and varied effect
on a person’s physical and cognitive abilities, emotions,
activities of daily living, and quality of life. In addition,
MS is an expensive disease to treat and can be financially
burdensome for people with MS and their families and
for insurers and payers; national annual costs of MS are
estimated to be $6.8 billion to $11.9 billion.?

In April 2015, the Consortium of Multiple Sclerosis
Centers (CMSC) convened the first of two in-person
meetings of a multidisciplinary group of clinicians and
researchers to explore the current MS standards of care.
This meeting was a continuation and offshoot of the
concerns expressed at a 1993 conference sponsored by
the CMSC.? The Framework Taskforce comprised 13
clinician-experts from varying fields, including neurol-
ogy, biostatistics, MS nursing, pharmacy, physician assis-
tants, rehabilitation specialists, psychology, social work,
and urology. This group was tasked with the goal of
reviewing the MS literature and current standards of care
and developing an up-to-date, evidence-based Frame-
work of Care for clinicians on the front line of MS care.

These multidisciplinary experts plan to continue with

future meetings to further develop additional aspects of
the MS Framework of Care.

The planned outcome of the meeting was to pro-
vide a concrete tool for all MS health-care providers.
The result is a two-part series of continuing education
articles focusing on the specific knowledge gaps identi-
fied in a needs assessment survey conducted with the
CMSC membership in 2014. Reflecting the identified
needs, Part 1 discusses MS disease characteristics and
disease-modifying therapies (DMTs), including selecting
therapies, identifying a suboptimal treatment response,
and switching therapies. Part 2 focuses on MS symp-
toms (not included herein); survey participants expressed
strong interest in detailed information about symptom-
atic care for bladder and bowel dysfunction, mental
health issues, and cognitive impairment. To address
specific issues described in the survey, the Framework
Taskforce decided to concentrate on the subspecialty
care related to bladder, bowel, mental health, and cogni-
tion, and these areas of symptomatic care are covered
in Part 2 of the series. Rehabilitation was also identified
as an important topic of interest and is discussed at the
conclusion of Part 2.

Background

Before 1993, symptomatic management was the focus
of MS care because there were several medications used
successfully but no DMTs. In the early 1990s, DMTs
became available, and as of May 2016, there were 14
DMTs approved by the US Food and Drug Administra-
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tion for use in MS.%® It is wide-
ly believed that there is now
a strong emphasis on DMTs
and a minor focus on symptom
management in clinical practice.

People with MS are appro-
priately managed by effectively

Nursing
addressing the course of the Fmmennde
disease and its resultant symp-
toms. A mulddisciplinary focus
on symptoms is highlighted in
Primary

Care
Clinician

the recently published Ameri-
can Academy of Neurology
MS quality measures, in which
Rae-Grant et al.” discuss gaps

in care and areas where qual-
Patient

ity measures may be used to Atficcits

improve the care of people with
MS. The future of quality MS
care requires finding a balance
in which disease and symptoms
are co-managed equally; indeed,
the merit-based incentive pay-
ment system, as defined in the
Medicare Access and CHIP
Reauthorization Act of 2015,
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Figure 1. Multidisciplinary patient-centered team approach
promotes communication and optimal care
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may demand it.

Current practice should emphasize a comprehensive
care model in MS, incorporating a patient-centered
approach with an organized, multidisciplinary plan of
care combined with an experienced team of health-care
professionals (Figure 1). Each specialist brings expertise
and knowledge to meet the varied needs of patients
and their families; however, not every patient may need
to consult with every subspecialty. All care providers
working together as a team will provide the most ben-
efit to people with MS. Above all, the entire MS team
should strive to see patients as people who happen to
have MS, not as MS patients. It is a subtle difference
but can have a huge effect on how they perceive them-
selves and function.

Effective communication between team members
is essential to optimize efforts to address the medical,
social, vocational, emotional, and educational needs
of people with MS. Recognized MS organizations,
including the Multiple Sclerosis Association of Amer-
ica (http://mymsaa.org), Multiple Sclerosis Coalition
(http://www.ms-coalition.org), Multiple Sclerosis Foun-

dation (http://www.msfocus.org), and National Mul-
tiple Sclerosis Society (http://www.nationalmssociety.
org), are important sources of information, support, and
assistance to patients and their families. Support groups
may be helpful to some, and these organizations help
facilitate these outlets for social events and activities.

An effective team approach allows for coordinated
services and continuity of care, which focuses on the best
interests of people with MS and their families.! Unfor-
tunately, the reality is that the coordination of large
medical teams can be challenging, especially in rural
areas where specialty services may not exist. To achieve
optimal results, the team approach must emphasize
the importance of communication, not only between
health-care providers and patients but also between the
various providers on the treatment team itself. When the
health system facility and various providers use the same
electronic health record (EHR), some communication
is manageable. Although the EHR may assist with com-
munication within the facility and between providers,
communication is still a challenge across different EHR
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platforms. For effective, mulddisciplinary care, it can be
helpful to define each team member’s role and how they
will communicate with one another.

An important example of effective communication in
a collaborative environment occurs when any member
of the team identifies a patient experiencing a relapse.
For example, the patient’s physical therapist notices
weakness that was not evident in previous weeks; he
or she then contacts the neurologist to express concern
about the patient or the effect of a symptomatic medica-
tion change. This type of communication between care
providers will positively affect the care of the patient,
resulting in earlier detection and management of the
relapse. This effective care model is possible only when
all health-care providers on the team have an organized
network of communication and a solid understanding
of the disease process, diagnosis, and treatment options.

The team approach may be achieved through a vari-
ety of different strategies. The MS care team may be
part of a coordinated group in an MS care center or may
include specialists from the same hospital or facility.
Alternatively, the team may include single practitioners
in a local community who refer patients to the varied
specialists that they come to know professionally to pro-
vide optimum care to their patients with MS, in which
case the patient coordinates input from the specialists.
An effective team approach is possible only if the clini-
cian can call on a selected group of reliable, knowledge-
able providers. Some providers elect to obtain certifica-
tion in MS care as an MS Certified Specialist (MSCS),
an MS Certified Nurse (MSCN), or Certification in
Rare Neuroimmunologic Disorders (CRND). These
credentials tell health-care providers, patients, their fami-
lies, and others that the clinician has targeted knowledge
and expertise in the care of people with MS.

Clinical Course of MS and Terminology

The course of MS is variable, and 85% to 90% of
people with MS begin with relapsing-remitting disease.
A high proportion of people with relapsing-remitting
MS eventually transition to secondary progressive MS,
determined by progressive accumulation of disability
with few or no relapses or new lesions on magnetic reso-
nance imaging (MRI). Approximately 10% to 15% of
individuals with MS present with a primary progressive
disease course, which consists of progression of disability
from initial symptom onset (typically spastic monopa-
resis/hemiparesis) without clinical relapses."® When

managing people with MS, it is important to determine
the presence of inflammatory activity by clinical or
MRI criteria. There may also be disease progression that
occurs in the absence of measurable inflammation (ie,
neurodegeneration).

Based on recently updated clinical criteria,” providers
are encouraged to identify patients as having relapsing
or progressive MS, with inflammatory versus nonin-
flammatory (ie, active vs. nonactive) disease, and to
determine whether patients have disease progression
independent of relapses. The term worsening is preferred
to progressing to describe patients with relapsing disease
whose symptoms of disability are accumulating due to
frequent relapses or incomplete recovery from relapses.
The term disease progression is reserved for those in a pro-
gressive phase with evidence of gradual worsening over
time.”

Active disease can be measured by clinical or MRI
activity. Active clinical disease may be determined by
the presence of relapses, which are acute or subacute
episodes of new or increasing neurologic dysfunction fol-
lowed by full or partial recovery in the absence of fever
or infection. To meet the criteria for an MS relapse, a
new or worsening neurologic symptom must persist for
at least 24 hours.” An MS relapse may include blurred
vision, diplopia, weakness or numbness in an extremity
or the trunk, vertigo, ataxia, bladder/bowel dysfunction,
significant cognitive changes, fatigue, and so on; the
presentation may vary from patient to patient and from

1.1° evalu-

relapse to relapse. In a 2003 study, Lublin et a
ated disability in more than 200 patients before and
after relapse using the Expanded Disability Status Scale
(EDSS). Almost 50% of people had at least a 0.5-point
increase in their EDSS score after a relapse. One-third of
patients had sustained disability over time from a single
relapse. Each relapse can leave residual deficits even after
symptoms have resolved.'®!! Relapse frequency, interval
between relapses, location of lesion, and poor recovery
from relapses can affect disease worsening.'>' The MRI
criteria for active disease include the occurrence of con-
trast-enhancing T1 or new or unequivocally enlarging
T2 hyperintense lesions.’

In addition to relapsing and progressive MS, clini-
cally isolated syndrome (CIS) is considered part of the
spectrum of MS phenotypes, especially those with an
MRI showing lesions consistent with demyelination.
Abnormal MRI findings suggestive of demyelination
place a patient with CIS at higher risk of going on to
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develop clinically definite MS." Radiologically isolated
syndrome (RIS) is the incidental finding of MRI lesions
suggestive of demyelination without clinical symptoms
raising suspicion of MS. To date, RIS is not considered
an MS phenotype because patients do not demonstrate
clinical signs and symptoms; however, recent data®
suggest that 34% of patients with RIS will experience a
clinical event within 5 years. Moreover, Okuda et al.”
demonstrated that asymptomatic spine lesions in RIS
indicate a higher risk of MS independent of brain lesions
shown on MRL

A variety of factors are associated with a more aggres-
sive phenotype of MS. Clinical factors associated with
aggressive MS include male sex, older age at onset, Afri-
can American descent, initial involvement of the motor
or cerebellar region, sphincter involvement, frequent
relapses especially in the first 2 years after diagnosis, poor
recovery from relapses, and multifocal involvement at
the onset of disease. Paraclinical factors include a high
lesion burden on MRI, brain atrophy, and a low vitamin
D level.'>1¢

DMTs: Selecting Therapies, Identifying
a Suboptimal Treatment Response, and
Switching Therapies

As of May 2016, 14 US Food and Drug Administra-
tion—approved DMTs were available for the treatment
of relapsing forms of MS; several are also approved for
CIS. There are injectable, intravenous, and oral DMTs,
and these medications have different mechanisms of
action to effectively reduce the inflammatory component
of the disease. This is accomplished by reducing relapses,
reducing new MRI activity, and, hopefully, delaying
long-term disability progression. At the present time,
there are no formal recommendations and no generally
accepted algorithms for the selection of DMTs." The
Framework Taskforce encourages clinicians to consider
an individualized approach to selecting the appropri-
ate therapy for people with MS and to continue with a
focus on individualized therapy goals when considering
switching and escalating therapies (ie, shared decision
making).

When selecting the most appropriate DMT for a
patient, there are a multitude of factors to consider,
including lifestyle, availability of a care partner, accept-
ability of injection or availability of infusion services,
mental health concerns, future plans regarding preg-
nancy, and comorbidities of the patient.'” There are also

A Framework of Care in MS, Part 1

DMT considerations, including medication efficacy,
mechanisms of action, adverse effects, schedule of treat-
ment, ease and route of administration, and previous
use of DMTs. The severity of a patient’s MS should be
considered; more aggressive treatment may be appropri-
ate in patients with risk factors for more severe disease.
Although comparator trials are limited, it is thought that
the newer medications may have improved efficacy over
first-generation DMTs.

Treating this disease early, within the first 5 years of
clinical symptom onset, seems to be very important. A
variety of studies have shown that MS inflammatory
activity seems to be most robust early on in the disease
and that DMTs seem to be more effective against the
inflammatory phase of the disease. Tintore et al.'® identi-
fied early factors in CIS that are associated with long-
term disability. Specifically, the presence of oligoclonal
bands, new T2 lesions, and incomplete recovery from
relapses are independent predictors of disability accu-
mulation. The baseline lesion load, development of new
lesions during the first year, and not starting a DMT
before a second attack are independent predictors of
further relapses. Evaluating people with MS for these
parameters early on can help determine how aggressive
to be with DMTs.

Because MS is heterogeneous, an individual may not
experience an optimum clinical response to every ther-
apy.” Note that some DMTs require laboratory moni-
toring. Information about monitoring parameters is
available in the prescribing information for each DMT.
Some clinicians will conduct closer monitoring for some
laboratory studies depending on the medication, comor-
bidities, and so on. In many practices, an anti-JC virus
antibody is obtained when a new patient is diagnosed as
having MS, before medication initiation.

Best practice algorithms for clinicians were pub-
lished in the October 2014 Special Supplement of the
International Journal of MS Care.” Helpful guidelines
for decision making are provided regarding therapeutic
selection in patients with relapsing-remitting MS, CIS,
and aggressive onset or early poor prognostic indicators
of MS. The supplement also reviewed switching DMTss
owing to lack of efficacy. The supplement may be
viewed at http://ijmsc.org/toc/ijmec/16/S6.

For patients taking natalizumab, the risk of progres-
sive multifocal leukoencephalopathy (PML) should be
considered. The risk is stratified based on three estab-
lished risk factors: JC virus seropositivity, use of previous
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immunosuppression, and duration of therapy. Patients
taking natalizumab should be monitored for anti-JC
virus antibodies at least every 6 months, and index levels
may help further stratify the risk of PML in JC virus—
seropositive patients.”” After patients initiate natali-
zumab therapy, they should be monitored for PML with
frequent clinical and radiologic follow-up, the specific
timing of which will depend on risk stratification.

Magnetic resonance imaging is recommended before
starting medication therapy or switching to another
DMT and at specific intervals over time to assess treat-
ment response. Revised recommendations for a stan-
dardized MRI protocol and clinical guidelines for the
diagnosis and follow-up of MS are available.”"** A sum-
mary of these recommendations is shown in Table 1.

No evidence of disease activity (NEDA)*? is an
evolving concept. The goal of NEDA for patients
receiving a DMT is that there are no new or enlarg-
ing T2 lesions, no new gadolinium-enhancing lesions,
no relapses, and no confirmed worsening of the EDSS
score. Some consider adding a fourth element, brain
atrophy, but this measure is frequently not available in
clinical practice, and gauging excess atrophy is often dif-
ficult. A reasonable goal is to control disease activity and
prevent irreversible damage as quickly and effectively as
possible.* Although NEDA is a reasonable concept clini-
cally, developing standards is difficult because NEDA
depends heavily on the frequency of MRI evaluations.

When should clinicians consider switching therapy?
Based on NEDA data,”?® it may be advisable to have
a “zero tolerance policy.” It is important not to wait
until disability accrues to make the decision to switch.

Table 1. Timing of the core brain MRI
protocol with gadolinium for patients with an
established diagnosis of MS?'

e Before starting or switching disease-modifying therapy

e Approximately 6 mo after switching disease-modifying therapy
to establish a new baseline with the new therapy

e Every 1-2 y while receiving disease-modifying therapy to assess
for subclinical disease activity

e Unexpected clinical deterioration or reassessment of original
diagnosis

* Note: Routine spinal cord follow-up is not required unless the
syndrome is predominantly recurrent transverse myelitis

e Timing of PML surveillance brain MRI protocol: every 12 mo for
serum JC virus antibody-negative patients

e Every 3-6 mo for serum JC virus antibody—positive patients and
218 mo of natalizumab therapy

Abbreviations: MRI, magnetic resonance imaging; MS, multiple
sclerosis; PML, progressive multifocal leukoencephalopathy.

The Taskforce suggests that clinicians consider switch-
ing when breakthrough disease activity is apparent, as
evidenced by definite relapses, changes that may be
suggestive of disability progression, and substantive
MRI activity (new/enlarging T2 lesions or gadolinium-
enhancing lesions) even when the patient is asymptom-
atic. Prosperini et al.** demonstrated that patients with
subclinical MRI disease activity after 1 year of treatment
with interferons were at greatest risk for future disability
progression. In addition, developing asymptomatic brain
and spine lesions are a risk factor for future relapses.®!

If a patient is having breakthrough disease, it is
important to monitor treatment adherence and to con-
sider intolerable medication adverse effects, risk toler-
ance, and JC virus antibody seroconversion. It is also
important to check neutralizing antibodies in patients
taking interferon and to check anti-natalizumab anti-
bodies for patients taking natalizumab. Retrospective
studies have shown that switching therapies after break-
through disease may lead to favorable responses. One
analysis showed that switching from an injectable immu-
nomodulatory medication to fingolimod was associated
with fewer relapses and better disability outcomes com-
pared with a switch to another injectable medication.*
Another study suggested that switching to natalizumab
from an injectable DMT may be more effective than
switching to fingolimod regarding relapse rate and short-
term disability.?

Although there are no class I data for changing
therapy in the setting of a suboptimal response, it seems
appropriate to try to achieve a better response because
DMTs are preventive and not restorative. Coyle et
al.?*% identified patients with a suboptimal response as
defined by clinical evidence of disease activity and con-
cerning levels of MRI activity. Clinical evidence of dis-
ease activity includes at least two relapses within 1 year
or one significant relapse in the past year. Concerning
levels of MRI activity include substantial MRI changes
at 1 year in the absence of clinical symptoms or contin-
ued MRI activity on serial MRIs.?*%> Another algorithm
for treatment optimization in MS is outlined by Freed-
man et al.'® A recent consensus opinion among US neu-
rologists demonstrated a more aggressive approach to
treating MS early in the course of the disease than what
was previously recommended. Many consider switching
DMTs if at least two new T2 lesions or at least one new
gadolinium-enhancing lesion occurs when patients are
undergoing therapy.*®
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When switching therapies, it is reasonable to consider
medications with a different mechanism of action. In
addition, it is important to take into consideration the
medication’s adverse effect profile and specifics required
to monitor patients receiving DMTs. It is also important
to look at the consequences of escalating therapy and
to consider the potential effects that previous agents
may have on increasing the future risk of severe infec-
tions such as PML. Other factors to consider include
the patient’s risk of clinical worsening based on clini-
cal characteristics, MRI characteristics, the likelihood
that the new treatment will limit disease progression,
the relative safety of the new treatment, and patient
preferences regarding treatment and risks. Also consider
increased patient responsibility because newer DMTs
require more monitoring; if a patient consistently misses
appointments or is not compliant with needed labora-
tory work, then the newer DMTs that require monitor-
ing may have greater risk than benefit.

An escalation paradigm is often used to help mini-
mize both medication risks and long-term disability
in MS, although clinicians’ and patients’ thresholds to
switch and escalate therapies have become lower due to
the expanding armamentarium of MS DMTs. Older
injectable therapies, either glatiramer acetate or an
interferon, are still often started as first-line therapy and
continued for at least 6 months to assess an adequate
treatment response, although starting with an oral or
infusion DMT is becoming a more popular treatment
approach. It is in the best interest of the patient to be
monitored closely for a suboptimal treatment response
(ie, breakthrough relapse or new MRI lesions) because
if a patient is deemed to have breakthrough disease
activity, switching and escalating therapy should be
considered. If there is a suboptimal treatment response
in a patient receiving an injectable therapy who is not
deemed to have aggressive disease, another injectable
therapy may be considered, especially in individuals
with lower risk tolerance. If there is more concern for
aggressive disease and the patient is receiving an inject-
able therapy, switching to an oral therapy (fingolimod,
dimethyl fumarate) or an infusion therapy (natali-
zumab) should be strongly considered. If the suboptimal
response continues, third-line agents such as alemtu-
zumab may be considered.

In contrast to the aforementioned escalation para-
digm, some clinicians consider using an induction para-
digm, which starts with a highly effective agent, perhaps
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prioritizing efficacy over safety. Arnold et al.”’ demon-
strated that glatiramer acetate after low-dose mitoxan-
trone induction may be an effective alternative, although
the clinical trials of mitoxantrone arguably underesti-
mated its risk of cardiotoxicity and leukemia. Although
its label suggests that it should be reserved as a third-line
agent, the durable effect noted with alemtuzumab sup-
ports its use as an induction therapy. Experimental/
unproven therapies or off-label therapies (ie, rituximab,
cyclophosphamide) may also be considered.’® Some con-
sider natalizumab first-line therapy in JC virus—seronega-
tive patients, especially if an individual presents with an
aggressive phenotype of MS, although the risk of break-
through disease after natalizumab cessation really is not
congruent with the concept of an induction agent.
Shared decision making among people with MS
and health-care providers is encouraged, and partners
should be included in the conversation when treatment
decisions are made. Partners and close family members
experience the consequences of treatment decisions
and should have a voice in these discussions, with prior
patient permission, of course. In addition, because MS
is associated with a substantial financial burden related
to direct and indirect costs, the ability of patients to
bear the expense of medication, medical services, and
care should be considered when deciding on the best
course of treatment for a patient. There are costs that

Today, there are more than a dozen disease-
modifying therapies (DMTs) approved by the US
Food and Drug Administration for use in MS.

* Health-care providers should emphasize a com-
prehensive care model when caring for people
with MS by incorporating a patient-centered
approach with an organized, multidisciplinary
plan of care combined with an experienced
team of health-care professionals.

e |t is important to initiate therapy for MS early
in the course of the disease, within the first 5
years of clinical symptom onset, and to consider
switching therapies when there is evidence of
new demyelinating disease activity.

* Magnetic resonance imaging is recommended
before starting a medication or switching to
another DMT and at specific intervals over time
to assess for treatment response because new
lesions would suggest the need to confirm adher-
ence or consider advancing therapy.
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may or may not be covered by insurance, and there are
substantial nonmedical costs of MS, including loss of
income, reduced productivity, modifications required
for the home and car, and, potentially, a lowered qual-
ity of life for the patient.”® In individuals who have had
MS for many years, the benefit of continuing a DMT is
less defined, although there is a paucity of data regarding
treatment cessation in this population.

Discussion

MS is a potentially devastating lifelong disease. It is
the most common cause of nontraumatic disability in
young adults in the United States. It can limit physical
and mental function, and it can be financially burden-
some for people with MS and their families. MS can
affect relationships, employment, and independence.

The Framework Taskforce emphasizes numerous
recommendations and practical strategies in managing
the health and wellness of people with MS. In addition
to discussing MS disease characteristics and DMTs,
this article has reviewed how to select therapies, when
to consider switching, and how to manage a subopti-
mal treatment response. Treating the disease at an early
stage, within the first 5 years of clinical symptom onset,
is an important consideration. Magnetic resonance
imaging is recommended before starting medication or
switching DMTs. As discussed, new lesions suggest the
need to confirm adherence or consider advancing thera-
py. Best practice algorithms and shared decision-making
strategies have been presented.

The symptoms of MS are complex and can change
frequently, resulting in uncertainty, which, in turn, may
impair quality of life for people with MS. Clinicians
need to be hopeful yet honest and authentic with their
patients. Although the use of DMTs is very important,
the importance of taking a multidisciplinary approach
to the comprehensive care of the person with MS cannot
be overstated. This approach requires a team of qualified
individuals who often do not exist within the same walls,
so effective communication between specialties (or even

health systems) is essential in the dynamic framework of
MS care. O
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