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Abstract

Background: In 1996, the clinical course of multiple sclerosis
(MS) was characterized as relapsing-remitting, primary pro-
gressive, secondary progressive or progressive relapsing.
Since then, an increased understanding of MS and its pathol-
ogy prompted a re-examination of these clinical pheno-
types. Main recommendations of the 2013 revisions are pro-
vided herein. Summary: Clinically isolated syndrome has
been added, and progressive relapsing MS has been elimi-
nated, from the clinical course descriptions. All forms of MS
should be further subcategorized as either active or non-ac-
tive. Active MS is defined as the occurrence of clinical relapse
or the presence of new T2 or gadolinium-enhancing lesions
over a specified period of time, preferably at least one year.
An additional subcategory for patients with progressive MS
differentiates between those who have shown signs of dis-
ability progression over a given time period and those who
have remained stable. The term ‘worsening’ is recommend-
ed to describe patients whose disease is advancing for any
reason, whereas ‘disease progression’ should be reserved for

those with progressive disease who are truly progressing (as
opposed to worsening from a relapse). The term ‘benign’
should be used with caution as the course of MS can worsen
at any time, even after many years of apparent stability. Key
Messages: Newer characterizations of MS phenotypes in-
clude a consideration of disease activity (based on the clini-
cal relapse rate and imaging findings) and disease progres-
sion. Accurate clinical course descriptions are useful for com-
munication, prognostication, clinical trial design and to
guide everyday clinical decision-making.

© 2014 S. Karger AG, Basel

Introduction

In 1996, a consensus paper was published in which
four clinical courses of multiple sclerosis (MS) were de-
fined: relapsing-remitting MS, primary progressive MS,
secondary progressive MS and progressive-relapsing MS
[1]. These distinctions were determined by polling mem-
bers of the international MS clinical community. The
characterizations were rapidly adopted into practice and
served to better communicate a patient’s clinical course
and to define clinical trial populations. At the time, no
biomarkers or magnetic resonance imaging (MRI) sig-
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nals were available to distinguish between the different
MS clinical courses.

Since then, an increased understanding of MS and its
pathology, together with general concern that these de-
scriptors may no longer adequately reflect recently iden-
tified clinical aspects of the disease, prompted a re-exam-
ination of MS disease phenotypes. The project was car-
ried out under the auspices of the Clinical Trials
Committee, and was jointly sponsored by the Interna-
tional Advisory Committee on Clinical Trials in Multiple
Sclerosis of the European Committee for Treatment and
Research in MS (ECTRIMS) and the US National Multi-
ple Sclerosis Society (NMSS). Additional support was
provided by the Americas Committee for Treatment and
Research in MS (ACTRIMS), the Multiple Sclerosis Inter-
national Federation (MSIF) and the Multiple Sclerosis
Society of Canada (MSSC).

Some specific tasks of the undertaking were to:
 Improve clinical descriptive terminology
o Assess the value of MRI and other imaging techniques

in discriminating between clinical courses
o Assess the feasibility/value of fluid biomarkers in dis-

criminating between clinical courses
« Evaluate other assays, including electrophysiology.

Another major goal was to identify and recommend
research strategies to move the evaluation of MS pheno-
types forward in areas where data and/or consensus are
lacking.

The 2013 revisions were published online in May 2014
[2]. A brief summary of the main conclusions is provided
herein.

Defining the Clinical Course of Multiple Sclerosis:
The 2013 Revisions

Core Phenotypes and Modifiers

The core MS phenotypes (relapsing-remitting and
progressive disease) described in 1996 have been retained,
although with some modifications.

Assessment of disease activity as measured by clinical
relapses or central nervous system (CNS) lesion activity,
and assessment of ongoing progression of disability, are
regarded as important modifiers of the core phenotypes.

Primary progressive MS is not considered as a separate
entity but part of the spectrum of progressive disease.
Pathologically, inflammatory changes are observed
throughout the CNS in all forms of MS with differences
between phenotypes being quantitative rather than qual-
itative.
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The progressive-relapsing MS phenotype has been
eliminated and is now categorized as ‘primary progres-
sive MS with activity’.

Clinically isolated syndrome (CIS) is considered to be
part of the spectrum of MS phenotypes and should be fol-
lowed to determine subsequent disease course. The defi-
nition of CIS as derived from other sources has been used
without modification.

Radiologically isolated syndrome (RIS) is not consid-
ered to be part of the spectrum of MS phenotypes as pa-
tients lack clinical signs and symptoms and MRI findings
alone are insufficient to establish a diagnosis of MS.

Terminology

To enhance clarity, it is recommended that the term
‘worsening’ be used in preference to ‘progressing’ to de-
scribe individuals whose disease is advancing due to fre-
quent relapses or incomplete relapse recovery (as mea-
sured on any clinical scale such as the Expanded Disabil-
ity Status Scale [EDSS], walking time etc.). The term
‘progression’ is to be reserved for individuals in a progres-
sive phase of MS with evidence of gradual worsening over
time. To illustrate the difference, a patient with stepwise
accumulation of deficit due to acute attacks is worsening,
whereas a patient who has entered the secondary progres-
sive phase of MS (e.g. graduated from a cane to a walker)
is progressing (and also worsening).

It is recommended that the term ‘confirmed worsen-
ing’ over a defined period of time be used in preference to
‘sustained worsening’ as the latter term infers a state of
permanence which is often not the case; this recommen-
dation is particularly relevant in the clinical trials setting.

It is recommended that the terms ‘benign’ and ‘malig-
nant’ to describe disease course be used with caution. In
particular, benign is not a definitive term; it is a retrospec-
tive diagnosis and may be deceiving in some cases as MS
can worsen at any stage, even after long periods (e.g. 10
or 20 years) of apparent stability.

Imaging and Biological Markers

As in 1996, there are no advanced MRI metrics or flu-
id biomarkers that can reliably predict the MS disease
course.

2013 MS Phenotype Descriptions
Despite the lack of MRI metrics to distinguish be-

tween clinical phenotypes, refined descriptors are pro-
posed that include consideration of disease activity,
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based on clinical relapse rate and imaging findings, and
disease progression. Among the perceived values of the
newer characterizations is to guide inclusion criteria for
clinical trials. A successful study outcome in a homoge-
neous group of patients can increase confidence about a
specific patient type most likely to respond to a particular
intervention.

Relapsing-Remitting Disease

CIS is a clear-cut syndrome such as optic neuritis,
brain stem/cerebellar dysfunction or partial myelitis and
is now considered to be part of the relapsing-remitting
MS disease spectrum (fig. 1). CIS may be active or not ac-
tive. To be classified as active, a clinical or radiological
event (gadolinium-enhancing (Gd+) or new/enlarging
T2 lesions) must follow the CIS. For example, an episode
of partial myelitis in the absence of MRI activity is con-
sidered to be ‘CIS not active’ and would maintain that
designation until development of the next episode or MRI
change. In turn, ‘CIS active’ may or may not fulfill criteria
(e.g. McDonald 2010 [3]) for relapsing-remitting MS.
Classification as relapsing-remitting MS would require
MRI evidence of dissemination in space as well as Gd+
and non-enhancing T2 lesions on a single MRI scan and/
or a subsequent event.

Relapsing-remitting MS is also characterized as active
or not active within a specified time frame (e.g. 6 months,
1 year) (fig. 1). The actual time frame can be an individ-
ual decision based on usual clinical practice but must be
specified. As a guide, assessments for disease activity
should be conducted at least annually.

Progressive Disease

Progressive disease, whether primary progressive
or secondary progressive, has four possible sub-classi-
fications taking into account the level of disability

(fig. 2):

« Active and with progression (individual has had an at-
tack and is also gradually worsening)

o Active but without progression (e.g. individual has
had an attack within a previous specified timeframe,
i.e. 1 year, 2 years)

+ Notactive but with progression (e.g. walking speed has
decreased)

« Not active and without progression (stable disease).
An impetus for developing these characterizations in

progressive disease was clinical trial evidence suggesting

that a proportion of individuals with primary progressive

MS have relapses and/or Gd+ lesions [4, 5]. Identification

of this group was considered important because, theo-
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Fig. 1. 2013 multiple sclerosis phenotype descriptions: relapsing-
remitting disease.

Primary progressive
(progressive accumulation
of disability from onset)

Active* and with progression*

T Active* but without progression

Progressive disease

l

Secondary progressive
(progressive accumulation
of disability after
an initial relapsing course)

Not active but with progression#

Not active and without progression
(stable disease)

*Activity = clinical relapses and/or MRI (gadolinium-enhancing
MRI lesions; new/enlarging T2 lesions).

#Progression measured by clinical evaluation at least once yearly.

Fig. 2. 2013 multiple sclerosis phenotype descriptions: progressive
disease.

retically, a progressive patient with activity may respond
differently to a disease-modifying therapy than a progres-
sive patient without activity.

Definitions

Active Disease
Active disease can be defined individually over ‘n’
time; e.g. 1 year.

o Clinical: relapses, acute or sub-acute episodes of new
or increasing neurological dysfunction followed by full
or partial recovery, in the absence of fever or infection
or evidence of a pseudo-relapse.

Eur Neurol 2014;72(suppl 1):1-5 3
DOI: 10.1159/000367614
I


http://dx.doi.org/10.1159%2F000367614

o Imaging (MRI): occurrence of contrast-enhancing T1
hyperintense lesions or new or unequivocally enlarg-
ing T2 hyperintense lesions. The term ‘unequivocally’
has been added to highlight the importance of aligning
successive scans as closely as possible when gauging
enlarging lesions.

Progressive Disease
Progressive disease can be defined over ‘n’ time, e.g.

1 year.

o Clinical: steadily increasing objectively documented
neurological dysfunction/disability without unequiv-
ocal recovery; fluctuations and phases of stability may
occur.

o Imaging (MRI): no standardized imaging measures
of disease progression are currently established;
however, measures such as an increasing number
and volume of T1 hypo-intense lesions, brain vol-
ume loss and changes in magnetization transfer im-
aging and diffusion tensor imaging are being ex-
plored.

Worsening, Progression and Confirmed Worsening

Worsening disease is defined as a documented increase
in neurological dysfunction/disability as a result of re-
lapses or progressive disease or both.

Disease progression is reserved solely for patients in a
progressive phase of MS.

Confirmed progression or worsening describes an in-
crease in neurological dysfunction confirmed throughout
a defined time interval (e.g. 3, 6 or 12 months); this dis-
tinction is particularly relevant in the clinical trial setting.
Given that neurological dysfunction may improve (espe-
cially in relapsing-remitting MS) even if initially con-
firmed, it is recommended that the term ‘sustained’ be
abandoned unless disease has been measured over a long
period of time.

Future Research Needs

An important aspect of the 2013 revisions to the phe-
notypic classification of MS was to identify future needs
in MS research. Some recommended research strategies
include:

« Conduct long-term longitudinal studies to standard-
ize evaluation of individuals with MS. Specific areas
for investigation include the potential for associating
imaging outcomes (objective criteria) with clinical
phenotypes and defining the transition between dis-
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ease subtypes over time. For example, at what point
does secondary progressive MS occur? Is it a gradual
transition from relapsing-remitting MS? Is there a du-
rable metric that can define secondary progressive
MS?

« Maintain close follow-up (clinical/imaging) of RIS to
better detect subtle clinical signs/symptoms related to
MS.

 Investigate a wide variety of time frames (e.g. other
than annual) to assess disease activity.

+ Conduct cohort studies to determine whether the se-
verity of a clinical attack or imaging activity is a factor
in mid- to long-term outcomes and to assess whether
the degree of recovery from relapses has an impact on
long-term outcomes and phenotype.

« Examineimaging studies of tissue damage (e.g. brain at-
rophy, black hole evolution, retinal nerve fibre layer
thinning, other optical coherence tomography mea-
sures) and the possible relationship with clinical pheno-
type.

« Conduct cohort studies in large datasets to determine
the potential for fluid-borne (blood, CNS) biomarkers
to better define MS phenotypes.

« Investigate the contribution of standard electrophysi-
ological assessments (evoked potentials) to clinical
phenotype.

« Examine the role of patient-reported outcomes in re-
fining clinical phenotype.

Potential Uses for MS Phenotype Characterisations

The 2013 revisions to the characterizations of MS phe-
notype are expected to have several important applica-
tions. These include:

« Characterization of clinical course to identify where
an individual is placed within the MS disease spec-
trum.

 To guide study inclusion criteria to ensure better de-
fined and more homogenous patient populations.

« Asstudy outcome measures (e.g. time to activity; time
to progression).

 To evaluate the adequacy of therapy.

+ To guide the design of new studies.

 To guide the design of biomarker studies, e.g. examin-
ing the genetics of clinical course, disease severity. For
example, the 200+ MS susceptibility genes range across
the entire disease spectrum; however, it is possible that
separate severity genes can define individuals with
mild versus severe MS.
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