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ABSTRACT

The management and treatment of multiple
sclerosis (MS) is becoming more and more
complex as many medications are now avail-
able, with different routes of administration,
mechanisms of action, and effectiveness and
safety profiles. The decision-making process to
choose the right medication is a complex task
requiring a careful evaluation of the results of
clinical and post-marketing studies, and the
capability to translate data from clinical studies
to patients in everyday clinical practice. Two
European neurological societies, the European
Committee for Treatment and Research in
Multiple Sclerosis (ECTRIMS) and European
Academy of Neurology (EAN), and the Ameri-
can Academy of Neurology (AAN) have recently
delivered guidelines for MS treatment, helping
neurologists to address the most common clin-
ical issues related to this topic. The two guide-
lines offer a similar view and similar
recommendations for the most relevant and
common questions of clinical practice. For
some aspects of MS treatment the statements

are slightly different, in particular regarding
pregnancy management in relation to treat-
ments, the use of mitoxantrone, and the treat-
ment of secondary progressive MS (SP-MS).
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The management and treatment of multiple
sclerosis (MS) is becoming more and more
complex: after the approval of interferon beta-
1b (IFNB) as the first disease-modifying drug
(DMD) about 2 decades ago, many medications
are now available for the treatment of MS, with
different routes of administration (oral, i.m.,
s.c., i.v.), different mechanisms of action, and
different effectiveness and safety profiles [1].

This impressive development of knowledge
has dramatically changed the management of
MS:
• Physicians now have a wide spectrum of

medications at their disposal, with the pos-
sibility, in discussion with the patient, to
select the right medication (in relation to
mechanism, route of administration, risks/
benefits ratio) for an individual patient (in
relation to age, comorbidities, expectations,
lifestyle, pregnancy planning, etc.).
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• Physicians are asked to be more and more
expert in the management of MS, to properly
evaluate the efficacy/lack of clinical response
of medications, and adequately manage
adverse events (AEs), some of them rare and
severe.

• Physicians, patients, patient associations,
and stakeholders are solicited to design and
develop new models of care to properly
manage the complexity of MS.
The establishment of MS centers seems the

right answer for appropriate diagnosis, com-
prehensive assessment, adequate monitoring,
accurate selection of treatment, and meticulous
follow-up of MS patients. A coordinated multi-
disciplinary team, including neurologist experts
in MS, MS nurses, physiotherapists, psycholo-
gists, and possibly other specialists involved in
MS management, is proposed as the best model
to address the needs of persons with MS [2, 3].
The availability of psychological support and
the delivery of information to patients have a
crucial role to increase patient satisfaction,
allowing them to share the most important
decisions with the physician [4].

The decision-making process to choose the
right medication for an individual patient is a
complex task requiring careful evaluation of the
results of clinical trials, up-to-date information
from post-marketing data, and the capability to
critically translate data from studies (that
include carefully selected patients) to patients
in everyday clinical practice, who are not care-
fully selected. The lack of head-to-head trials
(with few exceptions) makes it difficult to
compare the effectiveness of medications: post-
marketing studies have many methodological
limitations due to the unblinded evaluation of
patients, the arbitrary assignment of treatment,
and the possible imbalance between the popu-
lations under study; nevertheless, they can help
physicians in the decision process. Systematic
reviews and experts’ papers also offer a valuable
source of learning and facilitate the clinical
update, critically summarizing the results pro-
duced by many studies.

At present the scenario of MS management
shows a wide spectrum of therapeutic approa-
ches among neurologists: a survey on treatment
practices has been completed with 200

European neurologists from 11 European
countries who responded to a questionnaire
asking about the treatment of radiologically
isolated syndrome (RIS) and clinically isolated
syndrome (CIS), relapsing–remitting multiple
sclerosis (RR-MS), and breakthrough disease [5].
Although a general agreement was observed for
some aspects of MS treatment, namely for the
treatment of RIS and CIS, responses to other
questions varied considerably, highlighting the
need to share some general rules for guidance of
MS treatment: the benefit could be for physi-
cians and patients, the former because of the
possibility to get information from literature
data critically revised by experts, the latter
because of the possibility to be reassured they
are treated according to the best clinical evi-
dence, independently from confounding sub-
jective variables. Of course, guidelines are not
compulsory rules, rather useful suggestions that
should be implemented in individual cases
according to their clinical history, clinical and
laboratory status, comorbidities, and
personality.

In addition to intrinsic limitations related to
the different views of physicians and patients,
other limitations to appropriate access to DMDs
are represented by the different delivery of care
between countries, and the different positions
(and frequently restrictions) of national health
systems [6].

The implementation of specialty care pro-
grams for chronic disorders and the systematic
application of guidelines offer a clear advantage
in improving the safety and effectiveness of
high-complexity, high-cost care for specialty
populations, improving the quality of services
and the clinical outcome [7].

The European Committee for Treatment and
Research in Multiple Sclerosis (ECTRIMS) and
European Academy of Neurology (EAN) have
recently delivered guidelines for MS treatment
[8], followed, some months later, by the guide-
lines of the American Academy of Neurology
(AAN) [9, 10]. Two important and highly qual-
ified documents are thereafter now in the hands
of neurologists.

Both guidelines have been realized starting
from identification of the most relevant ques-
tions of MS treatment. These questions are
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reported elsewhere [11], with an overlap for
some of them, but a different approach for
others. To answer these questions, both guide-
lines have meticulously screened and critically
and accurately reviewed literature data from
systematic reviews (SRs) and from randomized
clinical trials (RCTs), finally providing a grading
of quality of evidence and of the level of
recommendation.

The grading of quality of evidence for ther-
apeutic questions was addressed by both
guidelines by means of the GRADE approach
(that takes into account many methodological
variables such as study design, risk of bias,
inconsistency, indirectness, and imprecision).

The strength of recommendations was
defined by the ECTRIMS/EAN guidelines by
means of a ranking scale on the basis of the
quality of evidence and benefits/harms balance,
and after an agreement of 80% was reached.
Level of evidence and obligation was assessed by
the AAN guidelines using a Delphi process and
assigning the following scores: level A (strongest
level of recommendation, corresponding to the
verb ‘‘must’’), B (lower level of strength, corre-
sponding to the verb ‘‘should’’), C (low level of
evidence, corresponding to the verb ‘‘may’’).

The results of clinical trials were summarized
by the ECTRIMS/EAN guidelines for each review
question, leading to the recommendations
reported in Ref. [8], for a total of 21 statements
covering these topics: efficacy of DMDs, moni-
toring treatment response, treatment strategy if
inadequate treatment response, treatment
strategies in case of safety issues, long-term
treatment, treatment in special situations such
as pregnancy (respectively 9, 4, 2, 2, 1, 3
recommendations).

The AAN guidelines have reported separately
the results of clinical trials for each medication,
in relation to seven review questions [9], and
the statements (or recommendations) for clini-
cal practice in sections [10] starting disease-
modifying therapy (DMT), switching DMT, and
stopping DMT (respectively 17, 10, 3
statements).

At the end of this complex process (both
guidelines provide the results of their overview
in the manuscript and in supplementary sec-
tions), the two groups of experts have

summarized the indications for treatment and
management in ‘‘Recommendations’’ or ‘‘State-
ments’’ [8, 10]. An attempt has been made to
identify sections with similar or different find-
ings, which are discussed here.

As expected, the level of agreement between
the two guidelines covers many areas of MS
treatment, in particular regarding the treatment
of subjects with CIS, RR-MS, primary progressive
MS (PP-MS), and MS monitoring. To summarize:
(a) CIS It is suggested to consider the treat-

ment with DMDs both for patients fulfill-
ing or not fulfilling the current diagnostic
criteria for MS: the latter—if showing an
abnormal MRI—with IFNB or glatiramer
acetate (GA), according to ECTRIMS/EAN
guidelines, or with DMDs for patients with
two or more brain lesions with character-
istics consistent with MS, according to
AAN guidelines.

(b) RR-MS Patients should be treated with any
of the DMDs available, taking into consid-
eration patient characteristics, level of dis-
ease activity, drug safety profile,
accessibility of the drug (ECTRIMS/EAN
guidelines), and specifically suggesting the
use of alemtuzumab, fingolimod, or natal-
izumab for active patients (AAN guideli-
nes). The treatment should be continued
in patients who do not present clinical and
MRI activity or safety concerns. AAN
guidelines recommend to perform a fol-
low-up and periodic re-evaluation of the
decision to discontinue a DMD for patients
who decide to stop a medication; for those
evolving to secondary progressive MS (SP-
MS), the clinician should assess the risk of
reactivation of MS and should advise dis-
continuation of a DMD in patients without
clinical/MRI activity and high disability.
According to AAN guidelines the discon-
tinuation of a DMD should also be consid-
ered for subjects with CIS who have not
been diagnosed with MS.

(c) Primary progressive MS (PP-MS) Both guide-
lines give the indication to consider ocre-
lizumab for patients with this clinical
phenotype.

(d) MS monitoring Close monitoring of patients
is highlighted in both guidelines, for the
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evaluation of safety and tolerability, sched-
uled according to the label of each medi-
cation, but also for assessment of clinical
effectiveness: in addition to clinical data,
treatment decisions should also consider
MRI measurements. The appropriate use of
MRI, in particular with reference to its
standardization, time, and intervals of
testing (in relation to the speed of action
of each medication and safety risk factors),
is discussed by ECTRIMS/EAN guidelines,
whereas the AAN guidelines mainly
address the criteria of no response.

(e) Switching Both guidelines consider MRI and
clinical measurements to evaluate disease
evolution. When and how to switch from
one medication to another one? The
ECTRIMS/EAN guidelines suggest to move
to more efficacious drugs for patients
treated with IFNB or GA who continue to
present disease activity; when patients
treated with a highly efficacious drug stop
the treatment because of inefficacy or
safety concerns, it is recommended to
switch to another highly efficacious drug,
taking into account the level of disease
activity, pharmacokinetic profile of the
previous drug, and the risk of reactiva-
tion/rebound of MS. AAN guidelines advise
a switch of treatment irrespective of the
ongoing drug, delineate the criteria of no
response, and also consider other reasons
for switching such as lack of adherence,
occurrence of AEs (including infections,
risk of progressive multifocal leukoen-
cephalopathy (PML), occurrence of malig-
nancies, tolerability issues), and
development of neutralizing antibodies.

As is well known, the treatment of SP-MS is
disappointing, as very poor evidence exists that
DMDs are effective in patients with this clinical
phenotype. The ECTRIMS/EAN guidelines
address this issue suggesting a possible use of
IFNB, after discussion with patients about real-
istic expectations in terms of effectiveness and
tolerability, and use of mitoxantrone for sub-
jects with active SP-MS, specifically discussing
the safety and tolerability profile with patients.
The possible use of ocrelizumab or cladribine is
also suggested for active SP-MS, with a weak

indication, opening the issue whether the new
classification of clinical courses can lead to a
reinterpretation of results of clinical trials. In
contrast, AAN guidelines [9, 10] do not specifi-
cally address the topic of SP-MS treatment, and
do not recommend the use of mitoxantrone ‘‘to
people with MS unless the potential therapeutic
benefits greatly outweigh the risks’’, and address
the question whether to discontinue a DMT in
people who do not have ongoing relapses or
MRI activity and an Expanded Disability Status
Scale (EDSS) C 7.

Some aspects of MS treatment are approa-
ched differently by the two guidelines:
• The issue of adherence is specifically

addressed by the AAN but not by the
ECTRIMS/EAN guidelines, as are the indica-
tion for dialogue between doctors and peo-
ple with MS, to face realistic expectations of
treatment, patient preferences, evaluation of
risks and benefits.

• The indication for the establishment of MS
centers is particularly addressed by the
ECTRIMS/EAN guidelines, for appropriate
and accurate assessment, monitoring of
patients, and for detection and management
of AEs.

• As already mentioned, the issues of switch-
ing are more widely treated by AAN guide-
lines, as are some specific questions about
the use of natalizumab, and issues related to
occurrence of serious AEs (infections, neo-
plasms etc.).

• As already discussed, the use of MRI is
addressed in more detail by ECTRIMS/EAN
guidelines.
Another topic that is addressed differently by

the two guidelines is pregnancy: both guideli-
nes advise against the use of DMDs during
pregnancy; however, the ECTRIMS/EAN guide-
lines do not avoid the use of GA, consider
continuing IFNB and GA until pregnancy is
confirmed for women who are planning a
pregnancy, and also consider continuing the
treatment during pregnancy if at risk of MS
reactivation. Finally the ECTRIMS/EAN guideli-
nes address the question of women with highly
active evolution who plan pregnancy or have an
unplanned pregnancy: natalizumab is consid-
ered an option, after full discussion of possible
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risks; alemtuzumab too is given as an additional
option for women with active MS who plan
pregnancy, but recommending an interval of
4 months from the last infusion.

Only the AAN guidelines suggest considering
the possible risks of teriflunomide and
cyclophosphamide for men in relation to their
reproductive plans.

Two topics that have been recently addressed
by many scientific contributions are not inclu-
ded in either guideline: treatment with
hematopoietic stem cell transplantation (HSCT)
and treatment of pediatric MS. In the case of
HSCT, this treatment is not officially approved
despite being recognized as an effective and
relatively safe treatment for MS patients with
aggressive disease evolution [12]. In the case of
pediatric MS, unapproved medications are cur-
rently available and the treatment is mainly
supported by open-label observational studies:
ECTRIMS/EAN guidelines refer to ad hoc rec-
ommendations [13].

To summarize, the two guidelines offer a
similar view and similar recommendations for
the most relevant and common questions of
clinical practice.

For some aspects of MS treatment, as previ-
ously discussed, the positions are a bit different,
in particular in relation to the use of mitox-
antrone and the treatment of SP-MS, but indeed
these are topics still not supported by exhaus-
tive data. Differences are more consistent for
some other questions, such as those related to
pregnancy management.

As discussed by two authors who contributed
to elaborate the ECTRIMS/EAN and AAN
guidelines [11], these discrepancies could be
explained by:
• Differences in research questions that have

been differently delineated, elaborated, and
adopted

• Differences in the assessment of the level of
evidence

• Differences in the process of quality
appraisal
Guidelines are indications that must be

interpreted and translated into clinical practice,
helping physicians in their clinical decision.
They are the end of a process, but also the
starting point for their implementation and use

in clinical practice. Moreover they should be
periodically updated, in consideration of new
literature data and information from practical
clinical use. A future objective could be to better
identify and to try to unify clinical questions,
starting from the current guidelines, and pro-
viding a list of common questions: in this way
we could expect to have more homogeneous
answers. In addition it could be meaningful to
identify topics that should be better developed:
for example, the definition of clinical activity,
and of no response, that are not extensively
discussed by current guidelines.

As a final consideration, guidelines will reach
their most important goal if they are able to
improve the care of patients, transcending dif-
ferences among physicians and countries: each
country, by means of each scientific society,
should be asked to answer about their real
applicability.
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