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Methodology
We developed this algorithm for the treatment of MS based on:
1.
2.
3.
4.

Scientific evidence from RCT
Post-marketing real world evidence
Approved FDA and EMA indication labels
Expert opinion.

Current Therapies
• 14 Disease Modifying Therapies (DMT) are currently approved for the
Treatment of MS:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

IFNB-1a (Avonex)
IFNB-1a (Rebif)
IFNB-1b (Betaseron)
Peginterferon-Beta 1a
Glatiramer acetate (Copaxone)
Mitoxantrone (Novantrone)
Natalizumab (Tysabri)
Fingolimod (Gilenya)
Teriflunomide (Aubagio)
Dimethyl Fumarate (Tecfidera)
Alemtuzumab (Lemtrada)
Siponimod
Ocrelizumab
Cladribine

Basic Facts
• Different treatment strategies have been proposed for
initiation and escalation of treatment in patients with RRMS
due to lack of class 1 evidence comparative data between
the newer agents.
• Comparing across trials with different designs and baseline
characteristics is associated with inherent limitations
• With the lack of class I evidence to support every
therapeutic decision in MS, evidence-based medicine derived
from clinical trials must be supplemented by data from real
world studies and expert opinion in order to decide on the
best therapeutic option

Defining highly active RRMS
• Unfortunately, there is no current consensus on defining highly active
RRMS.
• The following clinical and radiological features should be taken into
consideration when determining if a patient has high disease activity:
•
•
•
•
•

Relapse frequency in the previous year (≥2 relapses)
Relapse severity (pyramidal/cerebellar systems involvement)
Incomplete recovery from relapses
High T2 lesion load on MRI (≥10 lesions)
Multiple Gadolinium enhancing lesions

Defining rapidly evolving aggressive RRMS
• A subgroup of patients with high disease activity will follow a
rapidly evolving aggressive course (REA).
• In a review of the British Colombia MS database, 14.3% of patients had a
REA course as defined by reaching EDSS 6 within 5 years of onset or by 40
years of age.

• No clear definition of REA MS is agreed upon
• Rush et al. defined aggressive MS in treatment naïve patients as 2 or more
relapses with incomplete recovery in the past year
• The EMA definition of rapidly evolving severe disease was ≥ 2 disabling
relapses in 1 year with ≥1 Gd+ lesion or significant increase in T2 lesion load

• MENACTRIMS Guidelines definition:2 or more disabling relapses
with incomplete recovery in the previous year and a high T2 lesion
load on MRI (≥10 lesions).
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Comparative effectiveness of natalizumab
TOP: Multinational real world evidence
•
•

The Tysabri Observational Program (TOP) is a 10 year multinational prospective
observational study that provides real world data on patients initiating Tysabri
This analysis was conducted on patients switching to natalizumab.
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Treatment naïve RRMS patients
❖Seven DMTs are currently approved as first-line therapy in RRMS without
any restrictions:
▪ IFN-beta 1a IM, IFN-beta 1a SC, IFN-beta 1b SC, PEGIFN-beta 1a,GA
▪ Teriflunomide
▪ Dimethyl fumarate (DMF)

❖Six other DMTs are approved as first line therapy with certain restrictions:
▪ Fingolimod: Restricted by EMA for highly active disease, but has no FDA
restrictions on first line use
▪ Natalizumab: Restricted to early aggressive disease
▪ Alemtuzumab: Third line therapy indication by FDA and second line or rapidly
evolving severe disease indication by EMA
▪ Ocrelizumab: Restricted by EMA to early active disease, but has no FDA
restrictions on first line use
▪ Cladribine: Restricted by EMA to highly active disease; no first line therapy
approval by the FDA
▪ Siponimod: Approved by FDA for first line use; no approval yet by EMA

Treatment-naïve RRMS patients:
Consensus Recommendations

• The following DMTs can be initiated in treatment naïve patients based
on class 1 evidence: IFN Beta, GA, Teriflunomide, and DMF.

• In patients with needle phobia, or contraindications/adverse events
related to the above DMTs, fingolimod and siponimod are an acceptable
alternative.

Treatment-naïve RRMS patients:
Consensus Recommendations
• In patients with highly active disease, fingolimod, siponimod, natalizumab,
ocrelizumab, or cladribine may be initiated following careful risk stratification (Serum
anti-JCV antibody, prior immunosuppressant use, cardiac disease, diabetes mellitus,
retinal disorders and malignancies).
• In patients with rapidly evolving aggressive disease, the monoclonal antibodies
natalizumab, ocrelizumab or alemtuzumab are recommended after careful risk
stratification.
• Rituximab can be used off label for HAD and READ in special populations such as
refugees, or in countries where other appropriate options are not available.

• If natalizumab is initiated in patients who are seronegative for JCV, it is recommended
to test for the antibody every 6 months. In patients on no previous
immunosuppressants and who are seropositive for JCV or seroconvert during therapy
with an antibody index ≥ 0.9, and in patients with prior immunosuppressant use, it is
recommended to reassess benefit/risk ratio after 2 years of treatment with
Natalizumab

MENACTRIMS Algorithm for treatment of RRMS
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Defining Suboptimal Response

Defining Suboptimal Response
• Although we still lack a clear definition of breakthrough
disease, most current criteria are based on clinical relapses,
MRI activity, and accumulation of disability after 1 year of
treatment

• With the advent of immune reconstitution therapies (IRT), such
as alemtuzumab and cladribine, that require treatment for
short periods of time resulting in long term durable effects, the
definition of suboptimal response needs to be revised.
▪ In the CARE-MS I trial, 15% of patients had evidence of disease activity
in year 1 and still did well later

Modified Rio Score: An Evidence-Based Algorithm
to Predict Long-term Disability
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Modified Rio Score=1
1 relapse or no relapses and
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*Substantial new T2 activity is defined as >4 new T2 lesions in 1 year of treatment, or >1–2 new T2 lesions if
the reference MRI scan to assess new T2 lesion formation is obtained at least 6 months after initiating therapy.
Sormani et al. Mult Scler. 2013

MRI to monitor treatment response to IFN-beta:

A systematic review
Relapse or sustained EDSS progression
Pooled analysis of those with ≥2 new T2 lesions

Prosperini 2009
Bermel 2013

Dobson et al. Neurology 2014

American Academy of Neurology Guidelines

AAN
• Clinicians should discuss switching from one DMT to another in people with
MS who have been using a DMT long enough for the treatment to take full
effect and are adherent to their therapy when they experience 1 or more
relapses, 2 or more unequivocally new MRI-detected lesions, or
increased disability on examination, over a 1-year period of using a DMT

Definition of Breakthrough Disease
or Suboptimal Responders
• We recommend performing a new baseline MRI 6 months after initiating
treatment with DMTs.
• Suboptimal response should be considered in patients with:
• ≥ 1 relapses or disability progression
• ≥ 2 new lesions on MRI compared to a new baseline MRI
• In patients on immune reconstitution therapies (Alemtuzumab and
cladribine) suboptimal response will probably not be reliably assessed
until at least 6 months following completion of the full treatment protocol
i.e. 18 months after treatment initiation.

Managing Suboptimal Responders:
Basic Facts
• There is currently no Class I evidence to support the administration of any
monotherapy in patients with breakthrough disease, except for the CARE-MS II
study which showed the superiority of Alemtuzumab to INFB in patients with
breakthrough disease on INFB or GA.

• Lateral switching to an agent with a different mechanism of action has been
shown to be effective in some studies
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As-needed alemtuzumab retreatment criteria for the extension study included: ≥1 protocoldefined relapse, or ≥2 new/enlarging T2 hyperintense and/or new gadolinium (Gd)-enhancing
T1 hypointense brain or spinal cord lesions on MRI
ARR, annualized relapse rate; CI, confidence interval
aCourse 3 had to occur between core study baseline and Month 61 to allow for 1-year post-Course 3 data (26 patients who received Course 3 after
Month 61 were not included in efficacy analyses).
Sanofi Genzyme, data on file.
Sanofi Genzyme, data on file

RRMS patients with suboptimal response:
Consensus Recommendations
• In patients with moderately active disease and suboptimal response to first-line
therapies as defined above, treatment escalation to fingolimod, siponimod,
natalizumab, ocrelizumab or cladribine should be considered.
• In patients with HDA and suboptimal response to DMTs, treatment escalation to
natalizumab, ocrelizumab, cladribine or alemtuzumab should be considered.
• In patients with READ and suboptimal response to the initial DMT, a lateral shift
among alemtuzumab, ocrelizumab and natalizumab should be considered.

RRMS patients with suboptimal response:
Consensus Recommendations
• In patients on IRT fulfilling criteria for breakthrough disease beyond the first 2
years of treatment, a third course of the DMT is recommended before shifting
to another therapy, keeping in mind that data supporting such approach with
cladribine is still limited.

• The choice among different DMTs should be based on patient’s preference and
risk stratification (Serum JCV antibody, prior immunosuppressant use, cardiac
disease, diabetes, retinal disorders, previous autoimmune diseases, thyroid
disorders…)
• Rituximab can be used off label as an escalation therapy for all levels of activity
in special populations such as refugees, or in countries where other
appropriate options are not available.

RRMS patients with suboptimal response:
Consensus Recommendations
• If natalizumab is initiated in patients who are seronegative for JCV, it is recommended to
test for the antibody every 6-months. In patients on no previous immunosuppressants
and who are seropositive for JCV or seroconvert during therapy with an antibody index ≥
0.9, and in patients with prior immunosuppressant use, it is recommended to reassess
benefit/risk ratio after 2 years of treatment with Natalizumab.
• In patients with evidence of breakthrough disease on any of the second line medications,
a lateral switch should be considered based on the risk stratification strategy mentioned
above before resorting to third line medications that are either used off-label such as
rituximab, cyclophosphamide or HSCT, or have a poor safety profile such as mitoxantrone.

Treatment of progressive MS

Revision of progressive MS phenotypes
1996
MS clinical description: Subtypes

2013
MS disease modifiers: Phenotypes
Progressive accumulation of disability from onset

Progressive
disease

PP

SP

Progressive accumulation of disability after the initial
relapsing course, with or without occasional
relapses and minor remissions

PP
Active* and with progression**

Progressive
disease

Progressive accumulation of disability from onset
with or without temporary plateaus, minor
remissions, and improvements

Active* but without progression

Not active but with progression

Not active and without progression
(stable disease)

SP
PR

Progressive accumulation of disability from onset,
but clear acute clinical attacks with or without full
recovery

Progressive accumulation of disability after the initial relapsing course

*Activity determined by clinical relapses assessed at least annually and/or MRI activity (contrast-enhancing lesions, and new and unequivocally enlarging T2 lesions);
**Progression measured by clinical evaluation, assessed at least annually. If assessments are not available, activity and progression are “indeterminate’.
MRI, magnetic resonance imaging; MS, multiple sclerosis; PP, primary progressive; PR, progressive relapsing; SP, secondary progressive
Lublin FD et al. Neurology 2014;83:278–86.

Ocrelizumab in PPMS: Oratorio Trial
Primary Endpoint: Time to onset of 12-week
Confirmed Disability Progression

Inclusion criteria:
- Age: 18-55 y
- EDSS: 3-6.5
- - Disease duration: <10-15 y

24%
reduction in risk of 12-week CDP
HR (95% CI): 0.76 (0.59–0.98); p=0.03

Subgroup analysis
Total
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Ocrelizumab (n=488)
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96
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27
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T1 Gd+ lesions

No T1 Gd+ lesions

CDP ≥12 Weeks

CDP ≥24 weeks

Montalban X. et al., NEJM 2016. Wolinsky JS, et al. ACTRIMS 2016. LB1.3

Siponimod in SPMS: EXPAND Trial:
• Inclusion criteria:
• Age: 18–60 years
• EDSS score of 3.0–6.5

Percentage of subjects with 3-month CDP

Time to 3-month CDP vs. placebo*
(Primary endpoint)

risk reduction: 21%
p=0.013

Study month

Subgroup analysis
Overall
Superimposed relapses prior to study (2 yrs)
Yes
No
Superimposed relapses during study
Yes
No
Gender
Male
Female
Subjects perviously treated with IFNB1b
Yes
No
Subjects previously treated with DMTs
Yes
No
Number of Gd+ T1 lesion at baseline
0
≥1
Rapidly evolving subjects
Yes
No
Subjects with MSSS ≥4 at baseline
Yes
No
Baseline age
20 years
40 years
60 years
EDSS at baseline
3
4
5
6
Disease duration since onset
10 years
20 years
30 years
-0.4

Kappos L, et al. The Lancet Neurology 2018

0.1

0.6
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1.1
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Guidelines for treatment of Progressive MS
EAN/ECTRIMS

• Consider treatment with interferon-1a (sc) or -1b for patients with active
secondary-progressive MS taking into account, in discussion with the patient,
the dubious efficacy, as well as the safety and tolerability profile of these
drugs.
• Consider treatment with ocrelizumab or cladribine for patients with active
secondary-progressive MS.
• Consider treatment with ocrelizumab for patients with primary-progressive
MS.

AAN
• Clinicians may advise discontinuation of DMT in people with SPMS who do not
have ongoing relapses (or gadolinium-enhanced lesions on MRI activity) and
have not been ambulatory (EDSS 7 or greater) for at least 2 years.

Treatment of progressive MS patients:
Consensus Recommendations

• Consider treatment with ocrelizumab or siponimod in patients with active
SPMS, age ≤ 60 years and EDSS ≤ 6.5 (i.e. not wheelchair bound).
• Consider treatment with ocrelizumab for patients with PPMS, age ≤ 55 years,
EDSS ≤ 6.5 (i.e. not wheelchair bound) and disease duration ≤ 10-15 years.
• In patients with rapidly progressive SPMS not responding to ocrelizumab or
siponimod or who have no access to these medications, a trial of
cyclophosphamide, methotrexate, or mycophenolate may be warranted

MENACTRIMS Algorithm for treatment of RRMS
Moderately active disease

IFN B
GA*
Ter
DMF

Side
effects

Highly active disease

Patients with
contraindications
or AE to IFN-B, GA,
TER, DMF

Fingolimod, Siponimod,
Natalizumab, Cladribine,
Ocrelizumab

Rapidly evolving aggressive disease

Natalizumab,
Alemtuzumab,
Ocrelizumab

Rituximab*

Fingolimod, siponimod

Suboptimal Response:
Fingolimod, Siponimod, Natalizumab,
Cladribine, Ocrelizumab

Suboptimal Response:

Consider Therapy Escalation
Natalizumab, Alemtuzumab,
Cladribine, Ocrelizumab

Natalizumab, Alemtuzumab,
Ocrelizumab

Consider Therapy Escalation

Rescue Therapy: Cyclophosphamide – Mitoxantrone – Autologous hematopoietic stem cell transplantation*

*Off label use

Rituximab*
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