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ABSTRACT: Multiple sclerosis (MS) is characterized by focal inflammatory activity in the central nervous system and a diffuse,
compartmentalized inflammation that is the primary driver of neuroaxonal damage and worsening disability. It is now recognized that higher-
efficacy disease-modifying therapies (HE-DMT) are often required to treat the complex neuropathological changes that occur during the
disease course and improve long-term outcomes. The optimal use of HE-DMTs in practice was addressed by a Canadian panel of 12 MS
experts who used the Delphi method to develop 27 consensus recommendations. The HE-DMTs that were considered were the monoclonal
antibodies (natalizumab, ocrelizumab, ofatumumab) and the immune reconstitution agents (alemtuzumab, cladribine). The issues addressed
included defining aggressive/severe disease, patient selection of the most appropriate candidates for HE-DMTs, baseline investigations and
efficacy monitoring, defining suboptimal treatment response, use of serum neurofilament-light chain in evaluating treatment response, safety
monitoring, aging and immunosenescence and when to consider de-escalating or discontinuing treatment. The goals of the consensus
recommendations were to provide guidelines to clinicians on their use of HE-DMTs in practice and to improve long-term outcomes in persons
with MS.

RESUME : L’emploi en premiére intention des traitements modificateurs de la maladie hautement efficaces dans la sclérose en plaques :
recommandations consensuelles canadiennes. La sclérose en plaques (SP) se caractérise par une inflammation focale du systéme nerveux
central ainsi que par une inflammation diffuse et compartimentée, qui se trouve le principal agent causal des lésions neuro-axonales et, par
suite, de 'aggravation de I'incapacité. On reconnait a ’heure actuelle qu’il est souvent nécessaire de recourir aux traitements modificateurs de
la maladie hautement efficaces (TMM-HE) pour traiter les changements neuropathologiques complexes qui se produisent au cours de la
maladie et pour améliorer les résultats a long terme. L’emploi optimal de ce type de médicaments en pratique médicale a donc fait 'objet d’'un
examen approfondi par un groupe de 12 spécialistes canadiens en SP, qui se sont appuyés sur la méthode Delphi pour élaborer 27
recommandations consensuelles. Les deux catégories de TMM-HE étudiés étaient les anticorps monoclonaux (natalizumab, ocrélizumab,
ofatumumab) et les médicaments de reconstitution immunitaire (alemtuzumab, cladribine). Différents points ont été examinés, notamment la
définition de maladie grave ou en évolution rapide; la sélection la plus appropriée des candidats et des candidates aux TMM-HE; les examens
préliminaires et la surveillance de lefficacité; la définition de réaction sous-optimale au traitement; 'utilisation du dosage sérique des
neurofilaments a chaine légére (sNfL) dans I'évaluation des réactions au traitement; la surveillance de I'innocuité des médicaments;
I'avancement en 4ge et I'immunosénescence; et I'établissement du moment approprié pour envisager la diminution, voire l'arrét, du
traitement. Les recommandations de consensus avaient pour buts de fournir des lignes directrices aux médecins sur l'utilisation des
TMM-HE dans leur pratique et d’améliorer les résultats a long terme chez les personnes atteintes de SP.
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Introduction

In recent years, there have been important advances in our
understanding of the etiopathology and clinical course of
multiple sclerosis (MS), a chronic neurological disorder charac-
terized by inflammation, demyelination and neuroaxonal loss.
MS is most commonly diagnosed in people aged 20-40 years,
although biomarker studies have demonstrated neuroaxonal
damage can occur a median of six years prior to clinical onset,!
corresponding to a potentially newly discovered prodromal phase
of the disease.’

The disease course has traditionally been described as a two-
stage process: an initial focal inflammatory phase predominating
in the relapsing-remitting MS (RRMS) phenotype, followed by a
noninflammatory neurodegenerative phase in secondary-
progressive MS (SPMS); neurodegeneration predominates from
the outset in the primary-progressive (PPMS) phenotype.?
However, it is now apparent that these phenotypes do not
adequately depict the complex pathophysiology of MS.* Focal
inflammation and neurodegeneration are not necessarily
sequential processes but may co-occur at all stages of disease.
Clinical expression is influenced by environmental factors,
notably Epstein-Barr virus infection,® sun exposure/vitamin D,°
obesity in adolescence’ and smoking and exposure to second-
hand smoke,®’ all of which may interact with genetic risk
factors.'?

Neurological deficits in physical and cognitive function may
occur with focal inflammatory disease activity (relapses, lesions
on MRI) or a more diffuse compartmentalized inflammation in
the central nervous system (CNS). Of particular importance
is smoldering-associated worsening (SAW) characterized by
activation of microglia/macrophages and astrocytes, slow
expansion of chronic active lesions and alterations in neuronal
metabolism and function (e.g., redistribution of sodium ion
channels, calcium ion accumulation, mitochondrial failure).!!

The conventional treatment approach for MS has been to
initiate a lower-efficacy disease-modifying therapy (DMT) and
reserve higher-efficacy agents for those patients with severe/
aggressive disease or an inadequate response to the initial agent.
However, it is now recognized that earlier use of higher-efficacy
DMTs (HE-DMT) is often needed to slow the process of
neuroinflammatory damage and tissue loss in the CNS that begins
even before the clinical onset of MS. To address this issue, an expert
panel of Canadian MS specialists developed a series of consensus
recommendations on the use of HE-DMTs in practice. The goal
was to guide clinicians on initiating, maintaining, de-escalating
and discontinuing HE-DMT's to improve disease management for
persons with MS (pwMS).

Methods

The Canadian expert panel comprised MS experts representing
various provinces with different DMT approval processes. The
group developed its recommendations using the Delphi method,
a structured process of consensus building in which participants
vote anonymously on a series of prepared statements. Key issues
were identified and preliminary statements were drafted by the
project leader (MSF) and submitted to the group for the first
round of voting. Participants voted their agreement/disagree-
ment for each statement, and the percentage agreement was
calculated. Averaged scores >80% were adopted for the
consensus statement; scores 70-79% were tabled for further
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discussion, and scores <70% were rejected. Some statements were
revised, and new statements were added prior to a second round
of voting. When voting was completed, all participants were
invited to attend a conference call in December 2024 to finalize
the list of consensus statements. The list of statements is shown in
Table 1.

Consensus recommendations

Statement 1. The main goal of therapy is to prevent or slow
the accumulation of disability

Sustained disability progression independent of relapse activity
(PIRA) is a main driver of disability accumulation in DMT-treated
pwMS.'>13 PIRA is generally defined as disability accumulation
during a relapse-free period, becomes clinically eloquent within a
median of seven years after symptom onset in an estimated 25% of
pwRRMS and is prognostic of earlier disability.!* While it is
unclear if PIRA is a marker of progressive biology,'® slowing the
accumulation of disability associated with PIRA and relapse-
associated worsening (RAW) is the most important therapeutic
goal throughout the treatment course. This accords with the
treatment goals previously outlined by the Canadian MS Working
Group.®

Statement 2. All of the current disease-modifying therapies
(DMT) mainly target the immune-mediated inflammatory
processes that, especially in the earlier stages of disease, are
part of the mechanisms that contribute to the worsening of
disability

The conventional target of treatment has been RAW, with the goal
of achieving no evidence of disease activity. While PIRA
contributes to disability at all phases and is the principal driver
of disability accumulation during the progressive phase, RAW is
associated with an increased risk of early disability worsening
during the inflammatory phase.!*!” Treatment with DMTs to
reduce RAW has been shown to delay the time to reach disability
milestones in pwMS.!?

Statement 3. Since DMTs have been shown to improve short-
and long-term outcomes in patients with MS, all MS patients
should be considered for treatment with a DMT

All HE-DMTs have demonstrated significant efficacy versus
placebo and/or active controls in reducing disease activity and
disability accumulation (Table 2).!8-2* Long-term data from
observational and open-label studies suggest improved outcomes
with sustained DMT exposure.?>=%

Statement 4. Treatment should also be considered for patients
previously diagnosed with radiologically isolated syndrome
(RIS) who meet the new diagnostic criteria for MS

In individuals with RIS, one-half will develop MS within 10 years.?®
The TERIS and ARISE studies have demonstrated that DM Ts may
prolong the time to a first clinical event in subjects with RIS,**°
although routine treatment of this group is controversial. In the
most recent iteration of the MS diagnostic criteria, MS may be
diagnosed in individuals with RIS if there is dissemination in space
and time and/or paraclinical evidence (positive CSF findings,
lesions with a central vein sign [CVS]) suggestive of MS.*!
Although efficacy data for HE-DMTs are lacking for this early
MS group, treatment would be expected to improve long-term
outcomes.
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Table 1. Level of consensus with statements by the Canadian MS expert panel

Statement* Agreement
1. The main goal of therapy is to prevent or slow the accumulation of disability. 100%
2. All of the current disease-modifying therapies (DMT) mainly target the immune-mediated inflammatory processes that, especially in the 100%
earlier stages of disease, are part of the mechanisms that contribute to the worsening of disability.

3. Since DMTs have been shown to improve short- and long-term outcomes in patients with MS, all MS patients should be considered for 100%
treatment with a DMT.

4. Treatment should also be considered for patients previously diagnosed with radiologically isolated syndrome who meet the new diagnostic 90.9%
criteria for MS.

5. Early initiation of an appropriate DMT is recommended to prevent further disease activity that may cause irreversible CNS damage. 81.8%
6. Characteristics of a higher-efficacy DMT include:

« Efficacy is superior to that of lower-efficacy injectable or oral therapies 81.8%
+ Rapid onset in reducing MRI lesions 100%
« Significant reduction in annualized relapse rate 91.9%
» Significant reduction in confirmed disability progression 81.8%
7. The category of higher-efficacy therapy includes:

» Monoclonal antibody agents (natalizumab, ocrelizumab, ofatumumab) 100%
» Immune reconstitution therapies (alemtuzumab, cladribine) 100%**
8. Higher-efficacy therapies are superior at targeting the immune-mediated inflammatory processes, which should slow disability worsening 100%
over the longer term.

9. Higher-efficacy therapies are superior in reducing the risk of PIRA compared to lower-efficacy DMTs. 1009%%**
10. Higher-efficacy therapies should be the first choice for all patients with more aggressive or severe disease at presentation. 100%
11. Aggressive/severe disease may be defined as objective evidence of frequent relapses, or disabling relapse(s), or relapses with residual 100%

deficits; worsening of physical symptoms; early worsening of functional domains as determined by the EDSS, T25FW and/or 9HPT; high MRI
burden of disease; cognitive impairment; or a combination of the above.

12. The choice of higher-efficacy therapy will be determined by prognostic factors, disease severity, comorbidities, contraindications and 100%
patient preference.

13. Recommended investigations at baseline to aid in prognosis include: 90.9%
+ Neurological assessment (e.g., EDSS, T25FW)

« Laboratory testing (e.g., routine labs, biomarkers [sNfL, GFAP])

+ MRI-brain/spinal cord

« Visual testing (e.g., OCT where available)

14. An appropriate DMT should be considered for patients with progressive disease (SP/PPMS), especially if there are ongoing relapses or MRI 87.5%%**

activity.

15. Consideration may be given to maintaining therapy in patients with progressive MS even if there is a suboptimal response when, in the 100%
clinician’s best judgment, the benefit/risk is favorable.

16. It is recommended that treatment efficacy be periodically evaluated. 100%
17. Signs of a suboptimal treatment response include:

+ Ongoing relapses 100%
+ Incomplete relapse recovery 81.8%
» New MRI lesions 90.9%
« Safety/tolerability issues 90.9%
+ EDSS or disability worsening 81.8%
18. Ongoing PIRA is currently not in itself considered to be a suboptimal response. 90.9%
19. Consideration should be given to switching therapies if sNfL levels do not decrease from baseline during treatment. 81.8%
20. Periodic safety monitoring is required after initiating a higher-efficacy therapy. The key safety concerns are infections (including PML), liver 100%

enzyme abnormalities, hematological abnormalities and malignancy. Patients should be asked about safety/tolerability issues, changes in
health status or medications, and their general well-being.

21. It is generally not advised to maintain natalizumab for >2 years in JCV Ab+ patients to minimize the risk of PML. Consideration may be 90.9%

given to extended-interval dosing to reduce the PML risk in select individuals needing to maintain natalizumab.

22. The optimal duration of other non-IRT HETs has not been determined. It is possible that HET need not be sustained long-term to achieve 90.9%

the desired treatment response.

23. For intermittent therapies (IRT treatment, i.e., cladribine, alemtuzumab), the recommended treatment duration is two courses. A third or 81.8%

subsequent course or a switch to another HET may be considered if there is breakthrough disease activity.

24. Aging is associated with a decrease in the benefits of HET and an increase in treatment-associated risks. 100%

25. De-escalating therapy may be considered in patients aged > 55 years. 100%%**
(Continued)
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Table 1. Level of consensus with statements by the Canadian MS expert panel (Continued)

Statement* Agreement
26. Discontinuing DMTs may be considered in patients with stable/inactive disease for > 10 years and aged > 60 years. 81.8%
27. When discontinuing natalizumab or fingolimod, consideration must be given to a bridging therapy to reduce the risk of rebound disease 100%

activity.

MS = multiple sclerosis; CNS = central nervous system; PIRA = progression independent of relapse activity; EDSS = Expanded Disability Status Scale; T25FW = Timed 25-Foot Walk; 9HPT = 9-
Hole Peg Test; sNfL = serum neurofilament-light chain; GFAP = glial fibrillary acidic protein; OCT = optical coherence tomography; PML = progressive multifocal leukoencephalopathy; JCV = JC

virus; IRT = immune reconstitution therapy; HET = higher-efficacy therapy.

*Wording of statements was revised in the final group discussion. Statements that did not receive >80% approval were discarded. **Round 2-3 of voting.

Table 2. Phase Ill trial results of higher-efficacy disease-modifying therapies in relapsing multiple sclerosis (RMS)

Agent Trial Results
Natalizumab?® AFFIRM 42% reduction in risk of sustained disability progression over two years (17% vs. 29%); 68% reduction in relapse rate; and
83% reduction in new/enlarging T2 lesions versus placebo
Ocrelizumab®® OPERA I/ll  Lower relapse rate (0.16 vs. 0.29 in both studies); lower proportion with 12-week (9.1% vs. 13.6%) and 24-week CDP (6.9%
vs. 10.5%); and lower mean number of Gd-enhancing lesions per scan (0.02 vs. 0.29 and 0.42) versus interferon beta-1a
Ofatumumab?® ASCLEPIOS  Lower ARR (0.11 vs. 0.22; 0.10 vs. 0.25); and lower percentage of patients with 3-month (10.9% vs. 15.0%) and 6-month
Il CDP (8.1% vs. 12.0%) versus teriflunomide

Alemtuzumab?>?2 CARE-MS |

In previously untreated patients: lower proportion with relapses (22% vs. 40%) and higher relapse-free rate (78% vs. 59%)

at two years vs. interferon beta-1a. Nonsignificant reduction in CDP (8% vs. 11%).

CARE-MS Il In patients who relapsed on prior injectable: lower proportion with relapses (35% vs. 51%); higher relapse-free rate (65%
vs. 47%); and significantly lower rate of sustained disability accumulation (13% vs. 20%) versus interferon beta-1a
Cladribine?3%* CLARITY Lower ARR (0.14 vs. 0.33); higher relapse-free rate (79.7% vs. 60.9%); lower risk of 3-month CDP (hazard ratio 0.67); and
lower MRI lesion count with cladribine 3.5 mg/kg versus placebo
ONWARD Lower ARR (0.12 vs. 0.32); and lower number of new Gd+ lesions (0.25 vs. 1.27) with cladribine 3.5 mg/kg + interferon

beta-1a vs. interferon beta-1a monotherapy. No difference in EDSS progression at 96 weeks (15.3% vs. 12.5%)

Gd = gadolinium; CDP = confirmed disability progression; ARR = annualized relapse rate; EDSS = Expanded Disability Status Scale.

Statement 5. Early initiation of an appropriate DMT is
recommended to prevent further disease activity that may
cause irreversible CNS damage

All DMTs have demonstrated efficacy in reducing the risk of
relapses and MRI lesions in relapsing MS; many have also been
shown to slow disability accumulation as measured by the
Expanded Disability Status Scale (EDSS). The Canadian treatment
optimization recommendations and other international guidelines
recommend treatment initiation soon after diagnosis.'® Treatment
is optimally initiated within the first 6-12 months after disease
onset.”? An eight-year follow-up study found that the risk of
reaching EDSS 4.0 was significantly higher (hazard ratio 2.64)
when treatment was delayed three years compared to treatment
initiation within one year of MS onset.**

Statement 6. Characteristics of a higher-efficacy DMT include
efficacy that is superior to that of lower-efficacy injectable or
oral therapies, rapid onset in reducing MRI lesions, significant
reduction in the annualized relapse rate and significant
reduction in confirmed disability progression

Several phase III trials have demonstrated that HE-DMTs are
superior to lower-efficacy active comparators such as interferon
beta-1a or teriflunomide in reducing ARR and MRI lesions!'?-2%24
(Table 2). Most studies have also shown that higher-efficacy
treatment significantly reduces confirmed disability progression
(CDP), defined as a sustained worsening in EDSS score confirmed
at three or six months.

Statement 7. The category of higher-efficacy therapy includes
the monoclonal antibody (MAb) agents natalizumab,
ocrelizumab and ofatumumab and the immune reconstitution
therapies (IRT) alemtuzumab (also a MAb) and cladribine

All of the above HE-DMTs have been shown in clinical trials to
meet the efficacy criteria outlined in Statement 6. Efficacy may
differ among agents in the higher-efficacy category. There was a
consensus not to include sphingosine-1-phosphate (S1P) receptor
modulators (fingolimod, ozanimod, ponesimod) in the higher-
efficacy category since some studies indicate that the efficacy of
fingolimod is similar to that of lower-efficacy oral agents.>

Statement 8. Higher-efficacy therapies are superior at
targeting the immune-mediated inflammatory processes,

which should slow disability worsening over the longer term

As previously noted, phase III trials have demonstrated that
alemtuzumab, ocrelizumab and ofatumumab are superior to
lower-efficacy agents in reducing inflammatory disease activity
(relapses, MRI lesions).!?-?>?* A recent network meta-analysis of
all DMTs concluded that the most efficacious treatments were
alemtuzumab and ofatumumab for ARR and alemtuzumab,
ofatumumab and ocrelizumab for six-month CDP.*®

Statement 9. Higher-efficacy therapies are superior in reducing
the risk of PIRA compared to lower-efficacy DMTs

This statement was somewhat controversial due to limited data. A
Swedish Registry analysis reported that HE-DMT's were associated
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Table 3. Precautions and contraindications for higher-efficacy disease-modifying therapies (DMT) in multiple sclerosis patients

Higher-efficacy
DMT Precautions

Contraindications

Natalizumab*®
with other medications known to cause liver injury

- Monitor for meningitis and encephalitis in patients with herpes simplex or varicella

zoster

- Evaluate in patients with a history of liver disease, alcohol abuse and/or treatment

- Patients who are immunocompromised (e.g.,
HIV, leukemias, lymphomas)
- History of PML

Ocrelizumab®° - Delay initiation in patients with active infection

- Monitor for immune-mediated colitis

- Use with caution in patients with a history of clinical depression

- Active hepatitis B virus infection (positive HBsAg
and anti-HBV tests)
- Known active malignancy

Ofatumumab®!

- Active hepatitis B virus infection (positive HBsAg
and anti-HBV tests)

- Severe active infections

- Known malignancy

- History of PML

Alemtuzumab®?
fully controlled
- Antiviral prophylaxis strongly recommended
- Routinely screen female patients for HPV

- Caution advised in patients with a history of malignancy

- Consider delaying initiation in patients with active infection until the infection is

- HIV infection

- Active/latent tuberculosis

- Severe active infections

- Active malignancies

- Current use of antineoplastic or
immunosuppressive therapies

- History of PML

Cladribine®

- Patients who are immunocompromised due to
medication or disease

treatment (e.g., immunosuppressive)

- Latent or active bacterial, fungal or viral
infections (e.g., hepatitis, tuberculosis)

- History of PML

- Active malignancy

- Moderate or severe renal impairment (creatinine
clearance < 60 mL/min)

-Hepatic cirrhosis

HIV = human immunodeficiency virus; PML = progressive multifocal leukoencephalopathy; HPV = human papillomavirus.

with a significant 21% reduction in PIRA compared to lower-
efficacy agents.’® The use of HE-DMTs during PIRA reduced the
risk of persistent PIRA in an MSBase study; the novel concept of
“non-persistent PIRA” suggests that PIRA may be reversible if
aggressively treated.’” Additional studies are needed. There was a
consensus that at present, there is insufficient evidence to state that
HE-DMTs are superior in reducing SAW.

Statement 10. Higher-efficacy therapies should be the first
choice for all patients with more aggressive or severe disease
at presentation

There is substantial evidence from observational, cohort and
population-based studies that initiating treatment with a HE-DMT
versus lower-efficacy DMT is associated with improved long-term
outcomes.*®*~*2 Moreover, early use of HE-DMTs has been shown
to be superior to escalation from a lower- to higher-efficacy
agent.®*=* Accordingly, the Canadian MS Working Group and
other expert panels have recommended the use of HE-DMTs as the
initial therapy in patients with active, aggressive or rapidly-
evolving MS at onset to slow disability progression and reduce
irreversible neurological damage.'®4®

Statement 11. Aggressive/severe disease may be defined as
objective evidence of frequent relapses, or disabling relapse(s),
or relapses with residual deficits; worsening of physical
symptoms; early worsening of functional domains as
determined by the Expanded Disability Status Scale (EDSS),
Timed 25-foot Walk (T25FW) and/or 9-Hole Peg Test (9HPT);
high MRI burden of disease; cognitive impairment; or a
combination of the above

Factors associated with a poor prognosis include greater relapse
frequency and severity, incomplete relapse recovery with residual
neurological deficits and new MRI lesions.!® A single disabling
relapse was considered sufficient evidence of severe disease. A
combination of clinical and radiological evidence of physical and
cognitive impairment has greater prognostic value than individual

measures.”

Statement 12. The choice of higher-efficacy therapy will be
determined by prognostic factors, disease severity,
comorbidities, contraindications and patient preference
Treatment selection should be individualized and may be guided
by disease severity at baseline and clinical/radiological features
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associated with a poor prognosis, such as frequent/severe relapses,
extensive CNS involvement (e.g., multifocal disease, high lesion
number/locations, T2 burden of disease), poor relapse recovery
and the number/volume of MRI lesions. The presence of
comorbidities is also associated with worse MS outcomes.*®
During treatment selection, caution is advised when using
HE-DMTs in comorbid patients, notably those with acute
infections or a history of malignancy (Table 3).#->* HE-DMTs
are generally contraindicated in patients who are immunocom-
promised due to disease or concomitant medication, chronic
infections (e.g., hepatitis B, tuberculosis) or active malignancy.
Caution is advised when timing the use of HE-DMTs in women of
childbearing age who are planning pregnancy.*->*

Statement 13. Recommended investigations at baseline to aid
in prognosis include a neurological assessment (e.g., EDSS,
T25FW), laboratory testing (e.g., routine labs, biomarkers [sNfL,
GFAP]), MRI-brain/spinal cord and visual testing (e.g., OCT
where available)
Clinicians should inquire about the patient’s vaccination status
as part of the initial workup and administer live attenuated
vaccines prior to initiation of HE-DMTs. Patients should also be
screened for certain infections (e.g., hepatitis, tuberculosis,
varicella-zoster virus, human immunodeficiency virus) before
treatment start in accordance with current American Academy
of Neurology guidelines.”® Patients should be informed that
some HE-DMTs may reduce vaccine efficacy (including
COVID-19 vaccines).>®

A full clinical and radiological evaluation is required at baseline
to aid in prognosis and treatment selection. Frequent/severe
relapses, new MRI lesions, extensive CNS involvement and
residual impairment are indicative of highly active disease and
are prognostic of poorer long-term outcomes.’”*® Demographic
factors (e.g., male sex, nonWhite ethnicity, older age at onset) may
also contribute to a worse prognosis.”® Higher levels of neurofila-
ment-light chain (NfL), a biomarker of neuroaxonal injury, are
prognostic of relapses, new MRI lesions and EDSS scores at five
years.®® A small 20-year cohort study also found that baseline
serum NfL (sNfL) and, to a lesser degree, glial fibrillary acidic
protein (GFAP) were prognostic of long-term outcomes.®! CSF
and/or serum NfL measurements at baseline are recommended.*
The number and volume of spinal cord lesions are prognostic of
future disability.%? Other imaging findings, such as the presence of
paramagnetic rim lesions or cortical lesions, are also prognostic of
greater MS severity and disability; patients with >4 PRLs at
baseline have a 17-fold higher risk of PIRA.% Visual evoked
potentials and optical coherence tomography (OCT) are emerging
as important biomarkers of demyelination and neuroaxonal
damage.5* It should be noted that this list of investigations is
not meant to be prescriptive since not all tests are routinely
available across Canada and individual centers may have their own
protocols.

Statement 14. An appropriate DMT should be considered for
patients with progressive disease (SP/PPMS), especially if there
are ongoing relapses or MRI activity

To date, only one HE-DMT study of ocrelizumab has demon-
strated efficacy in PPMS; a lower-efficacy agent, siponimod, has
also shown efficacy in SPMS.%7 Ocrelizumab is approved for use
in adult PPMS patients with inflammatory disease activity.”® The
group consensus was that patients with progressive MS should
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have the option of receiving treatment depending on clinical
circumstances, potential benefit and personal preference.

Statement 15. Consideration may be given to maintaining
therapy in patients with progressive MS even if there is a
suboptimal response when, in the clinician’s best judgment,
the benefit/risk is favorable

The usual definition of a suboptimal response (i.e., ongoing
inflammatory activity, disability worsening on EDSS, T25FW, etc.)
may not fully capture the range of beneficial treatment effects in
progressive pwMS. One study of ocrelizumab in highly disabled
PPMS patients (EDSS 7.0) reported that most patients (66.1%)
remained stable and 8.1 % had disability improvement with
treatment during the three-year follow-up.®® The relative benefits
and risks of treatment will change as the patient ages; the most
notable is the increasing risk of infections in older pwMS. It is
important for clinicians to reevaluate the benefits and risks of
treatment throughout the clinical course.

Statement 16. It is recommended that treatment efficacy be
periodically evaluated

There was full consensus on the need to periodically evaluate
treatment efficacy. A change in treatment may be required if there
is a suboptimal response. The frequency of these evaluations was
not specified since it will vary according to the method of
assessment, the timing of follow-up visits and the protocols of
individual MS centers.

Statement 17. Signs of a suboptimal treatment response
include ongoing relapses, incomplete relapse recovery, new
MRI lesions, safety/tolerability issues and/or EDSS or disability
worsening

Clinical and radiological evidence of disease activity and disability
progression are prognostic of worse outcomes, and these same
factors indicate an inadequate treatment response. Disability
worsening includes physical (e.g., by EDSS or other measure) and/
or cognitive impairment (e.g., by Symbol Digit Modalities Test
[SDMT]). It is reccommended that cognitive function be evaluated
periodically since impairment in information processing speed has
been shown to be predictive of physical impairment and disability
progression.”” There was a consensus that the occurrence of
breakthrough symptoms in the absence of clinical or MRI activity
was not sufficient evidence of a suboptimal treatment response.

Statement 18. Ongoing PIRA is currently not in itself
considered to be a suboptimal response

While there are some data to suggest that HE-DMTs reduce
PIRA,**% the evidence is too preliminary to include PIRA
reduction as part of the definition of a treatment response.
Additional studies are needed to establish whether DMT's that act
primarily to reduce focal inflammation are also effective in
targeting noninflammatory progressive biology.

Statement 19. Consideration should be given to switching
therapies if sNfL levels do not decrease from baseline during
treatment.

Most DMTs have been shown to reduce sNfL. A lower sNfL level
six months after initiating a HE-DMT has been shown to be
associated with a reduction in T2 lesion number and brain atrophy
at two years and less EDSS progression at four years.”® If sNfL levels
do not decrease substantially (>20%) within six months of starting
a DMT, a treatment switch or escalation to a HE-DMT should be
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considered.®® sNfL should be evaluated during routine follow-ups
(e.g., at 6-12 month intervals) or at the next visit if there is evidence
of ongoing disease activity (relapses, new or enlarging MRI lesions,
gadolinium-enhancing lesions).®

Statement 20. Periodic safety monitoring is required after
initiating a higher-efficacy therapy. The key safety concerns
are infections (including progressive multifocal
leukoencephalopathy [PML]), liver enzyme abnormalities,
hematological abnormalities and malignancy. Patients should
be asked about safety/tolerability issues, changes in health
status or medications and their general well-being
Table 3 lists the safety concerns. The main safety issue when
employing HE-DMTs is the risk of infections, and patients should be
screened for latent or subclinical infections and receive appropriate
vaccines prior to treatment initiation (Table 3). Of particular
concern during HE-DMT use is progressive multifocal leukoence-
phalopathy (PML), a potentially fatal infection caused by the JC
virus (JCV). PML cases most commonly occur with natalizumab
although the incidence is very low. PML cases have been reported
with other HE-DMTs but are rare. The estimated PML risk in
natalizumab-treated JCV antibody-negative pwMS is 0.07 per 1000
patients; the PML risk in JCV antibody-positive patients is estimated
at 1.7% (2.7% with prior immunosuppression).**’! (See reference
[72] for Canadian practice guidelines on natalizumab use.)
Neoplasms have been reported with HE-DMT's but are considered
uncommon. Close monitoring for adverse effects is required
throughout the course of treatment. Clinical guidelines for cancer
screening according to age, sex and familial/personal medical history
should be closely followed by the patient. Cancer screening may be
complicated by the increase in abnormal cervical screening tests that
have been reported in treated MS patients.”® Clinicians should inquire
about changes in health status (e.g., new malignancy) that may require
a change in treatment. Patients should be encouraged to report side
effects/tolerability issues; these may be managed with dose adjust-
ments or a treatment switch. It should be noted that alemtuzumab is
generally reserved as a second-choice HE-DMT due to the risk of
autoimmune disorders and rare but severe vascular effects.

Statement 21. It is generally not advised to maintain
natalizumab for >2 years in JC virus antibody-positive patients
to minimize the risk of PML. Consideration may be given to
extended-interval dosing to reduce the PML risk in select
individuals needing to maintain natalizumab

As noted above, there is a cumulative risk of PML in JCV antibody-
positive patients, notably after two years of continuous drug
exposure.”*’! Patients who opt to continue treatment must be fully
informed of the potential risks. In the NOVA study, there was no
loss of efficacy with extended-interval dosing versus standard
dosing (q6weeks vs. q4weeks) with respect to clinical or patient-
reported outcomes.”* While PML cases have been reported during
extended-interval dosing, the estimated risk reduction is 88-94%
(mean dosing interval 35-43 days).”

Statement 22. The optimal duration of other non-immune
reconstitution therapy (IRT) HE-DMTs has not been determined.
It is possible that HE-DMTs need not be sustained long-term to
achieve the desired treatment response

There is some evidence to suggest that the benefits from HE-DMTs
decrease substantially after age 55 years.”® Continuing treatment
thereafter may be associated with declining efficacy due to
immunosenescence and an increasing risk of treatment-related

adverse effects (e.g., infections, malignancies). (See also Statements
24-26.)

Statement 23. For intermittent therapies (IRT treatment,

i.e., cladribine, alemtuzumab), the recommended treatment
duration is two courses. A third or subsequent course or a
switch to another higher-efficacy therapy (HET) may be
considered if there is breakthrough disease activity

Immune reconstitution therapies (IRT) are induction agents that
are administered intermittently. The dosing for cladribine is 1.75
mg/kg administered over two treatment weeks (weeks 1 and 5) and
repeated in year two, followed by two years off treatment.>®
Alemtuzumab is infused at a dose of 12 mg/day for five days in
year one and 12 mg/day for three days in year two.’’ In the
CLASSIC-MS extension study, 58% of patients completing a 2-year
course of cladribine received no further therapy over the
subsequent 10-year period.”” Long-term studies of alemtuzumab
have reported that 48-53% of pwMS required no further therapy at
eight years.”8 The current recommendation is that additional
cladribine courses may be considered for patients with mild to
moderate breakthrough disease activity; another HE-DMT may be
advised for patients with significant disease activity or
progression.”

Statement 24. Aging is associated with a decrease in the
benefits of HET and an increase in treatment-associated risks
Aging in pwMS is associated with a decrease in inflammatory
disease activity (relapses, new MRI lesions).®*8! This has been
attributed to declining immunocompetence (e.g., reduction in the
capacity to mount a robust immune response and exert
immunosurveillance but a predisposition to auto-immunity),
which acts, in conjunction with biological aging, to create a chronic
low-grade inflammatory state (“inflamm-aging”)®? in the periphery
and CNS environment. CNS compartmentalized inflammation,
characterized by microglial activation and chronic lesion expansion
(smoldering plaques), is associated with an age-related failure of
repair mechanisms such as remyelination, contributing to the
neurodegenerative state observed in older pwMS. Some studies
have reported that with aging, the benefits of HE-DMTSs decline
while treatment-associated risks increase.”®®> A limitation, how-
ever, is a paucity of clinical trial data for patients aged > 55 years.
Some key issues that complicate the management of older pwMS
are the higher risk of infections resulting from immunosenescence,
increasing disability, the high prevalence of comorbidities and
polypharmacy. These issues will need to be considered when
deciding whether to maintain, de-escalate or discontinue a
HE-DMT.

Statement 25. De-escalating therapy may be considered in
patients aged > 55 years

This statement was the most contentious during the group
discussion. As noted above, there is a less favorable benefit/risk
profile of HE-DMTs in older individuals (see Statement 24). A
European workshop consensus suggested that de-escalation may
be considered in patients aged > 55 years with no clinical or
radiological evidence of disease activity for five years! The
decision to de-escalate to a lower-efficacy DMT should be
individualized according to best clinical judgment and patient
preference. There are few data on the optimal de-escalation
strategy in patients aged > 55 years. Caution is advised when
switching from natalizumab to a lower-efficacy agent due to the
risk of rebound disease activity (see Statement 27). For pwMS
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receiving anti-CD20 therapy, extended-interval dosing or a switch
to an IRT such as cladribine may be an option.8>% Additional
studies are needed.

Statement 26. Discontinuing DMTs may be considered in
patients with stable/inactive disease for >10 years and aged

> 60 years

Few trials have examined treatment discontinuation. The phase IV
DISCOMS study failed to show that treatment discontinuation was
non-inferior to continuation in patients aged > 55 years with no
relapses in the preceding five years and no MRI lesions in the
preceding three years.?” It is unclear if the results are generalizable
to HE-DMT since most pwMS were receiving a lower-efficacy
DMT. The DOT-MS trial of discontinuation in patients with no
relapses/MRI lesions in the preceding 5 years was terminated after
15 months due to the recurrence of inflammatory disease activity.*
A meta-analysis of real-world studies found a low relapse risk after
discontinuation in pwMS aged > 60 years and with either 10 years
of DMT use or 8 years of stable disease.* Two ongoing trials are
investigating discontinuation in SPMS patients aged > 50 years
with stable disease for three years (STOP-I-SEP; NCT03653273)
and in RRMS patients aged > 55 years with stable disease for five
years (Therapy Withdrawal in RMS, TWINS; NCT06663189).

In the absence of more complete data, it may be prudent to
consider treatment cessation in patients aged > 60 years with long-
standing stable disease depending on clinical circumstances and
patient preference. Patients should be closely monitored for signs of
worsening disease activity and progression. Moreover, it must be
emphasized that discontinuation does not mean a cessation of therapy.
PwMS will continue to benefit from symptomatic therapy and
rehabilitation to improve their daily performance and quality of life.

Statement 27. When discontinuing natalizumab or fingolimod,
consideration must be given to a bridging therapy to reduce
the risk of rebound disease activity

Some studies have reported a recurrence of disease activity
following discontinuation of natalizumab or fingolimod.”*"!
Bridging to an anti-CD20 agent, cladribine or another DMT
may be advisable when stopping these agents.

Conclusion

The consensus statements were developed by an expert panel based
on clinical experience and, wherever possible, high-quality
scientific data. A limitation is that many issues have not yet been
adequately researched. Additional studies are needed to determine
the impact of HE-DMTs on the neurodegenerative biology that
drives disability progression. The optimal timing and approach to
treatment de-escalation and discontinuation also need to be
determined. Practice recommendations such as these cannot
perforce fully explore complex issues such as the emerging data on
the utility of the many biomarkers currently being investigated or
the timing and selection of DMT for women contemplating
pregnancy. Readers are advised to supplement these recommen-
dations with a review of the literature on these more specialized
topics. Despite these shortcomings, it is hoped that these
recommendations on the use of HE-DMTs in practice will
facilitate treatment decision-making and improve long-term
outcomes in pwMS.
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