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Background: Disease-modifying therapy (DMT) has changed the landscape of multiple sclerosis (MS)
care. However, there is lack of consensus on the duration of treatment and the selection of individuals
most likely to benefit from continued treatment. Current evidence, practice guidelines, health policy, and
ethical considerations presented together may further inform challenging clinical decision making and
future directions. The objectives of this study were to conduct a narrative review of original research and
practice guideline recommendations on discontinuation of DMTs in MS; to collect information regard-
ing Canadian regional reimbursement policies for DMT coverage in MS; and to present ethical consider-
ations applicable to such decision making.

Methods: A literature review was conducted of the MEDLINE/PubMed, OneFile (GALE), Scopus (Elsevi-
er), and ProQuest Biological Science Collection databases. Data regarding Canadian regional reimburse-
ment policies for DMT coverage in MS were collected from the ministry/government websites. Ethical
considerations were reviewed in the context of the identified evidence, guidelines, and policies.

Results: The literature lacks evidence from prospective randomized controlled trials that directly address-
es the issue of discontinuation of DMTs in MS. Current practice guidelines advocate the vital role of
patient choice in decision making. There are regional variations in Expanded Disability Status Scale crite-
ria scores for continuing MS DMT coverage among Canadian provinces/territories.

Conclusions: In the absence of strong evidence on discontinuation of DMTs, shared decision making
and consideration of the ethical complexities could help in the decision-making process. Int J MS Care.
2020;22:75-84.

isease-modifying therapies (DMTs) are known
to reduce relapse frequency and the develop-
ment of new magnetic resonance imaging
(MRI) lesions in patients with relapsing-remitting
multiple sclerosis (RRMS).! However, there are limited
data on the efficacy of DMTs in patients with secondary

progressive multiple sclerosis (SPMS).? Inflammatory
activity in muldple sclerosis (MS) and the frequency of
relapses decline with increasing patient age.” In addition,
as time from disease onset increases, relapses in patients
with MS exert less effect on disease progression.* These
clinical and natural history findings may create deci-
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sional dilemmas when deciding on when to discontinue
DMTs. There is no clear consensus on the appropriate
subset of patients with MS for DMT discontinuation,
and differences in policy exist that influence treatment
decisions. The aim of this narrative review was to sum-
marize factors for consideration in the complex decision
of DMT discontinuation to assist with informed deci-
sion making. The objectives of this study are to conduct
a narrative review of individual studies and practice
recommendations on discontinuation of DMTs in MS,
collect information regarding Canadian regional reim-
bursement policies for MS DMT coverage, and present
ethical considerations applicable to decision making for

DMT discontinuation in MS.
Methods

We conducted a narrative review of studies and practice
guideline recommendations on discontinuation of DMTs in
MS. This narrative review was performed using the SALSA
framework (Search, Appraisal, Synthesis, and Analysis).> Data
regarding Canadian regional reimbursement policies for DMT
coverage in MS were also collected and compared. Ethical
principles surrounding discontinuation of DMTs were then
applied to the identified evidence, guidelines, and policies.

Data Sources and Search Strategy

For the narrative review, a comprehensive literature search
was conducted of the MEDLINE/PubMed, OneFile (GALE),
Scopus (Elsevier), and ProQuest Biological Science Collec-
tion databases. A focused internet search was also performed
on Google. The keywords used as search terms included
multiple sclerosis, disease-modifying therapies, (Avonex/interferon
[IEN] beta-1a or Betaseron/interferon beta-1b or Extavialinter-
feron beta-1b or Rebiflinterferon beta-1b or Copaxonelglativamer
acetate or Tecfideraldimethyl fumarate or Aubagio/teriflunomide
or Plegridy/PEGinterferon beta-1a or Tjsabri/natalizumab or
Gilenyal/fingolimod hydrochloride or Lemtradalalemtuzumab
or Mavenclad/cladribine or Ocrevuslocrelizumab), discontinu-
ing disease-modifying therapies, guidelines/recommendations on
disease-modifying therapies, and rebound disease activity/rebound
inflammation. Canadian regional reimbursement policies for
DMT coverage in MS were collected from ministry/govern-
ment websites and a focused internet search on Google using
the following keywords: multiple sclerosis coverage criteria,
names of the individual Canadian province/territories, and
names of individual DMTs.
Eligibility Criteria

The study inclusion criteria for the narrative review includ-
ed randomized trials, observational studies, practice guidelines,
or expert opinion practice recommendations related to the
treatment of DMTs; primary or secondary aims of individual
studies needed to include the topic of discontinuing DMTs
in MS; published in the past 15 years; and full text avail-
able online in the English language. The exclusion criteria
included case reports or case series with fewer than ten cases;

studies conducted on pediatric patients with MS; and full text
not available online in the English language. For Canadian
regional reimbursement policies for DMT coverage in MS,
only criteria available online in the English language were
included. We included studies addressing discontinuation
of Health Canada—approved DMT treatments and classified
them according to the Health Canada indications as first line
(injectable IFNB-1a [Avonex (Biogen), Rebif (EMD Serono
Inc)], pegylated IFNf-1a, IFNB-1b [Betaseron (Bayer Health-
Care Pharmaceuticals), Extavia (Novartis Pharmaceuticals
Corp)], glatiramer acetate, oral dimethyl fumarate, and teri-
flunomide) and second line (oral fingolimod hydrochloride,
cladribine, infusion natalizumab, alemtuzumab, and ocreli-
zumab). Categorization of MS first- and second-line treat-
ments across the globe may differ from this categorization.

Data Extraction and Synthesis

After the initial title and abstract screening, articles deemed
relevant were considered for subsequent full-text review. Fig-
ure 1 illustrates a flowchart of the screening process used for
narrative review of studies/guidelines on discontinuation of
DMTs. Data extracted from discontinuation studies included
study design, sample size, study groups, pretreatment charac-
teristics, on-treatment characteristics, and the main finding(s)
of posttreatment discontinuation. The extracted data from
the selected discontinuation studies were presented in a chart
framework. Discontinuation recommendations from practice
recommendations were extracted and are presented in the
Results section. For Canadian regional reimbursement poli-
cies, Expanded Disability Status Scale (EDSS) criteria scores
used for reimbursement were extracted and summarized in a
chart framework.

Results
Overview of Selected Articles for Narrative Review
Twenty-two articles were included in the review,
including 12 studies on discontinuation of DMTs%"
in MS and ten articles with practice recommenda-
tions from published guidelines and national organi-
zations.'®*?” Of the 12 discontinuation studies, seven
were prospective cohort studies, three retrospective
cohort studies, one a combined prospective/retro-
spective cohort study, and one a randomized clinical
trial. Table S1 (published in the online version of this
article at ijmsc.org) summarizes the pretreatment, on-
treatment, and posttreatment discontinuation findings
of individual studies. Published recommendations on
DMT discontinuation were provided by the National
Institute for Health and Care Excellence’s (NICE’s)
technology appraisal guidance for individual DMTs
(five articles pertaining to five DMTs), the American
Academy of Neurology (AAN), the Association of Brit-
ish Neurologists (ABN), the Canadian Multiple Sclerosis
Working Group (CMSWG), the European Commit-
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Additional studies/
guidelines identified
through focused internet
search on Google

Studies/guidelines identified
through database searching

(n=4415)
(n=815)

1 1

absence of relapses for 4 years
on treatment was the strongest
predictor of relapse outcome
after treatment discontinuation
(hazard ratio [HR], 0.06 [95%
CI, 0.01-0.44], P < .001). An

-
Studies/guidelines after duplicates removed

(n = 2587)
|

Studies/guidelines assessed
for eligibility
(n=112)

.

Articles removed based on the
exclusion criteria (n = 2475):

e Studies/guidelines not
related to discontinuation of
DMTs in MS

o Case reports or case series
e Studies conducted on

pedi

¢ Published before 2003

¢ Full text not available online
in English language

~N HR less than 1 indicates a lower
risk of relapses after treatment
discontinuation. This combina-
tion also resulted in lower risk
of disability progression after
treatment discontinuation (HR,
0.65 [95% CI, 0.18-2.34]), yet

this did not reach significance
(P = .347). The only statistically

atric patients with MS

Studies (n = 12)/articles
with guidelines (n = 10)
included
(n=22)

narrative review
DMT, disease-modifying therapy; MS, multiple sclerosis.

Figure 1. Flowchart of selection process for studies/guidelines for

independent predictors of dis-
ability progression were longer
duration of disease (HR, 1.21),
EDSS score at discontinuation
(HR, 1.47), and age at discon-
tinuation (HR, 1.33).”

In SPMS, a retrospective

tee for Research and Treatment of Multiple Sclerosis
(ECTRIMS)/European Academy of Neurology (EAN),
and the Canadian Agency for Drugs and Technologies
in Health (CADTH).
Individual Studies Addressing Discontinuation of
DMTs
Discontinuation of First-Line DM Ts

Of the four studies reporting on first-line DMTs,
two examined patients with RRMS,*” one examined
patients with SPMS,® and one examined patients with
an unspecified MS phenotype.” A prospective cohort
study was conducted in Poland with 43 patients with
RRMS who discontinued IFN.® At the time of this
study, the reimbursement plan in Poland was limited
to 24 months of coverage. The study concluded that
the annualized relapse rate (ARR) returned to the pre-
treatment rate after discontinuation of IFNP therapy
in 65% of the study sample. Disability progression was
greater in the 2 years after treatment discontinuation
compared with the 2 years while on treatment (mean
+ SD RRMS EDSS score change, 0.74 + 042 vs 0.05
+ 0.14, P = .0001).° Another prospective cohort study
conducted in Austria included 221 patients with RRMS
and at least 2 years of follow-up.” On multivariate analy-
sis, the combination of age older than 45 years and the

cohort study was conducted
in France with 100 consecutive clinic patients who
had stopped treatment.® The ARRs 1 and 3 years after
treatment discontinuation were similar, with 16 people
experiencing relapses after treatment stop. Presence
of gadolinium-positive MRI within the 3 years before
treatment discontinuation was the strongest predictor of
disease activity (relapse or MRI activity) (HR, 4.2 [95%
CL 1.9-9.1], P = .0004). These data suggest a role for
MRI in predicting outcomes after treatment discontinu-
ation in patients with SPMS. Treatment discontinua-
tion seemed to have no consequence on the percentage
of people with disability progression when comparing
EDSS score change before and after treatment discon-
tinuation. Treatment discontinuation at an EDSS score
of 6 or greater was associated with lower risk of relapse
or MRI activity after discontinuation (HR, 0.4 [95%
CL, 0.2-0.9], P =.03).8

A propensity score—matched large prospective cohort
study reported that DMT discontinuation (ie, DMT
stoppers) was associated with a shorter time to disabil-
ity progression compared with continued treatment
(DMT stayers).” This study involved participants from
the MSBase registry with MS phenotype unspecified.
The inclusion criteria required no history of relapses
for at least 5 years. The DMT stoppers had to be fol-
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lowed up for at least 3 years after discontinuation and
had not restarted treatment for at least 3 months after
stopping. The DMT stoppers were successfully matched
with DMT stayers for age, sex, disease duration, EDSS
score, and time on treatment. However, they were not
matched for on-treatment or pretreatment disease activ-
ity. The HR for earlier disability progression was 1.47
(95% CI, 1.18-1.84; P = .001) in DMT stoppers, yet
the time to first relapse and ARRs were similar between
groups. Younger age and lower baseline disability were
significant predictors of increased relapse risk in DMT
stoppers.’

Discontinuation of Second-Line DMTs

Of the six studies reporting on discontinuing second-
line DMTs, three examined only patients with RRMS, %2
two included patients with RRMS and SPMS,'*!* and
the MS phenotype was not specified for one study." All
the studies pertained only to natalizumab discontinu-
ation, addressing the issue of increased disease activity
or a rebound effect. A rebound effect, in general terms,
implies an increase in disease activity above the level
observed before treatment was started.

A single-blind, phase 4, randomized controlled trial
compared a tapered natalizumab discontinuation proto-
col (additional infusions at weeks 6 and 8) with immedi-
ate discontinuation in 50 patients with RRMS.!* Par-
ticipants had to have been on natalizumab therapy for
at least 24 months and contemplating discontinuation.
The immediate discontinuation group was significantly
younger (45.7 vs 52.6 years, P = .005). The immedi-
ate discontinuation group developed significantly more
new T2 lesions (predominantly in the first 6 months),
and a greater proportion experienced relapses (59.3% vs
30.5%, P = .040). No differences in gadolinium lesion
formation or disability progression were observed during
the 1-year follow-up between the tapered and immediate
discontinuation groups.'” A retrospective cohort study
conducted in Italy with 54 patients with RRMS report-
ed that disease activity after natalizumab discontinuation
(ARR, 0.94; EDSS score, 2.75) did not increase above
that reported before natalizumab treatment (ARR, 1.74;
EDSS score, 3.0)."" Relapse activity was still lower on
treatment (ARR, 0.21) compared with the off-treatment
periods. These results support a low risk of rebound
disease activity in this cohort. No predictors of return
of disease activity or rebound were identified in this
study."!

A retrospective cohort study recruited 132 patients
with RRMS from two Italian MS centers.'* Ninety-five
participants were switched to another treatment after
a median natalizumab washout period of 5 months,
including 57 participants who switched to fingolimod.
Disease reactivation (MRI and/or relapse) occurred in
54.5% of the sample after natalizumab discontinuation,
and 21.2% met the study criteria for rebound. A mul-
tivariate analysis adjusted for the number of infusions,
washout period before a switch, therapeutic strategies
after natalizumab discontinuation (no treatment, first-
line treatment, fingolimod or natalizumab restart), and
relapses in the 2 years before natalizumab treatment.
Relapses in the 2 years before natalizumab treatment
was the strongest predictor of relapse activity after treat-
ment (HR, 1.43 [95% CI, 0.7-2.9], P = .31). A switch
to fingolimod or restarting natalizumab versus no treat-
ment decreased the risk of relapses (HRs, 0.45 and 0.29,
respectively). Of the 57 participants who switched to
fingolimod, 23 had return of disease activity (relapse or
MRI)."* A single-center Italian prospective cohort study
recruited 110 patients with MS having had at least 12
natalizumab infusions before they were switched within
1 month to either IFNP (n = 18) or glatiramer acetate (n
= 72), or within 3 to 6 months to fingolimod (n = 10) or
to no treatment (n = 10)." By 1 year, 75% of the sample
experienced return of disease activity (MRI/relapse) after
natalizumab discontinuation, and 10% of the study
sample met the study criteria for rebound. The high-risk
period for disease activity or rebound occurred between
months 2 and 8. Patients with a higher ARR (2.08) in
the year before starting natalizumab compared with a
lower ARR (1.54) were at greater risk for relapses after
treatment discontinuation (P < .005). Patients with a
higher mean number of pretreatment enhancing lesions
(2.60 vs 1.08, P < .04) were also at greater risk for
relapses. Year 1 after natalizumab discontinuation, medi-
an EDSS scores worsened from 2.0 to 3.0 (P <.001)."

A single-center prospective cohort study recruited
32 patients with MS on treatment for at least 1 year.
Participants could have RRMS or SPMS but had to
demonstrate no relapses on natalizumab after the first
3 months of treatment and be followed up for at least 1
year after treatment discontinuation.” The cumulative
probability of relapse alone after treatment discontinu-
ation was 52.9% and for rebound was 39%. Rebound
criteria in this study, similar to the studies previously
herein, required a relapse and at least five gadolinium
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lesions in addition to exceeding the pretreatment gado-
linium lesion count. In the multivariate analysis, the
only predictors of rebound were a pretreatment lower
EDSS score (HR, 0.63 [95% CI, 0.003-1.89], P =
.0015) and a higher ARR (HR, 2.25 [95% CI, 1.17-
4.67], P=.014).

A single-center prospective cohort study in the Unit-
ed States recruited 84 natalizumab-treated patients with
MS (mixed sample of RRMS and SPMS) who received
12 or more infusions." Eighty-one percent of the study
sample (68 of 84) had dosage interruption and 28%
of these participants (19 of 68) experienced a clinical
relapse within 6 months of suspension. None of the par-
ticipants with ongoing treatment experienced any relaps-
es during the 12 to 18 months of treatment (P = .017).
Beyond treatment interruption, no significant predictors
of relapse were identified. Number of relapses at baseline
in the year before treatment was already slightly higher
in the treatment interruption group (mean, 1.85) com-
pared with the treatment continuation group (mean,
1.29; P=.082).1
Discontinuation in Mixed Sample of First- and Second-
Line DMTs

A combined prospective and retrospective cohort
study was conducted in Sweden with a mixed sample
of patients with RRMS and SPMS.'"® One group of
patients with MS (n = 15) was recruited who received
treatment with natalizumab for longer than 5 years with-
out any evidence of disease activity on treatment. They
were then followed up for 19 months, with scheduled
clinical/MRI evaluations 3, 6, and 10 months after their
last natalizumab infusion. This group of patients was
compared with a retrospectively analyzed cohort (n =
55) of patients with MS who were treated with first-line
DMTs and discontinued treatment after an analogous
stable course. Mean pretreatment ARR in the natali-
zumab group was higher: 2.3 versus 1.7 (P = .016). Dur-
ing follow-up, 67% of the natalizumab group relapsed
at a median of 5 months versus 35% in the first-line
group at a median of 23 months. Rebound occurred in
33% of patients (n = 5) in the natalizumab group, where
rebound was defined in this study as a relapse with a
larger increase in EDSS score or an increased number of
gadolinium lesions compared with before treatment.'¢
Discontinuation Without DMT Specifications

A prospective cohort study conducted in the United
States consisted of 77 patients with SPMS who were
advised to stop DMTs and a smaller group of 17

Dilemma of Discontinuing DMTs in MS

patients with RRMS who stopped DMTs on their
own."” The patients with SPMS required no evidence of
new central nervous system inflammation on MRI and
no relapses for at least 2 years before they were advised
to stop DMTs. Nine of the patients with SPMS (11%)
had return of disease activity after DMT discontinuation
compared with 58.8% of the patients with RRMS. In
the SPMS group, the median age was 61 (range, 47-76)
years, and younger age was associated with return of
disease activity. Older patients (=7 decades) with no
evidence of inflammatory disease for at least 2 years
had almost a 90% probability of remaining relapse-free
after DMT stop. The median EDSS score for the SPMS
group was 6, and DMT treatment duration ranged from
2 to 20 years. Neither of these later variables were statis-
tically significantly different between stable and active
patients after DMT discontinuation."”
Practice Recommendations
AAN Guidelines

According to the AAN guidelines, clinicians should
counsel stable patients with RRMS (who want to dis-
continue DMTs) regarding the need for ongoing follow-
up and periodic reevaluation of their decision to discon-
tinue DMTs. The AAN recommended that “Clinicians
should advocate that people with MS who are stable
(that is, no relapses, no disability progression, stable
imaging) on DMT should continue their current DMT
unless the patient and physician decide a trial off-therapy
is warranted.”’®®® In patients with SPMS, clinicians
should assess the likelihood of future relapse by evalu-
ating patient age, duration of disease, relapse history,
and activity detected on MRI. Clinicians may advise
discontinuation of DMTs in patients with SPMS with-
out ongoing relapses (or gadolinium-enhanced lesions
on MRI activity) and who are nonambulatory (EDSS
score 27) for at least 2 years. In patients with clinically
isolated syndrome (not diagnosed as having MS and tak-
ing DMTs), the associated risks of continuing DMTs
versus those associated with stopping DMTs should be
reviewed by clinicians.'®
ABN Guidelines

The ABN emphasizes the central importance of
patient choice in the decision to stop treatment. The
MS neurologist should fully inform patients of the
known facts and associated uncertainties before making
discontinuation decisions. According to ABN, it is not
possible to have mandatory stopping criteria that apply
to all patients. However, clinicians should consider dis-
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continuing DMTs in patients with major adverse effects,
development of nonrelapsing SPMS, and pregnancy."
CMSWG Guidelines

According to CMSWG guidelines, “It may be pru-
dent to discuss stopping treatment with a patient with
significant disease progression (EDSS>6) who has not
experienced a relapse in the preceding 2 years. However,
it should be noted that no clinical criteria have been
developed to identify candidates for treatment cessation
and the decision to stop therapy must be made on a
case-by-case basis and in accordance with the preferences
of the patient.”?°®¥'® To aid in this decision, a 3- to
6-month drug holiday may be followed by a clinical and
radiologic reevaluation of the patient.”
ECTRIMS/EAN Guidelines

Together, ECTRIMS and the EAN released guide-
lines on the use of DMTs in patients with MS. Accord-
ing to these guidelines, a DMT should be continued if a
patient with RRMS is clinically and radiologically stable
without any safety or tolerability issues. All women
of reproductive age should be advised that DMTs are
not licensed during pregnancy, except for glatiramer
acetate.?!
NICE Guidelines

For individual DMTs (IFNB, glatiramer acetate,
dimethyl fumarate, fingolimod, natalizumab, and teri-
flunomide), NICE has given technology appraisal guid-
ance. According to NICE guidelines, people with MS
who are currently on any of the previously mentioned
DMTs should have the option to continue therapy until
a joint decision is made between the patient and the cli-
nician to stop treatment.”*%
CADTH Fingolimod Recommendation

Except concerning fingolimod, CADTH has not spe-
cifically given any practice guideline recommendations
for stopping DMT in MS. A CADTH committee rec-
ommends that treatment with fingolimod be stopped in
patients with RRMS who either do not achieve at least a
50% reduction from baseline in the mean ARR after 2
years of treatment or attain an EDSS score greater than
5.0. According to CADTH, continued use of an expen-
sive agent (fingolimod) is considered unwarranted in the
absence of any substantial sustained clinical benefit.”’
Canadian MS DMT Reimbursement Processes

Access to reimbursement may influence treatment
decisions when drug costs are high, as is the case for
MS DMTs. Drug reimbursement, broadly speaking,
is defined as the process of having partial or complete

drug costs paid for by an external source.”® In MS care,
examples of external sources may include insurance
companies, compassionate coverage from industry, or
government funding. In Canada, the 13 provincial/ter-
ritorial government insurance plans provide MS drug
coverage for patients who fulfill the eligibility criteria for
reimbursement. The exceptions to this include registered
First Nations and recognized Inuit, members of the
Canadian Armed Forces, refugees, and inmates in federal
prisons. These groups are covered federally under a spe-
cialized program(s).”

Canadians have access to universal health care struc-
tured through 13 provincial and territorial governments
responsible for the management, organization, and
delivery of health services. The Canadian health care
structure accounts for some differences in provincial
and territorial coverage plans for MS DMT.* A detailed
comparison of the government insurance plans and poli-
cies across Canada relevant to MS DMTs are beyond
the scope of this review. Table 1 highlights the eligibility
criteria for DMT funding from the government insur-
ance plans that are most relevant to drug discontinua-
tion, namely, the upper limit for the EDSS score and
the MS disease course. Depending on the provincial
and territorial ministry of health policies and on fam-
ily income, patients may have to pay some of the cost
themselves, either as a proportion of the total drug cost
(co-payments) with every prescription of drug filled or
up to a fixed maximum amount per year (deductibles).”®
Alberta has the highest EDSS criteria cutoff score (<6.5)
for natalizumab and alemtuzumab, and Quebec has the
highest EDSS criteria cutoff score (<7) for fingolimod
hydrochloride. For first-line DMTs, Quebec has the
highest EDSS criteria cutoff score (<7), and Nova Scotia
and Saskatchewan have the lowest EDSS criteria cutoff
score (<5.5). The coverage criteria details for MS drugs
for Nunavut and the Northwest Territories are not avail-
able online.

Once an MS DMT is approved by Health Canada,
each provincial and territorial government may consider
multiple sources of information to establish eligibility
criteria for funding. Established in 2003, CADTH con-
ducts a common drug review of drug products for prov-
inces and territories to consider in their decision making,
except for Quebec, which conducts its own review. The
common drug review is a pan-Canadian process that
aims to conduct objective reviews of the clinical, eco-
nomic, and patient evidence for drugs.”” A limitation of
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Table 1. Regional variations in reimbursement policies for provincial/territorial coverage of MS DMTs in
Canada

EDSS criteria scores for reimbursement in Canadian provinces/territories®
DMT® AB BC MB NB NL NS ON PE QC SK NT NU YT

First line
IFNB-1a (Avonex, <6.5 <65 <65 <65 <65 <55 <6 <6.5 <7 <5.5 NA NA <6.5
Rebif)
INFB-1b (Betaseron) <6.5 <6.5 <65 <65 <65 <55 <6 <6.5 <7 <5.5 NA NA <6.5
IFNB-1b (Extavia) <6.5 <6.5 NI <6.5 <6.5 <55 <6 <6.5 <7 <5.5 NA NA NI
Glatiramer acetate <65 <65 <65 <65 <65 <55 <5 <6.5 <7 <5.5 NA NA <6.5
Dimethyl fumarate NA <6.5 NR <6.5 <6.5 <55 <5 <6.5 <7 <5.5 NA NA <6.5
Teriflunomide <6.5 <65 <65 <65 <55 <55 <5 <6.5 <7 <5.5 NA NA <6.5
Pegylated IFNB-1a NA NC <6.5 <6.5 <6.5 <55 <6 <6.5 NI <5.5 NA NA <6.5
Second line

Natalizumab© <6.5 NR <5 <5 NI <5 <5 NI <5 <5 NA NA <5
Fingolimod 6.5 <55 <55 <550 <55 <55 <55 <550 <7 <55 NA NA <55
hydrochloride

Alemtuzumab <6.5 <5 <5 <5 NI <5 <5 <5 <5 <5 NA NA <5

Abbreviations (see also below): DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; IFN, interferon; MS, multiple
sclerosis; NA, not available online; NC, not covered; NI, no information in provincial drug formulary; NR, not required for coverage.

aThe DMTs are approved for treating relapsing-remitting MS (RRMS) patients 18 years or older in all Canadian provinces and territories. In
addition, the following exceptions apply: Quebec—IFNp-1a (Avonex, Rebif) and IFNB-1b (Betaseron, Extavia) are approved for secondary
progressive MS (SPMS) patients with EDSS scores less than 7; Alberta—IFNB-1b (Betaseron, Extavia) is approved for SPMS patients with
relapses having EDSS scores of 5.5 or less; British Columbia—IFNB-1b (Betaseron, Extavia) is approved for SPMS patients with EDSS scores
of 6 or less; New Brunswick—IFNB-1a (Avonex, Rebif), IFNB-1b (Betaseron, Extavia), and glatiramer acetate are approved for SPMS patients
with EDSS scores of 6.5 or less; Ontario—glatiramer acetate, IFNB-1a (Avonex, Rebif), IFNB-1b (Betaseron, Extavia), and pegylated IFNB-Ta
are approved for clinically isolated syndrome. See Eligibility Criteria subsection for manufacturer information for DMT trade names.
bCanadian provinces(eerenceno): AB, Alberta3'; BC, British Columbia3?; MB, Manitoba3*34; NB, New Brunswick?>; NL, Newfoundland and
Labrador3¢; NS, Nova Scotia®’; ON, Ontario®®; PE, Prince Edward Island*®; QC, Quebec®; SK, Saskatchewan.*' Canadian territorigs(eference no).
NT, Northwest Territories*; NU, Nunavut®; YT, Yukon.**

“Natalizumab is approved only for RRMS patients aged 18-65 years in Ontario.

the CADTH common drug review process is that clini- | frameworks may help reduce health inequities in MS
cal and/or economic evidence related to discontinuing | treatment. In the absence of newer ethical frameworks
DMTs is not specifically addressed. that more fully incorporate the values relevant to the
Ethical Considerations costly treatment of chronic progressive disease, the con-
An ethical framework may further inform clini- | ventional ethical framework still provides a starting basis
cal decision making, clinical research, and policy. The | to inform decision making.
conventional bioethical principles of autonomy, justice, Autonomy describes the ability of individuals to
nonmaleficence, and beneficence are based on liberal | retain control over their bodies and to make their own
individualism, giving the highest priority to individual | decisions.**>" Tt is the duty of a physician to provide
autonomy.“® Limitations of these principles include that | patients with MS with meaningful objective information
they may be less applicable to current-day interdisciplin- | on which to base their decisions. Beneficence speaks to
ary practice’” and to public health priorities.”® In brief, | the obligation of a health care provider to bring about
public health ethics is a relatively new area of research | good through their actions.*®>* Physicians must try to
with emerging ethical frameworks, placing greater | provide positive benefits to patients with MS by seck-
emphasis on the “common good.” One public health | ing a greater balance of good over harm in patient care.
ethical framework proposes a relational approach toward | Physicians may take patients’ individual circumstances
autonomy that could “direct us to attend to the many | and related evidence into consideration when deciding
and varied ways in which competing policy options | whether DMT discontinuation will bring about good
affect the opportunities available to members of different | for their patient.
social groups” and “to make visible the ways in which Nonmaleficence literally means “to do no harm.”
the autonomy of some may come at the expense of the | Decisions (or lack of a decision) that could poten-

justice demands of others.”*"?**? Public health ethics | tially harm patients, other people, or society must be
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avoided.*®>® Clinicians aim to consider both benefi-
cence and nonmaleficence in decision making. The
point for the decision to stop DMT treatment may be
a moving and individualized target. Justice refers to the
obligation of a health care provider to treat all patients
equally, fairly, and impartially; to ensure fair distribu-
tion of scarce resources and new treatments; and to
uphold respective laws and regulations when making

choices. >

Physicians may try to make judicious use of
DMTs by prescribing these medications based on the
individualized assessment of benefit versus harm and
by prescribing within guidelines or policies. However,
policy criteria may not seem to align consistently with
a recommendation for an individual patient. In this
context, evolving ethical practices that appreciate more
fully “the importance of negotiating power relations and
the larger socio-political context” are applicable to DMT

48(p324) One recommendation includes

discontinuation.
the vital role of public consultation for enhancing the
ethical analysis of dilemmas related to public policies

and interests.>

Discussion

This review assimilated evidence, practice guidelines,
Canadian policies, and ethical considerations in the
context of discontinuation of DMTs. Although this
review is comprehensive, it is not exhaustive because
we excluded case series reporting fewer than ten cases
and limited the search to studies published in English.
Practice guidelines and reimbursement policies do not
highlight age or pretreatment disease activity in clinical
decision making for stopping treatment; rather, the poli-
cies emphasize EDSS cutoff criteria. However, younger
age and high pretreatment disease activity are associated
with increased risk of return of disease activity. There
are limitations in the present studies for identifying risk
of nonmaleficence when stopping DMTs. In eight of
the 12 studies, sample sizes were 100 participants or
less, decreasing the power to detect valid predictors of
outcomes. The MRI activity was variably reported in
the studies, with some studies reporting percentages of
patients with MS with MRI activity and others report-
ing MRI data only for patients who had relapse activity.
Disability progression rates, important to people with
MS, were inconsistently reported or compared between
the periods of before, on, and after treatment.

Most currently available practice guidelines on
discontinuation of DMTs advocate the central impor-
tance of patient choice in the decision-making process,

supporting the ethical principle of respect for patient
autonomy. The AAN guideline demonstrates an effort
to balance the principle of beneficence with nonmalefi-
cence by considering the evidence supporting that those
with active disease on treatment may be more likely
to benefit from continued treatment and may be at
increased risk for harm by earlier treatment discontinu-
ation (ie, increased disease activity compared with when
on treatment). Clinicians, however, may perceive risks
and benefits differently than patients.*®

Shared decision making plays a vital role when decid-
ing on discontinuation of DMTs in MS, especially in
the face of limited evidence. Shared decision making is
the process by which collaborative decisions are made
after providing trustworthy information in accessible
formats and facilitating shifts in the power and control
of interactions between patients and physicians.’”®
Clinicians and patients could engage in collaborative
decision making on discontinuing DMT treatment after
considering potential risks and benefits. Most patients
with MS prefer to be highly involved in decision mak-
ing.” Although current guidelines recommend consider-
ing patient choice, they do not address the potential for
conflict between the principles of respect for patients’
autonomy, beneficence, nonmaleficence, and justice.
For example, a variety of patients who meet the current
AAN recommended criteria for considering stopping
may be well-informed on the evidence pertaining to
stopping but still choose to continue treatment. In a
public health care system, the cost of continued treat-
ment based on patient choice as the priority could result
in an unfair distribution of limited resources.

Standardizing the criteria for discontinuation is chal-
lenging owing to the lack of significant evidence toward
standardization. However, standardization may help
satisfy the ethical principle of justice by treating similar

PRACTICE POINTS

® |In the absence of strong evidence about when
to discontinue disease-modifying therapy
(DMT) in MS, shared decision making and an
appreciation of the ethical complexities could
assist in the decision-making process.

® The vital significance of patient choice
has been advocated for by most practice
guideline recommendations concerning DMT
discontinuation decision making in MS.
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patients equally and distributing resources to those most
likely to benefit. Individual risk profiling for benefi-
cence or maleficence will require further epidemiologic
research on the most critical predictors of return of dis-
ease activity after treatment stop. Precision medicine
in MS DMT treatment may help meet the principles
of both justice and beneficence. Precision medicine
offers a model of care where treatment is tailored to the
individual patient based on a calculated individual risk
assessment for harm or benefit.®*®! With an improved
understanding of risk factors for disease progression off
treatment (ie, the variables pretreatment and on treat-
ment, as well as other confounding variables, such as
genetic and lifestyle factors), reimbursement policies
and future guidelines may consider precision medicine.
Precision medicine could be combined with shared
decision-making models of care whereby precision medi-
cine identifies the critical thresholds for beneficence or
maleficence with treatment discontinuation.

There is a need for prospective research in patients
with SPMS and stable RRMS in particular to analyze
the risk versus benefit of treatment discontinuation.
The Discontinuation of DMTs in MS (DISCOMYS)
randomized trial in the United States will evaluate dis-
continuing DMTs in people with MS on treatment
who are 55 years or older, relapse free for at least 5 years,
and without new MRI activity for 3 years.” Global col-
laboration is needed and underway to understand the
impact of drug discontinuation in other subgroups and
on longer-term disability progression.®

In conclusion, the results from prospective random-
ized controlled trials that directly address the issue of
discontinuation in nonactive progressive MS are still
missing in the literature. Although inconsistencies exist
in practice guideline recommendations on discontinu-
ation of DMTs in MS, the vital significance of patient
choice is advocated by most guidelines. In Canada,
there are considerable regional variations in the EDSS
criteria scores for reimbursement across provinces and
territories. In the absence of strong evidence on when
to discontinue DMTs, shared decision making and
consideration of the ethical complexities may assist in
the decision-making process and guide future research
directions. O

Financial Disclosures: Dr Knox is the primary investigator for
the Saskatchewan MS Drugs Research Program funded by the Sas-
katchewan Ministry of Health, is a member of the Saskatchewan MS
Drugs review panel for the Saskatchewan Ministry of Health, and

Dilemma of Discontinuing DMTs in MS

has received funding from the Canadian Institute for Health Informa-
tion for participation in the former Canadian MS Monitoring System.
Dr Levin has received educational and/or consulting funding from
Biogen, Pendopharm, and Sanofi Genzyme. Dr Saini declares no
conflicts of interest.

Funding/Support: This work is supported by the Office of the
Saskatchewan Multiple Sclerosis Clinical Research Chair, College of
Medicine, University of Saskatchewan.

References

1. Wingerchuk DM, Weinshenker BG. Disease modifying therapies for
relapsing multiple sclerosis. BMJ. 2016;354:i3518.

2. Kappos L. Placebo-controlled multicentre randomised frial of interferon
B-1b in treatment of secondary progressive multiple sclerosis. Lancet.
1998;352:1491-1497.

3. Scalfari A, Neuhaus A, Degenhardt A, et al. The natural history of
multiple sclerosis, a geographically based study 10: relapses and long-
term disability. Brain. 2010;133:1914-1929.

4. Tremlett H, Yousefi M, Devonshire V, Rieckmann P, Zhao Y. Impact of
multiple sclerosis relapses on progression diminishes with time. Neurol-
ogy. 2009;73:1616-1623.

5. Grant MJ, Booth A. A typology of reviews: an analysis of 14 review
types and associated methodologies. Health Info Libr J. 2009;26:
91-108.

6. Siger M, Durko A, Nicpan A, Konarska M, Grudziecka M, Selmaj K.
Discontinuation of interferon beta therapy in multiple sclerosis patients
with high pre-reatment disease activity leads to prompt return to previ-
ous disease activity. J Neurol Sci. 2011;303:50-52.

7. Bsteh G, Feige J, Ehling R, et al. Discontinuation of disease-modifying
therapies in multiple sclerosis: clinical outcome and prognostic factors.
Mult Scler. 2016;23:1241-1248.

8. Bonenfant J, Bajeux E, Deburghgraeve V, Le Page E, Edan G, Kerbrat
A. Can we stop immunomodulatory treatments in secondary progres-
sive multiple sclerosis? Eur J Neurol. 2016;24:237-244.

9. Kister |, Spelman T, Alroughani R, et al. Discontinving disease-modi-
fying therapy in MS after a prolonged relapsefree period: a propen-
sity score-matched study. J Neurol Neurosurg Psychiatry. 2016;87:
1133-1137.

. Weinstock-Guttman B, Hagemeier J, Kavak K, et al. Randomised
natalizumab discontinuation study: taper protocol may prevent disease
reactivation. J Neurol Neurosurg Psychiatry. 2016;87:937-943.

. Melis M, Cocco E, Frau J, et al. Postnatalizumab clinical and radio-
logical findings in a cohort of multiple sclerosis patients: 12-month
follow-up. Neurol Sci. 2014;35:401-408.

. Lo Re M, Capobianco M, Ragonese P, et al. Natalizumab discon-
tinuation and treatment strategies in patients with multiple sclerosis
(MS): a retrospective study from two ltalian MS centers. Neurol Ther.
2015;4:147-157.

. Gueguen A, Roux P, Deschamps R, et al. Abnormal inflammatory activ-
ity returns after natalizumab cessation in multiple sclerosis. J Neurol
Neurosurg Psychiatry. 2014,85:1038-1040.

. West TW, Cree BAC. Natalizumab dosage suspension: are we help-
ing or hurting2 Ann Neurol. 2010;68:395-399.

. Sangalli F, Moiola L, Ferre L, et al. Longterm management of natali-
zumab discontinuation in a large monocentric cohort of multiple sclero-
sis patients. Mult Scler Relat Disord. 2014;3:520-526.

. Fagius J, Feresiadou A, Larsson E, Burman J. Discontinuation of disease
modifying treatments in middle aged multiple sclerosis patients: first
line drugs vs natalizumab. Mult Scler Relat Disord. 2017;12:82-87.

. Birbaum G. Stopping disease-modifying therapy in nonrelapsing mul-
tiple sclerosis. IntJ MS Care. 2017;19:11-14.

. Rae-Grant A, Day G, Marrie R, et al. Practice guideline recommenda-
tions summary: disease-modifying therapies for adults with multiple
sclerosis. Neurology. 2018,;90:777-788.

. Scolding N, Barnes D, Cader S, et al. Association of British Neurolo-

gists: revised (2015) guidelines for prescribing disease-modifying treat-

ments in multiple sclerosis. Pract Neurol. 2015;15:273-279.

Freedman M, Selchen D, Arnold D, et al. Treatment optimization in

MS: Canadian MS Working Group Updated Recommendations. Can J

Neurol Sci. 2013;40:307-323.

20.

International Journal of MS Care

83

020z 1snbny 0 uo 3senb Aq ypd-201-810Z £202-L£51/02285¥2/SL/zZ/zz/Pd-8onIe/oswlljwoo ssaidus)je ueipuawy/:dpy woly papeojumoq


https://www-sciencedirect-com.cyber.usask.ca/topics/medicine-and-dentistry/multiple-sclerosis

Knox et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Montalban X, Gold R, Thompson A, et al. ECTRIMS/EAN guideline on
the pharmacological treatment of people with multiple sclerosis. Mult
Scler. 2018;24:96-120.

National Institute for Health and Care Excellence. Beta interferons and
glatiramer acetate for treating multiple sclerosis. https://www.nice.
org.uk/guidance/ta527 /resources/beta-interferons-and-glatiramer-
acefate-fortreating-multiple-sclerosis-pdf-82606845513157. Published
2018. Accessed June 25, 2018.

National Institute for Health and Care Excellence. Dimethyl fumarate
for treating relapsing-remitting multiple sclerosis. https://www.nice.
org.uk/guidance/ta320/resources/dimethyl-fumarate-for-treating-
relapsingremitting-multiple-sclerosis-pdf-82602480191173. Published
2014. Accessed June 25, 2018.

National Institute for Health and Care Excellence. Fingolimod for
the treatment of highly active relapsing-remitting multiple sclerosis.
https://www.nice.org.uk/guidance/ta254 /resources/fingolimod-
for-the-treatment-of-highly-active-relapsingremitting-multiple-sclerosis-
pdf-82600491525829. Published 2012. Accessed June 25, 2018.
National Institute for Health and Care Excellence. Natalizumab for
the treatment of adults with highly active relapsing-remitting multiple
sclerosis. https://www.nice.org.uk/guidance/ta127 /resources/natal-
izumab-for-the-treatment-of-adults-with-highly-active-relapsingremitting-
multiple-sclerosis-pdf-82598138383813. Published 2007. Accessed
June 25, 2018.

National Institute for Health and Care Excellence. Teriflunomide for
treating relapsing-remitting multiple sclerosis. https://www.nice.org.
uk/guidance/ta303/resources/teriflunomide-for-treating-relapsingre-
mitting-multiple-sclerosis-pdf-82602364297669. Published 2014.
Accessed June 25, 2018.

Canadian Agency for Drugs and Technologies in Health. CDEC final
recommendation: fingolimod. https://www.cadth.ca/sites/default/
files/cdr/complete/cdr_complete_Gilenya_Nov-18-11_e.pdf. Pub-
lished 201 1. Accessed June 25, 2018.

MedBroadcast. MS: medication reimbursement. https://med-
broadcast.com/healthfeature/gethealthfeature/ms-medication-
reimbursement?_ga=2.27387966.306140317.1530646856-
831392667.1530110774. Accessed June 26, 2018.

Government of Canada. Non-Insured Health Benefits (NIHB) Pro-
gram - general questions and answers. https://www.canada.ca/
en/indigenous-services-canada/services/firstnations-inuit-health/non-
insured-health-benefits/benefits-information/non-insured-health-benefits-
nihb-program-general-information-questions-answers-firstnations-inuit-
health-canada.html. Accessed June 26, 2018.

Government of Canada. Canada’s health care system. https://www.
canada.ca/en/health-canada/services/canada-health-care-system.
html. Accessed November 9, 2018.

Alberta Blue Cross. Multiple sclerosis (MS) drug coverage. https://
www.ab.bluecross.ca/dbl/pdfs/ahwdbl_sec2.pdf. Accessed May 2,
2018.

Government of British Columbia. Special authority. https://www2.gov.
bc.ca/gov/content/health/practitioner-professional-resources/pharma-
care/prescribers/special-authority#Druglist. Accessed May 2, 2018.
Government of Manitoba. Exception drug status (EDS). https://www.
gov.mb.ca/health/mdbif/docs/edsnotice.pdf. Accessed May 2,
2018.

Government of Manitoba. Health, seniors and active living. http://
www.gov.mb.ca/health/mdbif/bulletins.html. Accessed June 18,
2018.

Government of New Brunswick. New Brunswick drug plans formulary.
http://www?2.gnb.ca/content/dam/gnb/Departments/h-s/pdf/en/
NBDrugPlan/NewBrunswickDrugPlansFormulary.pdf. Accessed July 9,
2018.

Government of Newfoundland and Labrador Health and Commu-
nity Services. Are my drugs covered?. http://www.health.gov.nl.ca/
health/prescription/newformulary.asp. Accessed June 18, 2018.
Government of Nova Scotia. Formulary June 2018. https://novasco-
tia.ca/dhw/pharmacare/documents/formulary.pdf. Accessed June
18, 2018.

Government of Ontario Ministry of Health and Long-term Care. Excep-
tional Access Program (EAP): EAP reimbursement criteria for frequently
requested drugs. http://www.health.gov.on.ca/en/pro/programs/
drugs/pdf/frequently_requested_drugs.pdf. Accessed May 2, 2018.
P.E.l. pharmacare formulary. https://www.princeedwardisland.
ca/sites/default/files/publications/pei_pharmacare_formulary.pdf.
Accessed June 18, 2018.

40

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

. Government of Quebec. List of medications. http://www.ramq.gouv.
qc.ca/en/publications/citizens/legal-publications/Pages/listmedica-
tions.aspx. Accessed June 18, 2018.

Saskatchewan MS Drugs Program. http://formulary.drugplan.ehealth-
sask.ca/PDFs/APPENDIXD.pdf. Accessed May 2, 2018.

Government of Northwest Territories Health and Social Services.
Extended health benefits for specified disease conditions. https://
www.hss.gov.nt.ca/en/services/supplementary-health-benefits/
extended-health-benefits-specified-disease-conditions. Accessed June
27,2018.

Government of Nunavut Department of Health. Extended health bene-
fits (EHB) eligible specified conditions. https://www.gov.nu.ca/health/
information/extended-health-benefits-ehb-eligible-specified-conditions.
Accessed June 27, 2018.

Yukon drug formulary search. http://apps.gov.yk.ca/drugs/
f2p=161:9000:4196573769648653. Accessed June 18, 2018.
Canadian Agency for Drugs and Technologies in Health. CADTH com-
mon drug review (CDR). https://www.cadth.ca/aboutcadth/what-we-
do/products-services/cdr. Accessed July 8, 2018.

Beauchamp T, Childress J. Principles of Biomedical Ethics. 5th ed.
Oxford University Press; 2001.

Austin W. The ethics of everyday practice. Adv Nurs Sci. 2007;30:
81-88.

Varcoe C, Doane G, Pauly B, et al. Ethical practice in nursing: working
the in-betweens. J Adv Nurs. 2004;45:316-325.

Kenny NP, Melnychuk RM, Asada Y. The promise of public health:
ethical reflections. Can J Public Health. 2006;97:402-404.

Baylis F, Kenny N, Sherwin S. A relational account of public health eth-
ics. Public Health Ethics. 2008;1:196-209.

Varelius J. The value of autonomy in medical ethics. Med Health Care
Philos. 2006,9:377-388.

Munyaradzi M. Critical reflections on the principle of beneficence in
biomedicine. Pan Afr Med J. 2012;11:29.

Al-Bar M, Chamsi-Pasha H. Nonmaleficence. In: Contemporary Bio-
ethics. Cham, Switzerland: Springer International; 2015:119-128.
https://link.springer.com/chapter/10.1007/978-3-319-18428-9_7.
Accessed November 15, 2018.

Cookson R, Dolan P. Principles of justice in health care rationing. J
Med Ethics. 2000;26:323-329.

Burgess MM. Public consultation in ethics: an experiment in representa-
tive ethics. J Bioeth Ing. 2004;1:4-13.

Heesen C, Kleiter I, Meuth S, et al. Benefitrisk perception of natali-
zumab therapy in neurologists and a large cohort of multiple sclerosis
patients. J Neurol Sci. 2017;376:181-190.

Colligan E, Metzler A, Tiryaki E. Shared decision-making in multiple
sclerosis. Mult Scler. 2016;23:185-190.

Elwyn G, Durand M, Song J, et al. A three-talk model for shared deci-
sion making: multistage consultation process. BMJ. 2017;359:j4891.
Cofield SS, Thomas N, Tyry T, Fox RJ, Salter A. Shared decision mak-
ing and autonomy among US participants with multiple sclerosis in the
NARCOMS Registry. Int J MS Care. 2017;19:303-312.
Pulido-Valdeolivas |, Zubizarreta |, MartinezLapiscina E, Villoslada P.
Precision medicine for multiple sclerosis: an update of the available
biomarkers and their use in therapeutic decision making. Expert Rev
Precis Med Drug Dev. 2017,2:345-361.

Gourraud P, Henry R, Cree B, et al. Precision medicine in chronic
disease management: the multiple sclerosis BioScreen. Ann Neurol.
2014,76:633-642.

ClinicalTrials.gov. Discontinuation of Disease Modifying Therapies
(DMTs) in Multiple Sclerosis (MS) (DISCOMS). https://clinicaltrials.
gov/ct2/show/NCT03073603. Accessed January 17, 2019.

Husin H, Wallace J, Malpas C, et al. Determinants of MS re-activation
after discontinuing therapies. https://onlinelibrary.ectrims-congress.eu/
ectrims/2018/ectrims-2018/228454 /tomas.kalincik.determinants.
of.ms.re-activation.after.discontinuing.therapies.html2f=menu=14*m
edia=3*speaker=440502*browseby=8. Published 2018. Accessed
November 27, 2018.

International Journal of MS Care

84

020z 1snbny 0 uo 3senb Aq ypd-201-810Z £202-L£51/02285¥2/SL/zZ/zz/Pd-8onIe/oswlljwoo ssaidus)je ueipuawy/:dpy woly papeojumoq



