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Abstract: Recent advances in multiple sclerosis (MS) management have shifted perspectives
on treatment strategies, advocating for the early initiation of high-efficacy disease-modifying
therapies (heDMTs). This perspective review discusses the rationale, benefits, and challenges
associated with early heDMT initiation, reflecting on the obsolescence of the traditional
“first-line” and “second-line” treatment classifications. The article emerges from the last
update of the consensus document of the Spanish Society of Neurology on the treatment of
MS. During its development, there was a recognized need to further discuss the concept of
treatment lines and the early use of heDMTs. Evidence from randomized controlled trials and
real-world studies suggests that early heDMT initiation leads to improved clinical outcomes,
including reduced relapse rates, slowed disease progression, and decreased radiological
activity, especially in younger patients or those in early disease stages. Despite the historical
belief that heDMTs involve more risks and adverse events compared to moderate-efficacy
DMTs (meDMTs), some studies have reported comparable safety profiles between early
heDMTs and meDMTs, though long-term safety data are still lacking. The review also
addresses the need for a personalized approach based on patient characteristics, prognostic
factors, and preferences, explores the importance of therapeutic inertia, and highlights the
evolving landscape of international and national guidelines that increasingly advocate for early
intensive treatment approaches. The article also addresses the challenges of ensuring access
to these therapies and the importance of further research to establish long-term safety and
effectiveness of DMTs in MS.

Plain language summary
Choosing stronger treatments early on for better multiple sclerosis care

Recent progress in treating multiple sclerosis (MS) has changed how doctors think about
starting treatments, with more support now for using high-efficacy disease-modifying
treatments (heDMTs] early on. This article talks about why starting heDMTs early can be
good, what benefits it might bring, and what challenges there might be. It also mentions
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safety and effectiveness.

how the old way of categorizing treatments into “first-line” and “second-line” is becoming
outdated. This discussion is based on the latest recommendations from the Spanish
Society of Neurology. The article explains that starting heDMTs early can lead to better
results for patients, like fewer relapses, slower progression of the disease, and less
damage seen on magnetic resonance imaging (MRI). This is particularly true for younger
patients or those who are in the early stages of MS. Even though there was a concern that
these heDMTs might have more side effects compared to other treatments, recent studies
show that they could be just as safe, though more research is needed to be sure about
their safety in the long run. The review suggests that treatment should be tailored to each
patient, considering their specific situation, what they prefer, and the urgency to start
treatment. It also discusses the need to overcome delays in starting these treatments
and how treatment guidelines are changing to support starting strong treatments earlier.
Finally, the article points out that it is still important to make these treatments accessible
to everyone who needs them and to keep researching to understand their long-term
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Introduction

Multiple sclerosis (MS) is a complex and unpre-
dictable neurological disorder affecting millions of
people worldwide.! The treatment landscape for
MS has evolved considerably over the past two
decades, with the introduction of many disease-
modifying therapies (DMTs) that significantly
reduce the frequency and severity of relapses, slow
disease progression, and improve quality of life
and other patient-reported outcomes (PROs).
The importance of early treatment has been rec-
ognized,?* but the type of treatment to provide at
onset is still under debate.

Historically, DMTs were classified into first-line
and second-line therapies, with the former being
moderately effective (moderate-efficacy;
meDMT) and associated with a relatively safe
risk profile and a lower cost, and the latter being
highly effective (high-efficacy; heDMT) but pre-
senting a higher risk of adverse events (AEs) and
a higher cost. Classification of DMTs into “lines”
of treatment has shaped the escalation-based
treatment approach, which has been the most
popular strategy in the management of MS
patients. In the escalation approach, initial treat-
ment involves meDMT (“first-line”) with a
known and relatively safe risk profile; if disease
activity persists or recurs despite sufficiently long

and regular treatment, therapy is escalated to an
heDMT (“second-line”). Escalation can be based
on conventional step-care and watchful waiting or
rapid, depending on the tolerated disease activ-
ity.> Alternatively, treatment with an heDMT can
be initiated early, known as induction or early
intensive approach, at the time of diagnosis or as
soon as possible. Both strategies are based on
assessing the patient’s characteristics and prog-
nostic factors,>° and considering the risks and
efficacy of available DMTs. One proposed classi-
fication of DMT's according to their efficacy has
been monoclonal antibodies (alemtuzumab,
natalizumab, ocrelizumab, ofatumumab), sphin-
gosine-1-phosphate (S1P) receptor modulators
(fingolimod, siponimod, ozanimod, and ponesi-
mod), cladribine, and mitoxantrone as heDMT,
and dimethyl fumarate, glatiramer acetate, inter-
ferons, teriflunomide, and diroximel fumarate as
meDMT.1 However, this classification varies
between publications.>11-14

We consider that this dichotomous classification
system in lines of treatment is now obsolete and
does not reflect the latest scientific evidence. In
this article, we aimed to discuss the rationale,
benefits, and challenges of early initiation of heD-
MTs in patients with MS, based on available data
and guidelines, and to provide a position
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statement on revising the concept of first- and
second-line therapies. This perspective review
article emerges from a comprehensive discussion
and exchange of ideas during the preparation of
the last update of the consensus document of the
Spanish Society of Neurology on the treatment of
MS.15

Early initiation of high-efficacy
disease-modifying treatments

Scientific support for heDMT at early

disease stages

A growing body of evidence demonstrates that
early initiation of heDMTs may be a more effec-
tive approach to managing MS (Table 1). Current
randomized controlled trials (RCT) are evaluat-
ing the efficacy and safety of early intensive and
escalation approaches for relapsing MS (RMS)
(ClinicalTrials.gov identifier: NCT03500328),14
but the results are not yet available. To date, only
the findings from pairwise comparisons in RCT
(one meDMT vs one heDMT)!6-18 or observa-
tional studies assessing the results with early
heDMT compared to meDMT have been pub-
lished thus far.11:13:19-27 These studies have con-
sistently reported improved clinical outcomes in
MS patients treated with early heDMTs com-
pared to those following escalation treatment
strategies, including reduced relapse rates, slower
disease progression, and decreased radiological
activity.

In terms of safety, RCT and extended studies
have reported several risks of heDMTs including
hematologic abnormalities, infections, malignan-
cies, secondary autoimmunity, cardiovascular dis-
ease, neurovascular events, and teratogenic
effects.28-30 For instance, ocrelizumab has led to
infusion reactions and reductions in immunoglob-
ulin (Ig) levels (particularly IgM), but for the
majority of patients Ig levels remained above lower
limit of normal (LLN) during 6years of treat-
ment.3! Alemtuzumab have resulted in thyroid
alterations and in rare cases of immune thrombo-
cytopenic purpura, and lymphopenia, raising the
risk of serious infections.32-3% In patients treated
with ofatumumab for up to 5years, mean IgG lev-
els remained stable, while mean IgM levels
decreased but remained above the LIN.3> The
threat of progressive multifocal leukoencephalop-
athy (PML) is elevated particularly with natali-
zumab.3® PML risk can be mitigated by identifying

factors such as positive John Cunningham virus

antibody status that increase PML risk.3”
Cladribine tablets has resulted in transient
decreases in absolute lymphocyte counts.38

Lymphopenia is a well-known AE of fingolimod,3°
and other S1PR modulators.4? Also, increased
transaminases, heart blocks, infections, and poten-
tial teratogenicity have been associated with SIPR
modulators,3%41:42 which should be paused before
pregnancy.43 The OPERA, ASCLEPIOS, and
ULTIMATE trials demonstrated that, except for
infusion- or injection-related reactions, the safety
profiles of ocrelizumab, ofatumumab, and ublitux-
imab were comparable to those of IFN beta and
teriflunomide.17-44:45

Several real-world studies have also reported sim-
ilar rates of AEs or serious AEs (SAEs) between
patients receiving early heDMT or meDMT.11:25
For instance, Harding et al.!! reported that
patients receiving alemtuzumab and natalizumab
presented no SAEs, but 1.4% of patients with
meDMT reported SAEs. In another study,
patients on meDMT were more likely to discon-
tinue the therapy due to AEs than those receiving
heDMTs.26 However, other studies revealed a
worse safety profile with early use of heDMT. For
example, Prosperini et al.22 found that SAEs
occurred significantly more frequently after
induction (10.7%) than escalation (2.4%). Note
that some of the observational studies aimed at
comparing the effectiveness of early use of
heDMT and meDMT (included in Table 1) did
not report data on safety20-21,23:24 gnd, therefore,
information on safety when these strategies are
compared is limited.

Most of the available safety data for heDMTs
are derived from RCT, which had a relatively
short follow-up. Longer-term observational
studies are needed to fully characterize the safety
profiles of these treatments, particularly con-
cerning rare SAEs such as malignancies, which
may have a delayed onset. A systematic review
with network meta-analysis concluded that com-
monly reported AEs were overall similar among
heDMTs.4 However, considering the limita-
tions of indirect comparisons, head-to-head
comparisons of the safety profiles of different
heDMTs should be conducted. Since the main
argument for choosing an escalation approach is
stronger evidence on meDMT safety profile, evi-
dence pointing to a similar profile would strongly
challenge this classical argument. It is important
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Table 1. Summary of real-world studies on the use of early heDMT in MS patients.

Study

Study design and patients

Treatment (n)

Key findings (effectiveness)

Prosperini
et al.,, 2017"7a

Brown et al.,
201920

Harding et al.,
20191

He et al.,
20202

Prosperini
et al., 202022

Buron et al.,
202013

Spelman
et al,, 20212

Retrospective, multicenter,
national, PS-matched study.
Highly active (experienced =2
relapse in the previous year and
=1 Gd+ lesion on brain or spinal
cord MRI) treatment-naive RRMS
patients.

Prospective, multicenter,
international, PS-matched study.
RRMS patients initiating DMT with
=4years of follow-up.

Prospective, single-center, national
study.

Patients who had ever been
prescribed a licensed DMT for MS
and who had long-term data.

PS-matched study with data from
the MSBase and the Swedish MS
registries.

RRMS patients with =6éyears of
follow-up since MS onset.

Prospective, multicenter, national
PS-matched study.
Treatment-naive RRMS patients
who, at DMT start, were <55years
old and had <5years since the first
demyelinating event, an EDSS <4,
and active disease.

PS-matched study with data from
the Danish MS registry.

RRMS patients with baseline EDSS
LB

PS-matched study with data
from the Swedish and Danish MS
registry.

NTZ and FNG vs INF-B-
1b or 1a; PS-matching
ratio 1:1:1 ratio; n=40.

INF-B or GA (n=380)
vs FNG, NTZ, or ALZ
(n=235]); PS-matching
ratio 10:1 to 1:1.

INF, GA, DMF, FNG, or

TFN (categorized as ESC;

n=488) vs ALZ or NTZ
(EIT; n=104).

Early (0-2years after
clinical disease onset) vs
late (4-6years; n=253)
initiation of heDMT (RTX,
OCR, MTX, ALZ, or NTZ;
n=213).

ESC (IFNB or GA,
possibly switching to
MTX, CYC, NTZ, ALZ,
FNG, or CLB if treatment
failure) vs EIT (MTX or
CYCJ; PS-matching ratio
1:1; n=75.

heDMT (NTZ, FNG, ALZ,
CLB, DAC, OCR] vs
meDMT (INF-B, GA, TFN,
DMF); PS-matching ratio
1:1: n=194.

Danish patients (mostly
meDMT; n=2161) vs
Swedish (one-third early
heDMT; n=2700).

The proportion of patients with NEDA-3
over the 24-month observation period was
greater in NTZ group (75%) and FNG group
(67%) than INF-B group (40%], but none

of the comparisons reached statistical
significance (p>0.06).

Initial treatment with FNG, ALZ, or NTZ was
associated with a lower risk of conversion
to SPMS than initial treatment with GA

or INF-B (p=0.046). After Syears, the
conversion rate was 7% for FNG, ALZ, or
NTZ-treated patients vs 12%, for GA or
INF-B-treated; at 9years, 16% vs 27%,
respectively.

Median time of treatment was 2.0years.
Age at first DMT was 34years in the EIT
group and 38.5years in the ESC group
(p<0.001).

Higher reductions in the ARR were
observed in the EIT group (p=0.02]. Mean
increase in EDSS score at byears was 0.3
in the EIT group, and 1.2 in the ESC group
(p<0.001).

After 10years of MS onset, the mean EDSS
score was 2.3 in the early group vs 3.5 in
the late group (p <0.0001). The difference
between groups across the 6-10-year
follow-up period was -0.98 (p <0.0001),
adjusted for proportion of time on any DMT.

The proportion of patients reaching an
EDSS score =6.0 was lower in the EIT
(28.0%) than in the ESC (38.7%) group
(p=0.024). At 10-year follow-up, the median
EDSS scores were 5.0 after escalation and
4.5 after EIT (p=0.08).

Mean follow-up was 5.3years. Patients who
started treatment with heDMT, compared
with meDMT, had a lower risk of 6-month
CDW (EDSS; p=0.0049) and a lower rate of
relapse (HR 0.50, 95% Cl: 0.37-0.67).

Swedish patients had a 29% reduction

in the rate of 24-week CDW relative to
Danish patients (p=0.004), a 24% and 25%
reduction in the rate of reaching an EDSS of
3 (p=0.03) and 4 (p=0.04), respectively, and
a lower ARR (p<0.001)

(Continued)
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Table 1. (Continued)

Study Study design and patients

Treatment (n)

Key findings (effectiveness)

laffaldano
et al., 2021%

PS-matched study with data from
the Italian MS Register.

RRMS patients with =5-year follow-
up and =3 visits after DMT start.

Rojas et al., Retrospective, multicenter,
2022% PS-matched study in Argentina.
Simonsen Multicenter, cohort study with data

et al., 20212 from the BOT-MS registry (Norway).

Hanninen
et al., 202227

PS-matched study with data from
the Finnish MS Register.

EIT (NTZ, ALZ, MTX, FNG,
CLB, OCR) vs ESC (INF-B,
GA, TFN, DMF, AZA)
followed by heDMT if lack
of efficacy after =1year;
PS-matching ratio 1:1;
n=63.

EIT (NTZ, OCR, RTX, ALZ,
MTX, CLB] vs ESC (INF-B,
GA, TFN, DMF, FNGJ; PS-
matching (n=193 ESC,
n=112 EHE).

Initiated with meDMT
(INF-B, GA, TFN, DMF) vs
heDMT (NTZ, FNG, ALZ)
(n=694).

Initiated with meDMT
(INF-B, GA, TFN, DMF] vs
heDMT (NTZ, ALZ, OCR,
RTX); PS-matching ratio

Median follow-up was 8.5years. Mean

annual delta-EDSS values were higher
in the ESC group than in the EIT group
(p<0.02).

EIT decreased the risk of EDSS progression
(p=0.04), relapses (p=0.006), and new MRI
activity (p<0.001).

Among patients with EIT, 68% achieved
NEDA in year 1 and 52.4% in year 2,
compared to 36% and 19.4% of those who
started meDMT (p <0.001).

The probability of 6-month CDP at
Syears after DMT start was 28.4% in the
heDMT group and 47.0% in meDMT group
(p=0.013).

1:1; n=66).

aThis study analyzed the effect of treatment on nonresponders and treatment-naive patients, but only data from treatment-naive patients is

reported here.

ALZ, alemtuzumab; ARR, annualized relapse rate; AZA, azathioprine; CDP, confirmed disability progression; CDW, confirmed disability worsening;
Cl, confidence interval; CLB, cladribine; CYC, cyclophosphamide; DAC, daclizumab; DMF, dimethyl fumarate; EDSS, Expanded Disability Status
Scale; EHE, early high-efficacy; EIT, early intensive treatment; ESC, escalation; FNG, fingolimod; GA, glatiramer acetate; heDMT, high-efficacy
disease-modifying therapies; HR, hazard ratio; INF-B, interferon beta; MRI, magnetic resonance imaging; MTX, mitoxantrone; NTZ, natalizumab;
OCR, ocrelizumab; PS, propensity score; RRMS, relapsing-remitting multiple sclerosis; RTX, rituximab; SPMS, secondary progressive multiple

sclerosis; TEN, teriflunomide.

to mention as well that potential undertreatment
of MS with meDMTSs is not exempt from risks.
Most patients who undergo escalation already
had sustained accumulation of disability while
receiving meDMTs. 1!

Despite differences in study design, patient popu-
lations, and specific heDMTs evaluated, real-
world studies collectively support the early use of
heDMTs in MS patients, who qualify forheDMT,
to maximize treatment outcomes.*’ By interven-
ing early in the disease course, heDMTSs may
mitigate irreversible neurological damage, reduce
conversion from relapsing to progressive MS, and
improve long-term disability outcomes for MS
patients.2? Data from recent meta-analyses have
shown that early initiation of heDMT's, compared
to escalation, had higher efficacy in preventing
disability progression and a similar safety profile
in the short-term.*® QOther meta-analyses

concluded that, among all DMT, an meDMT
(interferon beta-1b subcutaneous) had the high-
est probability of the best safety for SAEs, whereas
an heDMT (alemtuzumab) showed the highest
probability of the best safety for discontinuation
due to AEs.?¥® Further studies examining real-
world effectiveness and safety outcomes with
early use of heDMT in the long-term are
warranted.

There are data showing that the most active
patients,!2 the youngest,?3 and those with shorter
disease duration??> may benefit most from early
initiation with heDMT. The impact of age on
DMT efficacy has also been studied by a meta-
analysis of randomized trials, which showed that
the efficacy of immunomodulatory DMTs on MS
disability strongly decreased with advancing
age.>? Specifically, heDMTs outperformed meD-
MTs in reducing disability only for patients

journals.sagepub.com/home/tan


https://journals.sagepub.com/home/tan

THERAPEUTIC ADVANCES in
Neurological Disorders

Volume 17

Current arguments for early use of heDMTs

The overall safety profile of
novel heDMTs was
comparable to meDMTs in
short-term head-to-head
clinical trials. Long-term
risk—benefit ratio of heDMTs
is uncertain but might be
more favorable when
initiated at a younger age

Early use of heDMTs have
shown greater reductions in
clinical and radiological
activity and a lower risk of
disease progression and
disability; meDMTs in
patients with active disease
or poor prognosis factors are
associated with accelerated
disability progression

Safety Efficacy

v
=

Some patients have disease
progression in the following
years after diagnosis;
increasing availability and
understanding of biomarkers
enhance the ability to
predict the disease course

In general, heDMTs are
associated with lower work
absenteeism and higher
productivity; their early use
could result in overall
cost-effectiveness and
healthcare system
sustainability

Disease
course

)

N

*a
9 “a
naus?®

Costs

™

Classical arguments for the escalation approach

Since meDMTs have an
acceptable efficacy with low
safety concerns, all patients

should start with meDMT.
HeDMTs should only be used

Safety concerns with heDMT
should drive decisions on
treatment strategy; meDMT
have a better safety profile
than heDMT, and long-term
safety of early heDMT is

scarce meDMT that justifies taking

the risks

after a suboptimal response to

Overall, meDMTs are less
expensive than heDMTs,
imposing a lower cost to

payers

Sometimes predicting
whether a patient will
experience a severe or
benign disease course is
difficult; cautious escalation
approach to balance efficacy

Figure 1. Arguments for the escalation approach and for early use of heDMTs.

heDMTs, high-efficacy disease-modifying therapies.

younger than 40.5 years.50 However, the results of
this study are controversial due to methodological
limitations. The model evaluated efficacy on dis-
ease progression based on the limited duration of
RCT, and it only considered age at initiation of
DMTs. Furthermore, other variables such as
baseline clinical-radiological activity or disease
duration were not considered. Moreover, the
clinical course after discontinuation of treatment
was not evaluated.

Additionally, AEs with he DMT, including infec-
tions, are typically more common in older
patients.1%51 The initial phase following MS
onset appears to be critical, as during this period
heDMTSs can notably impact the disease course
and decelerate MS progression. The benefits of
initiating heDMTs early during the disease
course likely stem from reducing neuroinflam-
mation®? and brain volume loss>3 during the ear-
liest stages, thereby helping to control disease
progression. By impeding early inflammatory

damage and controlling relapses at the beginning
of the disease course, early heDMT use may
seize the “window of opportunity” for preventing
accumulation of irreversible neuronal damage
and achieving more favorable long-term out-
comes. On the other hand, the possible reduced
efficacy and higher risk for AEs of heDMTs in
older patients could be linked to two intercon-
nected physiological processes associated with
age: immunosenescence and inflamm-aging.
Immunosenescence refers to the gradual deterio-
ration of the immune system with advanced age,
and inflamme-aging is the result of this low-grade
proinflammatory state.>* The age-related immune
decline could potentially diminish the target of
the heDMTsSs, resulting in poorer disease control
and a higher likelihood of complications.
Furthermore, age-associated comorbidities and
concurrent medications could contribute to a
heightened risk of AEs. Figure 1 presents classi-
cal arguments for the escalation approach and
current arguments for early use of heDMTs.
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Timing and patient profile

Considering all the abovementioned evidence,
reserving heDMT only for those patients per-
ceived to have the most active disease does not
seem to be justified. However, the exact timing
for starting the heDMT is a matter of debate.
International and national guidelines play a cru-
cial role in defining this “window of opportunity,”
in particular, and in tailoring treatment
approaches, in general. By synthesizing a vast
body of research and consensus among experts,
these guidelines aim to ensure consistency in
patient care, reducing variability in outcomes and
promoting best practices based on the latest sci-
entific research.

The current version of the European guidelines
(European Committee for Treatment and
Rehabilitation in Multiple Sclerosis, together
with the European Academy of Neurology) and
American guidelines (American Academy of
Neurology) for treating patients with MS, do not
explicitly address whether to use an escalation
strategy or to opt for early use of heDMTs.55:56
The European guidelines state that the choice
between available treatments should be based on
the patient characteristics, comorbidities, disease
severity and activity, as well as the drug safety
profile and accessibility.>> The American guide-
lines also highlight that patient preferences should
be respected and taken into consideration when
choosing the DMT.5¢ Both guidelines recom-
mend monitoring programs for increased safety
with DMTs. The updated version of these guide-
lines will address early treatment decisions, sup-
porting the early start of heDMTs, depending on
patient characteristics and disease activity.57:58

At a national level, the guidelines for the manage-
ment of MS have recently been updated by the
Spanish Society of Neurology. The previous ver-
sion of these guidelines stated that patients with
relapsing-remitting multiple sclerosis (RRMS)
were candidates for any of the “first-line” DMTs
and that patients with clinically aggressive MS
may benefit from “second-line” DMTs approved
at the time the guidelines were established (fin-
golimod, natalizumab, or alemtuzumab).?® The
recently updated guidelines!> advocate for treat-
ing with heDMTs as a first therapeutic option,
after considering the characteristics and disease of
the patient and evaluating the risks and benefits
of the treatment. Specifically, the early use of

heDMTs may be considered in patients with a
first MS relapse or in patients with factors associ-
ated with a poor prognosis,®’ based on the demo-
graphic, clinical, and radiological characteristics
of the patients and on available biomarkers (Table
2). Here, it is worth noting that not all prognostic
factors, however, predict disease worsening
equally. A study with 1058 patients with clinically
isolated syndrome found that demographic and
topographic characteristics were low-impact
prognostic factors, the presence of oligoclonal
bands was a medium-impact prognostic factor,
and the number of lesions on brain MRI was a
high-impact prognostic factor.13%0 The use of
tools designed to identify the presence or absence
of specific variables may help in the evaluation of
these prognostic factors at the individual level.® A

Table 2. Factors and biomarkers of poor prognosis.

Type Factors/biomarkers

Demographic
ancestry®1-63

Environmental—lifestyle
physical activity®4-66

Clinical (general)
with EBVé7.68

MS-related

Clinical

Older age, male sex, non-European

Smoking, low vitamin D, obesity, lack of

Systemic comorbidities, previous infection

High relapse rate, short time interval

between first and second relapses,
incomplete recovery from initial relapses,
motor, cerebellar or multifocal relapses,
spinal cord/brain stem relapses, cognitive
impairment, high EDSS scores at diagnosis,
progressive forms, depression®-73

Imaging

High number of T2 lesions, Gd+ lesions,

spinal cord lesions, infratentorial lesions,
brain atrophy, SELs, PRLs, black holes,
cortical/gray matter pathology, loss of
RNFL and GCL thickness measured with
OCT, evoked potentials747?

Fluid biomarkers

Presence of IgM OCB in the CSF, high levels

of NfL chain (serum and CSF]J, high levels of
GFAP chain (serum and CSF)80-83

CSF, cerebrospinal fluid; EBV, Epstein-Barr virus; EDSS, Expanded Disability
Status Scale; GCL, ganglion cell layer; Gd+ gadolinium-enhancing; GFAP, glial
fibrillary acidic protein; IgM, immunoglobulin M; MS, multiple sclerosis; NfL,
neurofilament light; OCB, oligoclonal bands; OCT, optical coherence tomography;
PRLs, paramagnetic rim lesions, RNFL, retinal nerve fiber layer; SELs, slowly

expanding lesions.
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Early use of high-efficacy disease-modifying treatments

(heDMT)

Consider heDMT as first therapeutic option in patients with:

1. Recent MS diagnosis and treatment-naive if:

» 22 relapses in the prior year

or

* 1 relapse in the prior year and*:

— incomplete remission and/or relapse followed by disability

or

— other factors of poor prognosis*

or

— 22 Gd+ T1 lesions or spinal cord/infratentorial topography

or 29 T2 lesions T2

2. A first MS relapse and:

* factors associated with a poor prognosis according to
demographic, clinical, and radiological characteristics and

biomarkers
Evaluate heDMT : NurrTber 9f relap§§s . At 6-12
efficacy by: * Radiological activity months

* Disability progression

Figure 2. Considerations for an early use of heDMTs in patients with MS as recommended by the Spanish MS

guidelines.
Source: Figure modified from Meca-Lallana et al. (2024).15

*Check prognostic factors on Table 2 (not all factors have the same specific weight in decision-making).
¥Note that some S1P modulators can be started when only one relapse has occurred and no poor prognosis factors are

present, according to their Summary of Product Characteristics.

heDMT, high-efficacy disease-modifying therapies; MS, multiple sclerosis; S1P, sphingosine-1-phosphate.

detailed and individualized analysis of prognostic
factors could be very useful in making treatment
decisions.

In patients recently diagnosed and treatment-
naive, heDMTs could be the first treatment option
if the patient presented two or more relapses in the
previous year or had one relapse in the previous
year and poor prognosis (due to incomplete remis-
sion and/or relapse followed by disability or other

factors) or two or more gadolinium-enhancing
(Gd+) lesions on T1, or spinal cord or infratento-
rial lesions, or 9 or more T2 lesions!> (Figure 2).
These recommendations on early heDMT in
newly diagnosed treatment-naive patients are in
line with the opinion-based orientations previously
reported by another group aimed at establishing
criteria to identify patients with RMS eligible for
heDMT .8 In the updated Spanish guidelines,!> a
decision was made not to classify specific DMT's as
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either meDMT or heDMT. This approach aimed
to maintain flexibility and allows neurologists to
categorize the treatments based on their individual
judgment. Recommendations for specific classes
of treatments were not included in the guidelines.
However, we would like to comment that for some
classes of treatments such as S1P modulators, only
one relapse and no poor prognosis factors®’ would
be required to start treatment.41-43.85

In addition to the recommendations in national
and European guidelines regarding early use of
heDMT,57:86 several worldwide experts have
advocated for adopting this approach in the last
few years.10:8487-90 A]] experts agree that the use
of heDMTs at the disease’s onset must be tai-
lored to each case, considering the unique prefer-
ences and needs of the individual patient. In this
regard, when it comes to patient preferences,
patients with MS have reported the drug admin-
istration mode as one of the most important
attributes of a DMT.°! Patients with MS have dif-
ferent preferences for the route of administration
of DMTs, influenced by factors such as treatment
frequency, outcomes, safety profiles, and individ-
ual considerations. Some studies reported a gen-
eral preference for oral DMTs over injectable
options when other attributes were held con-
stant.%93 However, the preferred route of admin-
istration may change with variations in treatment
frequency, as the route of administration is closely
related to the frequency of treatment. For
instance, when the treatment frequency and AEs
remained constant, most patients preferred oral
DMTs over injections.®> However, this prefer-
ence shifted to injections when pills had to be
taken three times a day and injections were
required only once a week.?3 It is important to
consider, however, that these studies were con-
ducted more than 10years ago, when several cur-
rently available heDMT had not yet been
approved.

If patients had to choose between parental routes,
some studies have shown that more than twice as
many patients preferred infusions to self-injec-
tions,** whereas other studies reported equal pref-
erence for intravenous or subcutaneous injections®>
or a preference for subcutaneous administration.°
Among the arguments provided by patients who
preferred infusions were that they did not need to
administer it themselves and that they felt looked
after when integrated in an infusion scheme.®” In
contrast, patients who preferred subcutaneous

injections mentioned the convenience and com-
fort of home treatment and appreciated the time-
saving and increased independence that this
administration offered.®6:98:9 Lifestyle and per-
sonal preferences, such as the desire for minimal
disruption to daily activities and reduced hospital
visits, are therefore important factors. The higher
monitoring requirements and administration time
associated with infused heDMTs can be burden-
some not only for some patients but also for
healthcare providers,!%° although they improve
treatment adherence.

In terms of treatment outcomes, relapse-free rate
and symptom progression have been considered
determinants of preference by patients.®!-°2 In this
sense, it is worth noting that most he DMTs align
with the first preference, by having stronger effi-
cacy to reduce relapses and symptoms progres-
sion. However, not all studies on patients DMT's
preferences have yielded the same results. Other
studies have shown that patient’s preferences
were mainly driven by risk minimization.101:102 A
study that assessed patient preferences for fea-
tures of injectables showed that treatment efficacy
was rated as important as a reduction in injection
frequency and in some AEs.193 Since studies were
conducted in different countries, patient profiles,
and at different time points, discrepancies in
treatment preferences may be due to cultural dif-
ferences between countries, the methodology
used to assess these preferences in the studies, or
a limited availability of heDMTs in less recent
studies.®1:92:94,97:101,102  Qualitative research can
complement quantitative data to assess treatment
preferences.!%¢ Both types of studies should be
conducted to better understand patient prefer-
ences of the administration route in the present.

Challenges, controversies, and future
directions in MS management

Despite the compelling evidence supporting the
early initiation of heDMTs, several challenges
and controversies remain in the management of
MS and may prevent the early use of these thera-
pies. One of the main challenges is therapeutic
inertia. In the context of MS, therapeutic inertia
is defined as the failure to initiate or intensify
treatments despite evidence of disease activity.10>
The presence of therapeutic inertia has been
observed in almost one-fifth of patients with MS
in Portugal.1> Among factors leading to thera-
peutic inertia are errors in risk assessment, low
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tolerance to uncertainty, status quo, underesti-
mation of patient’s needs, herding, clinician’s
limited education in decision-making, and formal
training in risk management.!% Educational
intervention to facilitate decisions to recognize
scenarios where MS patients would require
heDMT have been proven feasible and useful to
reduce therapeutic inertia among neurologists.107
Acknowledging patient-related factors to thera-
peutic inertia (e.g., misinterpretation of clinical
activity, AEs of new DMTs, aversion to change,
poor communication) is also key.!% Ensuring
that patients have access to available data of cur-
rent DMTs, and that they understand these data,
will provide them with tools and more confidence
to participate in shared decision-making. In line
with these, patients with MS consider that health-
care professionals spend too much time focusing
on the risks of DMTs, and have expressed their
interest to discuss both risks and benefits.108

On another note, limited access to heDMT
imposed by reimbursement authorities affects the
use of these treatments as well. For instance,
despite the European Medicines Agency indica-
tion statement for ocrelizumab, cladribine, or ofa-
tumumab for use in all patients with RMS with
active disease,!09-111 these treatments have been
restricted to a second or later line of treatment for
patients with RMS, or as a first-line exceptionally
in patients with an aggressive and fast course, by
the health authorities of some European countries
like Spain.!12-114 Future evidence confirming the
benefits of early use of heDMT, together with
recommendations from clinical guidelines, might
help to modify the reimbursement conditions in
the future. Also, recommendations from interna-
tional organizations may influence local authori-
ties. The lists of essential medicines by the World
Health Organization (WHO) is aimed at provid-
ing guidance to governments and enhance global
access to treatments within health systems.!15 In
the last update in 2023, the WHO has added
cladribine to the list of essential medicines, which
represents a milestone in MS treatment, espe-
cially in developing countries.

Moreover, cost savings is crucial not only for
health authorities but also for the families of
patients with MS and for the society as a whole.
Cost-effectiveness analyses have concluded that
initial investment in the early use of heDMTs
may lead to long-term savings by slowing the pro-
gression of the disease.!!® Cost-effectiveness can

be detected in a 5-year time horizon*® or even
sooner.!17 Early initiation of ofatumumab, for
instance, has been estimated to save (excluding
the costs of acquiring the DMTs) €35,328 per
patient annually when compared to teriflunomide
and €24,373 per patient annually when compared
to a 3-year delayed start of ofatumumab.!!?
Ofatumumab was associated with reduced infor-
mal care time and fewer disability-adjusted life
years than teriflunomide.!!” Indirect costs, such
as costs related to lost productivity or absentee-
ism due to MS, have also been observed to
improve with heDMTs. In Australia, patients
treated with heDMTs were two to three times
more likely to have improvements in amount of
work, work attendance, and work productivity
compared with those treated with classical inject-
ables (glatiramer acetate and interferons).!1®
More economic evaluations and cost-effective-
ness analyses are needed to support the value of
early heDMT initiation in the context of health-
care resource allocation. In line with this, patients
with MS have highlighted the need to educate a
broader range of stakeholders about the personal
impact of MS, enhancing their awareness of how
reimbursement limitations affect individuals.108

Another challenge is the heterogeneity of MS,
which makes it difficult to establish a one-size-
fits-all approach to treatment. While early
heDMT initiation may be beneficial for most
patients, some might not benefit as much as
expected from this approach. Identifying which
patients would benefit from early heDMT initia-
tion the most remains an ongoing challenge.
Further research is needed to validate and imple-
ment reliable prognostic biomarkers of treatment
response and disease course. These biomarkers
will help to refine personalized treatment
approaches in MS.

Importantly, recent advances in digital technolo-
gies and artificial intelligence (Al) are opening up
new possibilities for MS research and patient
management. Studies using Al-based approaches,
digital twins—virtual representations of patients
that incorporate detailed medical history, clinical
data, and other relevant information—or the
combination of both represent promising avenues
for understanding which patients are most likely
to benefit from early heDMTs.119:120 The concept
of digital twins allows for the simulation of treat-
ment scenarios and the prediction of individual
patient outcomes, favoring more personalized
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data-driven medicine.!?! Although the applica-
tion of digital twins and Al-based methodologies
is still in its infancy in the context of MS manage-
ment, these approaches hold great potential for
refining treatment selection and optimizing
patient outcomes. The use of machine learning
algorithms can help identify patterns in clinical
data and biomarkers to predict treatment response
and monitoring, among other applications.122.123
These predictive models can then be used to
inform clinical decision-making, facilitating the
selection of optimal treatment strategies for indi-
vidual patients. As our understanding of MS and
the capabilities of Al continue to advance, it is
expected that these novel methodologies will play
an increasingly important role in the management
of MS and the evaluation of early heDMTs.

Ongoing research and RCT will help address some
of the challenges and controversies surrounding
the early initiation of heDMTs in MS manage-
ment. For example, the DELIVER-MS trial
(ClinicalTrials.gov identifier: NCT03535298) is
an ongoing RCT comparing early initiation of
heDMTSs to an escalation treatment approach in
patients with RRMS. The study will follow-up
patients for 36 months and assess the efficacy of
these approaches in terms of brain volume loss
(primary endpoint), progression, and PROs.14
Another pragmatic RCT evaluating the efficacy of
the escalation approach or early heDMT on disa-
bility accumulation is the TREAT-MS trial
(ClinicalTrials.gov identifier: NCT03500328).
The primary outcome measures are time to sus-
tained disability progression (Expanded Disability
Status Scale) up to 75 months (ClinicalTrials.gov
identifier: NCT03500328). Other outcome meas-
ures include disability measured with other tools
(Timed 25 Foot Walk Test, Nine-hole Peg Test),
cognition, PROs, brain volume loss, lesions on
MRI, and retinal layer thickness by optical coher-
ence tomography, among others. These RCT
comparing early initiation of heDMTss to the esca-
lation approach will provide high-quality data that
are often required to support changes in clinical
practice guidelines and reimbursement policies by
regulatory agencies and payers. Conducting RCT's
could also help overcome the therapeutic inertia
that may exist among some clinicians who may
prefer meDMTs due to familiarity and perceived
safety concerns with heDMT's,105:106,124 gnd which
cannot be disregarded. Also, the close monitoring
of AEs in the controlled environment of RCT will
help confirm whether the safety profile of both

approaches are comparable, as suggested by prior
observational studies.??

Conclusion

The traditional classification of “first-line” and
“second-line” treatments in MS is no longer rel-
evant in the era of early heDMT. The reviewed
evidence and the last update of the consensus by
the Spanish Society of Neurology on the treat-
ment of MS support the notion that considering
early initiation of heDMTSs can optimize clinical
outcomes, delay disease progression, and
improve the quality of life and long-term progno-
sis for MS patients. We join other voices advocat-
ing that initiating heDMT early is the optimal
strategy for achieving the most favorable long-
term outcomes for individuals with MS. However,
the decision to initiate heDMT early is complex
and depends on several factors, such as the
expertise of the neurologist with these therapies,
long-term safety data, prognostic factors, the
information that patients have and their prefer-
ences, availability of therapies and disease moni-
toring, local regulatory requirements, and
national and international guidelines. Future
studies should further compare the short- and
long-term safety of the two approaches. Results
from the ongoing RCT that directly compared
early versus delayed start of heDMTs will shed
light on the effect of using each of these
approaches in the disease course of MS.
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