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Abstract
Objective  To establish recommendations based on an expert consensus on the early and appropriate use of high-efficacy 
disease-modifying therapies (HE-DMTs) in the management of multiple sclerosis (MS) patients, based on current clinical 
evidence and real-world practice in Italy.
Material and methods  A Delphi panel comprising 65 neurologists from 54 Italian MS centers engaged in a two-round 
consensus process. Experts rated 43 statements across five domains: therapeutic goals, definitions of HE-DMT, MS patient 
profiling, and use of HE-DMT at diagnosis and later in MS course, using a 5-point Likert scale. A statement reached strong 
consensus if ≥80% of panelists agreed; whereas between 70% and 80% it was considered as moderate.
Results   In Round 2, 53 experts completed the survey on 43 statements. Strong consensus was achieved for 33 (76.7%), 
and moderate consensus for 6 (14.0%) statements. Experts strongly supported early HE-DMT initiation to prevent irrevers-
ible disability, endorsed a multidimensional definitions of treatment efficacy, and recommended personalized approaches 
based on clinical, radiological, and biomarker indicators. Consensus supported initiating HE-DMTs in patients with poor 
prognostic features and identified magnetic resonance imaging (MRI) activity, neurodegeneration markers, and suboptimal 
clinical response as specific factors requiring escalation to HE-DMTs.
Conclusion  This Italian Delphi underscores the importance of early, personalized HE-DMT use to optimize long-term 
outcomes in MS. The strong expert alignment reflects a paradigm shift toward proactive treatment and highlights actionable 
clinical, radiological, and biological indicators that should guide therapeutic decisions. These findings may support national 
policy changes and promote more equitable and evidence-based access to HE-DMTs across healthcare systems.
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Introduction

Multiple sclerosis (MS) is a chronic, progressive, immune-
mediated disorder of the central nervous system (CNS), 
characterized by neuroinflammation, demyelination, and 
neurodegeneration [1]. Pathophysiological processes often 
begin early, even before clinical symptoms become evident 
[1], highlighting the need for timely therapeutic intervention 
to prevent progression to irreversible damage and disability 
[2–6].

In recent years, the treatment landscape for MS has 
evolved substantially with the advent of high-efficacy (HE) 
disease-modifying therapies (DMTs) [2, 4, 6–14]. DMTs 
are commonly classified as moderate-efficacy (ME)-DMTs 

or HE-DMTs [2, 4, 6–13, 15]. While therapeutic strategies 
have advanced, the optimal timing and patient selection for 
initiating HE-DMTs remains a subject of ongoing debate [2, 
4, 7–13, 16]. HE-DMTs consistently outperform ME-DMTs 
in reducing relapse rates, delaying disability progression, 
and limiting CNS damage accumulation in terms of focal 
lesions and irreversible tissue loss [6, 17–23]. However, 
HE-DMTs are typically administered only in MS patients 
with highly active disease whereas their use is often been 
postponed until after ME-DMT failure in many MS patients, 
resulting in delays in achieving optimal disease control and 
potentially compromising long-term outcomes [2, 4, 6–14, 
24, 25]. Growing evidence now supports the early use of 
HE-DMTs to mitigate inflammatory and neurodegenerative 
processes, preserve neurological function, and improve long-
term prognosis, challenging the escalation approach [2, 5, 
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6, 17–23, 26]. Despite emerging evidence, key questions 
remain regarding patient selection, risk stratification, and the 
long-term safety, underscoring the need for expert consensus 
and guidance to support clinical practice [2, 3, 6, 27, 28].

To address these gaps and support evidence-based clini-
cal decision-making, a two-round Delphi consensus process 
was conducted involving 65 MS specialists from 54 Ital-
ian MS centers. This manuscript presents the key findings 
and expert consensus aimed at optimizing HE-DMT use in 
clinical practice and harmonizing treatment strategies across 
Italy.

Materials and methods

Study design and Delphi methodology

This study employed the Delphi method to gather and syn-
thesize expert opinions on the appropriate use of HE-DMTs 
in the treatment of MS patients in Italy. The goal was to 
address current areas of clinical uncertainty, barriers and 
practice variability and barriers that may delay the timely 
adoption of HE-DMTs in clinical practice. The Delphi pro-
cess was conducted according to established literature-based 
methodological procedures [29].

A Scientific Board comprising nine neurologists with 
great expertise in MS patients’ treatment was appointed at 
the outset of the project. Sixty-five MS specialists from 54 
major Italian MS centers were invited to join in the Delphi 
panel and participate in the consensus process (Fig. 1).

MS centers were selected according to the number of MS 
patients under management, with at least 500 MS patients 
being treated, as recorded in the Italian MS and Related Dis-
orders (I-MS&RD) Register (accessed April 2024) [30]. The 
participating centers were categorized as follows: 12 centers 
managing 500–1,000 MS patients, 17 managing 1000–2000 
MS patients, and 6 managing over 2000 MS patients. Alto-
gether, these centers care for a total of 54,546 MS patients. 
Centers were also selected to ensure broad geographic rep-
resentation across the national territory.

During the first meeting, the Scientific Board defined 
the project scope and drafted a preliminary set of candidate 
statements for the Round 1 questionnaire based on current 
state-of-the art and clinical practice. The Round 1 question-
naire was then revised for the first round of analysis to mini-
mize redundancies, as well as to ensure clear and consist-
ent wording. The final Round 1 questionnaire included 43 
statements distributed across five main categories (Table 1): 
(1) Therapeutic goals in MS and best treatment strategies; 
(2) HE-DMTs: definition of “high efficacy” and supporting 
evidence for their early use; (3) Treatment strategies based 
on patients’ profiles; (4) Factors influencing HE-DMT initia-
tion at diagnosis; (5) Factors influencing late HE-DMT use.

Each statement was rated using a 5-point Likert scale [26, 
31–34]: 1 (“strongly disagree”), 2 (“disagree”), 3 (“slightly 
agree”), 4 (“agree”), and 5 (“strongly agree”). During Round 
1, the panelists could also provide open-ended comments on 
each statement. A total of sixty-five members of the Panel 
belonging to 54 centres completed the round 1 questionnaire.

Consensus thresholds were predefined a priori. A state-
ment was considered to have reached a “strong” consensus 
if ≥80% of panelists selected ratings of 4 or 5. The Scien-
tific Board further defined that an agreement between 70% 
and 80% should be considered as “moderate” consensus, 
whereas statements with <70% agreement were considered 
to have failed to reach consensus.

Following Round 1, results and qualitative feedback were 
reviewed by the Scientific Board, leading to minor revisions 
for Round 2. The panelists were then asked to vote the state-
ments in the Round 2 questionnaire. Sixty-one (out of 65) 
panelists from 40 MS centers were invited to participate in 
the Round 2. A methodology expert supported data analysis 
and the development of the final report.

Discussion of scope of the project, state-of-art of
the literature review and drafting of candidate

statements (Board)

1st online
meeting

(April 2024)

Discussion and validation of the Round 1
questionnaire (Board)

2nd online
meeting

(May 2024)

Round 1 Statement voting (Panelists)
(65 out of 65 respondents)

Discussion and validation of the Round 2
questionnaire (Board)

Follow-up
offline

Round 2 Statement voting (Panelists)
(53 out of 61 respondents)

Data analysis
Final meeting

(Febuary
2025)

Fig. 1   Delphi process flow diagram. Schematic representation of the 
different phases of the Delphi-method-based process
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Table 1   The statements of the Delphi questionnaire “HE-DMT makes the difference”

N. Statement Consensus level

Lack of 
consensus 
(<70%)

Moderate consen-
sus (70≤ X <80%)

Strong 
consensus 
(≥80%)

(1) Therapeutic goals in MS and best treatment strategy to reach them
S1 MS is characterized by neuroinflammation and neurodegeneration that may be underes-

timated
98.5%

S2 Treatment goals consist in hindering the underlying pathophysiological mechanisms 
(i.e., inflammation and neurodegeneration) early in the disease course preventing the 
progression of irreversible disability

100.0%

S3 Early initiation of an HE-DMT could be associated with a better risk/benefit ratio vs an 
escalation approach, which is often associated with a lack of disease control

92.3%

(2) HE-DMTs: defining high efficacy and supporting evidence for their early use
S4 A therapy can be defined as HE-DMT if a higher reduction vs relative comparator in 

pivotal studies (be it an active comparator or placebo) can be proven on:
• >1 outcome of inflammation:
- Substantial decrease (>45–50%) of ARR​
- Relative reduction (≥80%) of MRI activity (new/enlarging T2-hyperintense WM 

lesions and/or Gd-enhancing lesions
AND
• ≥1 outcome of disease progression:
- Substantial higher decrease of clinical disability progression: confirmed worsening 

of EDSS score and its functional system scores, and/or cognitive deterioration, and/
or composite scores (e.g., MSFC, EDSS worsening plus ≥ 20% minimum threshold 
change for T25FWT and 9HPT)

- Substantial effect on MRI measures of neurodegeneration: global or regional brain and 
spinal cord atrophy

- Substantial effect on body fluid biomarkers: NfL levels
- PROs

89.2%

(3) Treatment strategies based on patients’ profiles
S5 The treatment with a HE-DMT is advisable to the vast majority of patients and it is not 

contraindicated for the other ones
83.0%

S6 It is mandatory to offer early treatment initiation with an HE-DMT when prognostic fac-
tors indicate aggressive disease (see statements from 8 to 23)

100.0%

S7 When evaluating treatment options, patient-related factors such as comorbidities, prefer-
ences, and family planning should be considered

100.0%

(4) Factors bringing to the use of HE-DMT at the diagnosis
A HE-DMT is advisable for all patients. In particular, its prescription is mandatory for patients who exhibit the following demographic fac-

tors:
S8 Although demographic and environmental factors (e.g., non-Caucasian, male sex, 

smoking) could lead to a worse prognosis, they should not be considered as relevant to 
decide whether to start a HE-DMT.

39.6%

S9 Demographic and environmental factors, such as older age AND/OR obesity should be 
taken into account when a HE-DMT therapy is considered.

87.7%

A HE-DMT is advisable for all patients. In particular, its prescription is mandatory for patients who exhibit the following clinical factors:
S10 Onset with documented motor and/or cerebellar and/or bladder/bowel symptoms 89.2%
S11 Short inter-attack latency (less than 3 months) 96.9%
S12 Multifocal onset (≥2 functional systems involved simultaneously) 98.5%
S13 Documented cognitive impairment 81.5%
S14 Incomplete recovery after a relapse documented by EDSS assessment 93.8%
A HE-DMT is advisable for all patients. In particular, its prescription is strongly recommended for patients who exhibit the following bio-

chemical factors:
S15 Presence of cerebrospinal OCBs 49.1%
S16 Elevated NfL levels in adults suggest aggressive disease activity, as confirmed by MRI 

scans
75.5%
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Table 1   (continued)

N. Statement Consensus level

Lack of 
consensus 
(<70%)

Moderate consen-
sus (70≤ X <80%)

Strong 
consensus 
(≥80%)

A HE-DMT is advisable for all patients. In particular, its prescription is mandatory for patients who exhibit the following neuroradiological 
factors:

S17 Brainstem and cerebellar lesions 93.8%
S18 Spinal cord lesions (especially affecting the central GM) 95.4%
S19 Cortical lesions 83.1%
S20 At least 2 Gd-enhancing lesions 75.5%
S21 Chronic active lesions (PRL or SELs) 84.9%
S22 Brain atrophy (especially GM) 79.2%
S23 Spinal cord atrophy (especially GM) 83.1%
(5) Factors bringing to the use of HE-DMT at the follow up later on in the disease
A switch to an HE-DMT is advisable for all patients. In particular, it is mandatory for patients who exhibit the following clinical factors:
S24 New onset or worsening of motor and/or cerebellar and/or bladder/bowel symptoms 96.9%
S25 A new relapse occurring within the first 6 months after treatment initiation 77.4%
S26 Short inter-attack latency (less than 3 months) 93.8%
S27 Incomplete recovery after a relapse documented by EDSS assessment 89.1%
S28 Severe clinical relapses 98.4%
S29 High disability accumulation in the first 2–5 years from disease onset 93.8%
S30 A new PIRA event more than 6 months from treatment initiation 75.5%
S31 Worsening of cognitive impairment documented by neuropsychological testing, com-

pared to the baseline
73.6%

S32 Continued disease activity despite DMT 100.0%
A switch to a HE-DMT therapy is advisable for all patients. In particular, it is mandatory for patients who exhibit the following biochemical 

factors:
S33 Presence of CSF-specific OCBs 34.0%
S34 High NfL levels (in adulthood), or an increase of NfL level compared to the baseline, 

suggesting suboptimal control of disease activity (confirmed by an MRI scan)
83.0%

A switch to a HE-DMT therapy is advisable for all patients. In particular, it is mandatory for patients who exhibit the following neuroradio-
logical factors:

S35 New T2-hyperintense WM lesions formation 87.3%
S36 Brainstem and cerebellar lesions 81.0%
S37 Spinal cord lesions (especially affecting the central GM) 87.3%
S38 Cortical lesions 81.0%
S39 Brain atrophy (especially GM) 69.8%
S40 Spinal cord atrophy (especially GM) 81.0%
S41 Presence of Gd-enhancing lesions 92.1%
S42 Chronic active lesions (paramagnetic iron rim or slowly expanding) 84.1%
Factors bringing to the use of HE-DMT at the follow up later on in the disease
S43 Please indicate your agreement that the following are the most important factors that 

should prompt an early switch to HE-DMT:
- new onset or worsening of motor and/or cerebellar and/or bladder/bowel symptoms
- incomplete recovery after a new relapse documented by EDSS assessment
- worsening of cognitive impairment documented by neuropsychological testing, com-

pared to the baseline
- a new T2-hyperintense WM lesion (especially in spinal cord, brainstem, or cerebellum)
- a new Gd-enhancing lesion

98.1%

9HPT Nine-Hole Peg Test; ARR​ annualized relapse rate; CSF cerebrospinal fluid; EDSS Expanded Disability Status Scale; Gd gadolinium; 
GM gray matter; HE-DMT high-efficacy disease-modifying therapy; MRI magnetic resonance imaging; MS multiple sclerosis; MSFC Multiple 
Sclerosis Functional Composite; NfL neurofilament light chain; PIRA progression independent of relapse activity; PRL paramagnetic rim lesion; 
PROs patient’s reported outcomes; SEL slowly-expanding lesion; T25FWT Timed 25-Foot Walk test; WM white matter
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Results

Fifty-three panelists out of 61 from 35 centers completed 
the second-round questionnaire, yielding a participation rate 
of 86.8%.

Of the 43 statements evaluated in Round 2, 33 (76.7%) 
achieved strong consensus (≥80%) and 6 (14.0%) reached 
moderate consensus (70–79%) (Table 1).

Therapeutic goals in MS and best treatment 
strategies to reach them

All statements within this category reached strong con-
sensus (Table 1). Experts largely agreed (98.5%) that MS 
involves both neuroinflammatory and neurodegenerative 
mechanisms, which are often underestimated (Statement 
S1). There was unanimous agreement (100%) that thera-
peutic strategies should target these mechanisms early in 
the disease course to prevent the progression of irreversible 
disability (100%) (Statement S2). Furthermore, 92.3% of 
panelists endorsed the notion that early initiation of HE-
DMTs offers a more favorable risk-benefit profile compared 
to the traditional escalation approach, which is frequently 
associated with suboptimal disease control (Statement S3).

HE‑DMTs: definition of “high efficacy” 
and supporting evidence for their early use

A strong consensus (89.2%) was reached on the criteria that 
define a DMT as HE (Statement S4) (Table 1, Fig. 2).

A therapy can be defined as HE-DMT if a higher reduc-
tion vs relative comparator in pivotal studies (be it an active 
comparator or placebo) can be proven on:

•	 >1 outcome of inflammation:

•	 Substantial decrease (≥45–50% reduction) of the 
annualized relapse rate (ARR);

•	 Relative reduction (≥ 80%) of magnetic resonance 
imaging (MRI) activity (new/enlarging T2-hyperin-
tense WM lesions and/or Gd-enhancing lesions.

•	 ≥1 outcome of disease progression:

•	 Substantial higher decrease of clinical disability 
progression: confirmed worsening of Expanded 
Disability Status Scale (EDSS) score and its 
functional system scores. and/or cognitive dete-

rioration, and/or composite scores (e.g., Multiple 
Sclerosis Functional Composite [MSFC], EDSS 
worsening plus ≥ 20% minimum threshold change 
for Timed 25-Foot Walk test [T25FWT] and Nine-
Hole Peg Test [9HPT]);

•	 Substantial effect on MRI measures of neurode-
generation: global or regional brain and spinal cord 
atrophy;

•	 Substantial effect on body fluid biomarkers: neuro-
filament light chain (NfL) levels;

•	 Patient’s reported outcomes (PROs).

Experts agreed that a DMT may be considered HE if it 
demonstrates a significant impact on multiple dimensions, 
including inflammatory activity, disease progression, neu-
rodegenerative MRI markers, fluid biomarkers, and PROs.

HE-DMT: definition
A therapy with a proven higher reduction vs relative comparator in 

pivotal studies (be it an active comparator or placebo) on: 

O
ut

co
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e 
of

in
fla

m
m

at
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n

Substantial decrease (>45-50%) of ARR

Relative reduction 80%) of MRI activity (new/enlarging T2-
hyperintense WM lesions and/or Gd-enhancing lesions)

At least one outcome of inflammation

and/or

O
ut

co
m

e 
of

di
se

as
e 

pr
og

re
ss

io
n

Substantial higher decrease of clinical disability progression:
• Confirmed worsening of EDSS score and its functional

system scores
and/or 

• Cognitive deterioration
and/or 

• Composite scores (e.g., MSFC, EDSS worsening plus 20%
minimum threshold change for T25FWT and 9HPT)

Substantial effect on MRI measures of neurodegeneration:
global or regional brain and spinal cord atrophy

Substantial effect on body fluid biomarkers: NfL levels

PROs

At least one outcome of disease 
progression/neurodegeneration

Fig. 2   Features defining a DMT as HE for MS patients. 9HPT = 
Nine-Hole Peg Test; ARR​ annualized relapse rate; EDSS Expanded 
Disability Status Scale; Gd gadolinium; HE-DMT high-efficacy 
disease-modifying therapy; MRI magnetic resonance imaging; MS 
multiple sclerosis; MSFC Multiple Sclerosis Functional Composite; 
NfL neurofilament light chain; PROs patient’s reported outcomes; 
T25FWT Timed 25-Foot Walk test; WM white matter
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Treatment strategies based on patients’ profiles

All statements in this category reached strong consensus 
(Table 1). The majority of panelists (83.0%) agreed that 
HE-DMTs are suitable for most patients and should not be 
considered contraindicated in others without specific clini-
cal reasons (Statement S5), acknowledging the potential 
for more widespread applicability of HE-DMTs in diverse 
patient profiles.

Unanimous consensus (100%) supported the use of 
HE-DMTs in patients with poor prognostic indicators and 
aggressive disease phenotypes (statement S6). Similarly, 
100% of panelists agreed that treatment decisions should 
include individual factors such as comorbidities, family 
planning, and patient preferences (Statement S7).

Factors influencing HE‑DMT initiation at diagnosis

For this category, responses varied depending on the type of 
predictor, with the majority of statements reaching a strong 
(≥80%) or moderate agreement (between 70–80%) among 
panelists (Table 1). Some demographic and lifestyle factors, 
such as male sex or smoking, were not considered sufficient 
to guide the initiation of HE-DMTs (Statement S8; 39.6% 
agreement). In contrast, moderate consensus (87.7%) was 
achieved for including older age and obesity as factors influ-
encing early use of HE-DMTs.

Strong consensus was reached on several clinical features 
at onset as indicators of aggressive disease and prompting 
HE-DMT initiation. These included motor, cerebellar, or 
sphincter involvement (Statement S10; 89.2%), short inter-
attack intervals (Statement S11, 96.9%), multifocal onset 
(Statement S12, 98.5%), cognitive impairment (statement 
S13, 81.5%), and incomplete recovery from relapse (state-
ment S14, 93.8%).

Panelists did not reach consensus on cerebrospinal fluid 
(CSF)-specific oligoclonal bands (OCBs) as a factor war-
ranting HE-DMT initiation (Statement S15; 49.1%). Con-
versely, elevated serum NfL levels achieved moderate con-
sensus as an indicator of more severe disease (Statement 
S16, 75.5%).

MRI features received strong endorsement as critical 
indicators for early HE-DMT use. Brainstem and cerebellar 
lesions (Statement S17, 93.8%), spinal cord lesions (State-
ment S18, 95.4%), cortical lesions (Statement S19, 83.1%), 
chronic active lesions (paramagnetic rim lesions [PRLs] 
or slowly-expanding lesions [SELs]) (Statement S21, con-
sensus = 84.9%), and spinal cord atrophy (Statement S23, 
83.1%) were all recognized as relevant predictors of a more 
aggressive disease course. The presence of at least two gado-
linium (Gd)-enhancing lesions (Statement S20, 75.5%) and 
brain atrophy (Statement S22, 79.2%) were also considered 
relevant, although both reached only moderate consensus.

Factors influencing late HE‑DMT use

The panel reached strong consensus on a comprehensive set 
of clinical, biochemical, and radiological factors that should 
prompt escalation to HE-DMTs during follow-up (Table 1). 
Panelists strongly agreed that the onset or worsening of 
motor, cerebellar, or sphincter symptoms (Statement S24, 
96.9%), short inter-attack intervals (<3 months) (Statement 
S26, 93.8%), incomplete recovery following relapse (State-
ment S27, 89.1%), severe relapses (Statement S28, 98.4%), 
high disability accumulation within 2–5 years from disease 
onset (Statement S29, 93.8%), and continued disease activity 
despite current DMT (Statement S32, 100.0%). Conversely, 
moderate consensus was reached on new relapses within 
the first six months of DMT start (Statement S25, 77.4%), 
a progression independent of relapse activity (PIRA) event 
occurring after six months from DMT initiation (Statement 
S30, 75.5%), and worsening cognitive function (Statement 
S31, 73.6%).

A strong consensus (83.0%) supported using high or 
increasing serum NfL levels, when confirmed by MRI, as a 
signal of suboptimal disease control (Statement S34, 83.0%). 
No consensus was achieved for the presence of CSF-specific 
OCBs (Statement S34, 34.0%).

MRI findings were also emphasized as critical mark-
ers for treatment escalation. Strong consensus was reached 
for new T2-hyperintense white matter (WM) lesions for-
mation (Statement S35; 87.3%), the presence of lesions in 
the brainstem or cerebellum (Statement S36; 81.0%), spi-
nal cord lesions, particularly affecting central gray matter 
(GM) (Statement S37; 87.3%), cortical lesions (Statement 
S38; 81.0%), Gd-enhancing lesions (Statement S41; 92.1%), 
chronic active lesions (PRLs or SELs) (Statement S42; 
84.1%), and spinal cord atrophy (Statement S40; 81.0%). 
Although clinically relevant, brain atrophy (especially of 
GM) did not reach consensus (Statement S39; 69.8%).

Finally, a near-unanimous consensus (98.1%) was reached 
on a comprehensive summary statement (Statement S43) 
that identified the most actionable indicators to justify timely 
switching to a HE-DMT. These included worsening motor, 
cerebellar, or sphincter symptoms, incomplete recovery 
after a relapse, cognitive decline, and the appearance of 
new T2-hyperintense WM lesions (especially spinal cord, 
brainstem, or cerebellum) or Gd-enhancing lesions.

Discussion

This Delphi consensus, involving 53 MS specialists from 
35 Italian centers collectively managing over 54,000 MS 
patients, showed a strong national alignment regarding 
the early and strategic use of HE-DMTs in MS care. The 
achievement of strong consensus on 76.7% of the statements, 
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and moderate consensus on an additional 14%, reveals a sci-
entific and clinical maturity among Italian neurologists in 
the understanding of MS pathophysiology and a shared com-
mitment to shifting MS management toward a more proac-
tive, efficacy-focused and evidence-based [2, 5, 6, 17–23] 
approach in MS care to optimize early treatment strategies.

The decision to adopt a stringent consensus threshold 
(≥80%), exceeding typical Delphi standards [26, 31–34], 
reinforces the robustness and rigor of this process and 
reflects a deliberate effort by the Scientific Board that the 
recommendations have both scientific validity and clinical 
relevance.

Therapeutic goals in MS and best treatment 
strategies to reach them

Unanimous agreement was reached on the dual pathophysi-
ology of MS, i.e., neuroinflammation and neurodegenera-
tion, which often begins before clinical symptoms manifest 
[1, 2, 35]. Panelists agreed that therapeutic goals should 
target these mechanisms to prevent irreversible neurologi-
cal damage, underscoring the critical therapeutic window in 
early disease phases [1, 2, 6, 35]. Growing evidence shows 
that HE-DMTs offer superior benefits in limiting new lesion 
formation, relapse rates, and reducing disability progression 
and brain atrophy compared to ME-DMTs [2, 3, 6, 17–23, 
36]. Moreover, long-term data from randomized clinical tri-
als (RCTs) and real-world data show that early use of HE-
DMTs yields better clinical outcomes than ME-DMTs and 
escalation strategies [17–23, 36], while maintaining a good 
safety profile [24, 28, 37–42].

In line with this, a near-unanimous agreement (92.3%) 
affirmed that HE-DMTs offer a more favourable risk-benefit 
profile when initiated early in the disease course.

HE‑DMTs: definition of “high efficacy” 
and supporting evidence for their early use

A strong consensus (89.2%) supported a broader, multidi-
mensional definition of HE-DMTs [2, 3, 6], incorporating 
not only a substantial suppression of relapses (≥45–50% 
ARR reduction) and MRI activity (≥80% reduction in new/
enlarging T2-hyperintense WM or Gd-enhancing lesions), 
but also effects on disability progression, brain/spinal cord 
atrophy, fluid biomarkers such as NfL, and PROs.

This expanded framework reflects evolving insights into 
disease progression and current challenges in MS manage-
ment since overt inflammatory activity is often well-con-
trolled by HE-DMTs, yet subclinical progression (i.e., pro-
gression independent of relapse activity [PIRA]), may still 
occur [16, 43–49].

Panelists also emphasized the importance of cognitive 
function [50] and PROs in efficacy assessment [25], which 

are increasingly recognized as critical outcomes in MS man-
agement, but may not be adequately captured by traditional 
clinical endpoints.

In addition, this widely accepted definition clarifies which 
DMTs are to be classified as HE-DMTs (natalizumab, alem-
tuzumab, ocrelizumab, ofatumumab and ublituximab).

Nevertheless, some concerns were raised regarding the 
rigidity of current classification systems that may under-
value therapies lacking head-to-head trial data, despite 
strong real-world efficacy. The panel emphasized the need 
for flexibility in interpreting efficacy, taking into account 
clinical judgment, patient variability, and access to bio-
markers or advanced MRI analyses, which remain limited 
in many settings.

Treatment strategies based on patients’ profiles

There was strong consensus (83.0%) that HE-DMTs are 
appropriate for the majority of MS patients and should not 
be discouraged in others without clear contraindications. 
Unanimous agreement supported the use of HE-DMTs 
for MS patients with negative prognostic indicators, such 
as early disability, multifocal onset, or aggressive relapse 
activity [15, 51]. Moreover, panelists highlighted the impor-
tance of considering comorbidities, reproductive planning, 
and patient preferences in therapeutic decisions. These find-
ings align with personalized medicine principles and sup-
port models of shared decision-making known to improve 
treatment adherence, satisfaction, and long-term outcomes 
[52, 53].

Factors influencing HE‑DMT initiation at diagnosis

The Delphi panel made key distinctions between factors that 
are predictive of poor prognosis and those lacking sufficient 
evidence. Demographic and lifestyle variables such as sex 
and smoking did not reach consensus as features support-
ing early HE-DMT use, possibly due to the lack of clear 
evidence of a different effect of DMTs according to these 
factors. Conversely, older age and obesity were acknowl-
edged as relevant (87.7%). These factors are recognized as 
negative prognostic factors [15], and they may also influ-
ence treatment response and MS trajectory [15, 54, 55]. For 
instance, HE-DMTs seem to be less effective in older indi-
viduals, likely due to reduced inflammatory activity and a 
shift toward neurodegenerative mechanisms.

Strong consensus supported the role of early clinical fea-
tures that are well known predictors of aggressive disease, 
such as motor, cerebellar or sphincter involvement, short 
inter-attack latency, multifocal onset, cognitive impairment, 
and incomplete relapse recovery, as justifications for HE-
DMT initiation [1, 15].
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Similarly, several MRI features were endorsed as critical 
predictors of aggressive disease, including brainstem/cer-
ebellar lesions, spinal cord lesions, cortical lesions, chronic 
active lesions (PRLs or SELs), and spinal cord atrophy. 
This is in line with the evidence that each of these findings 
is associated with a higher risk of clinical progression and 
cognitive decline [48, 51, 56]. Only moderate consensus 
was reached on brain atrophy, likely due to some practical 
barriers, including the lack of standardized cut-off values 
for defining pathologic atrophy in MS and limited access to 
volumetric MRI tools in routine practice. These limitations 
likely reduced the perceived reliability of brain atrophy as a 
factor for early HE-DMT initiation, despite robust evidence 
of its prognostic value [48, 51, 56, 57]. In contrast, spinal 
cord atrophy was more strongly endorsed, possibly because 
it is perceived as a more specific marker of aggressive dis-
ease, with clearer associations with clinical disability and 
fewer confounding factors such as aging.

CSF-specific OCBs did not reach consensus, whereas 
NfL reached only moderate consensus (75.5%). Even though 
the presence of CSF-specific OCBs represents a negative 
prognostic factor [1, 15], their association with DMT effi-
cacy and selections has not been explored. While the prog-
nostic potential of NfL is recognized [50, 58–60], NfL lev-
els alone cannot guide therapeutic decisions and should be 
interpreted in conjunction with MRI findings. Furthermore, 
limited accessibility, inter-center variability in interpreta-
tion, and the absence of standardized normative values fur-
ther constrain their utility in guiding DMT selection.

Factors influencing late HE‑DMT use

Strong consensus was reached for clinical signs warrant-
ing escalation to HE-DMTs, including new or worsen-
ing of motor, cerebellar, or sphincter symptoms, severe 
relapses, short inter-attack intervals, incomplete recovery 
from relapse, and early disability accumulation. Continued 
disease activity despite current DMTs garnered unanimous 
agreement, reinforcing the need for timely therapeutic 
reassessment.

Only moderate consensus was achieved for new relapses 
within 6 months of DMT initiation, PIRA events occur-
ring after 6 months from DMT start, and cognitive decline. 
Relapses within the first six months may reflect ongo-
ing disease activity not yet controlled by DMTs, as they 
often require several weeks to months to achieve their full 
therapeutic effect. Therefore, such relapses are not neces-
sarily indicative of treatment failure. Both PIRA and cog-
nitive impairment are increasingly recognized as markers 
of subclinical disease progression [47, 48, 56]. However, 
the moderate consensus for PIRA and cognitive worsening 
may reflect practical challenges in reliably assessing these 
outcomes in clinical settings, the need for a longitudinal 

monitoring to detect them, and the apparent limited impact 
of HE-DMTs on these outcomes [43, 50].

NfL was recognized as a promising biomarker for moni-
toring disease activity and therapeutic response [50, 58–60], 
with strong consensus supporting its use when interpreted in 
conjunction with MRI findings.

MRI remains a cornerstone of MS follow-up, with strong 
consensus supporting the importance of new T2 lesions, Gd-
enhancing lesions, lesions in eloquent regions (e.g., brain-
stem, cerebellum, spinal cord, and cortex), chronic active 
lesions, and spinal cord atrophy as indicators for treatment 
escalation.

These findings reinforce the utility of MRI not only in 
detecting inflammatory activity, but also in capturing neuro-
degenerative changes associated with silent disease progres-
sion or PIRA [44, 46–48, 51, 56, 57].

A near-unanimous consensus supported a composite 
summary statement integrating key clinical (i.e., new onset/
worsening of motor, cerebellar, or sphincter symptoms, 
incomplete recovery from relapse, cognitive deterioration) 
and MRI features (new T2-hyperintense WM or Gd-enhanc-
ing lesions) to guide timely switching to HE-DMTs. These 
features were deliberately selected for their feasibility, rel-
evance, and applicability across different clinical settings, 
including those without access to advanced imaging or bio-
marker testing.

Limitations

Despite its strengths, the Delphi method is inherently lim-
ited by expert selection and potential biases in subjective 
interpretation. Furthermore, while the consensus reflects 
a representative cross-section of Italian MS centers, vari-
ations in resource access (e.g., biomarkers, advanced MRI 
data) may limit generalizability across healthcare systems. 
Additionally, although the panel included a broad and repre-
sentative sample of high-volume MS centers across Italy, we 
acknowledge that the views of neurologists not included in 
this Delphi process, particularly those practicing in smaller 
centers or with differing organizational models, may diverge 
from those presented here. Future studies involving a more 
heterogeneous sample of clinicians could help assess the 
external validity and broader applicability of these consen-
sus recommendations.

Furthermore, while the structured use of Likert scales 
facilitates standardization and quantification of consensus, 
it may also obscure more nuanced differences in expert opin-
ion that could emerge in less constrained formats such as 
qualitative interviews or focus groups. Given that several 
recommendations—especially those concerning HE-DMT 
safety profiles, fluid biomarkers such as serum NfL, and 
advanced MRI features—are based on emerging or rapidly 
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evolving evidence, periodic re-evaluation of these consensus 
statements will be essential to ensure continued alignment 
with the latest clinical research.

Finally, in future Delphi initiatives, further efforts should 
be made to pre-validate the semantic clarity of each state-
ment, as subtle ambiguities in phrasing (e.g., ‘not contrain-
dicated’ vs. ‘not discouraged’) may influence the level of 
agreement. Combining quantitative Delphi rounds with 
qualitative methods (e.g., focus groups) could further 
enhance interpretability and consensus fidelity. Addition-
ally, the involvement of expert linguists in reviewing the 
proposed statements may help identify potential inaccuracies 
or imprecisions in terminology, thereby improving consist-
ency and reducing the risk of misinterpretation.

Conclusions

This national Delphi consensus establishes comprehensive, 
expert-driven recommendations supporting early and indi-
vidualized use of HE-DMTs in MS clinical practice, under-
pinned by clinical and radiological indicators and grounded 
in both RCT data and real-world experience. The integration 
of emerging biomarkers, such as NfL, chronic active lesions 
and brain/spinal cord atrophy, into clinical frameworks may 
further optimize long-term outcomes.

The resulting consensus statements reflect not only theo-
retical considerations, but also practical insights drawn from 
routine clinical practice. Moreover, the process reveals the 
maturity of the Italian MS care network and its readiness 
to implement evidence-based strategies in everyday clinical 
settings. By identifying widely accepted clinical and radio-
logical indicators, this consensus provides a foundation for 
more consistent, appropriate and equitable access to HE-
DMTs nationwide.

Nonetheless, challenges remain in translating consensus 
into practice. In Italy, current prescribing restrictions and 
rigid reimbursement policies continue to hinder access to 
HE-DMTs. These constraints can limit clinical autonomy 
and may compromise optimal patient care. Adopting more 
flexible, risk-adapted prescribing models, allowing neurolo-
gists to initiate any approved DMT without the prerequisite 
failure of a moderate-efficacy therapy, would better align 
clinical practice with the latest scientific evidence and prin-
ciples of patient-centered care.

However, to address the methodological and implementa-
tion challenges highlighted in this consensus, the Italian MS 
community is actively pursuing several coordinated strate-
gies. These include the enhanced integration of the Italian 
MS and Related Disorders (I-MS&RD) Register to support 
real-world monitoring of therapeutic choices and outcomes, 
and National efforts to improve access to advanced diag-
nostic tools—such as volumetric MRI protocols and fluid 

biomarkers (e.g., serum NfL)—through multicenter collabo-
ration and shared infrastructure. In parallel, the development 
and dissemination of standardized clinical care pathways 
(Percorsi Diagnostico Terapeutici Assistenziali, PDTA) 
[61] aim to ensure a more uniform and timely adoption of 
HE-DMTs across diverse healthcare settings. Furthermore, 
future Delphi processes will benefit from additional meth-
odological refinements, including linguistic review of con-
sensus statements by experts in medical communication 
to eliminate semantic ambiguities, and the integration of 
qualitative methodologies (e.g., interviews or focus groups) 
to better capture complex or context-dependent clinical 
judgments.
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