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Abstract

Objective The increasing availability of disease-modifying therapies (DMTs) may provide more personalized treatment
options for multiple sclerosis (MS) based on various factors, including patients’ characteristics, prognostic indicators, comor-
bidities, and safety. In Italy, recent efforts focused on promoting interdisciplinary, patient-centered care and equitable access
to optimized therapies, as reported in the 2023 Barometer of Multiple Sclerosis and Related Diseases from the Italian Multiple
Sclerosis Association. A key challenge is ensuring equitable access to homogeneous and personalized therapeutic strategies.
Materials and methods Using a Delphi methodology, a panel of Italian neurologists with expertise in MS evaluated consen-
sus on specific aspects of MS treatments, including personalized therapy, patient involvement in decision-making, treatment
flexibility, self-management of therapies, perception of treatment efficacy and safety and therapeutic sequence management.
Results Of 166 votes, 116 statements reached consensus (68% positive, 2% negative), representing 70% of the total, whereas
50 (30%) highlighted areas of non-consensus. The findings emphasize the central role of neurologists, the importance of
personalized therapy, the inclusion of patients in therapeutic choices to enhance adherence and quality of life, and managing
both quality of life and caregiver burden. Most high-efficacy disease-modifying therapies (HE DMTs), like cladribine and
anti-CD20 therapies, recognized for their efficacy and convenience of administration, received positive consensus, empha-
sizing their perceived value in individualized treatment approaches.

Conclusions This research highlights best practices and provides a roadmap for improving patient outcomes through tailored,
well-communicated therapeutic strategies.
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Introduction of increasingly effective DMTs [2-8], each with distinct

mechanisms of action, allowing for personalized treatment

Multiple sclerosis (MS) is a chronic, progressive neurologi-
cal disorder affecting the central nervous system (CNS),
characterized by heterogeneous clinical manifestations,
disease course and accumulation of irreversible clinical
disability [1]. Pathologically, MS is defined by inflamma-
tion, demyelination, and neurodegenerative processes that
can begin during the early stages, often subclinically and
underrecognized [1].

Several disease-modifying therapies (DMTs) are cur-
rently available to slow the accumulation of irreversible dis-
ability [2-8]. In recent years, treatment landscape and strate-
gies for MS have substantially evolved with the introduction
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strategies tailored to the unique characteristics of individual
patients.

The choice of DMT is guided by several factors, includ-
ing patient demographics, clinical presentation and features,
prognostic factors (clinical, biological, and radiological),
comorbidities, as well as patient preferences and lifestyle.
Additionally, treatment decisions are shaped by existing
clinical guidelines [4, 5], availability of DMTs (often lim-
ited by reimbursement policies and regulatory approvals),
and safety considerations.

In recent years, considerable efforts have been made in
Italy to enhance interdisciplinary, patient-centered care, pro-
mote full social inclusion, and advance MS research and
communication. These initiatives are aimed at empowering
both healthcare professionals involved in MS management
and patients affected by this disease. The 2023 Barometer
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of Multiple Sclerosis and Related Diseases, a comprehen-
sive report from the Italian Multiple Sclerosis Association
(AISM), provides a detailed snapshot of MS in Italy, high-
lighting also unmet patient needs that should be addressed in
the next few years [9]. Among the key challenges identified
there is the necessity to ensure equitable access to optimized,
personalized therapeutic strategies that should be homogene-
ous across the whole Country. To address this unmet need,
it is necessary to establish a strong consensus regarding the
consideration of MS as a severe disease having profound
impact on the quality of life of not only MS patients, but
also their families and caregivers. This consensus serves as a
foundation for promoting equitable, homogeneous access to
personalized therapeutic strategies throughout Italy. Moreo-
ver, in response to these challenges, the present study seeks
to address the treatment needs of MS patients, as identified
by AISM, and to reach a consensus on different statements
based on these patient-driven insights. Moreover, the study
aims to evaluate the alignment between individual patient
needs and the different DMT options available, with the
ultimate goal of optimizing personalized treatment. Finally,
the study aims to gauge expert consensus on patient-centric
therapeutic decision-making in MS care using a Consensus
Delphi methodology. Even though the study focuses on the
Italian healthcare context, the core principles may inform
international approaches with appropriate adaptation.

Methods
Study design and Delphi methodology

This study aimed to gauge the level of consensus on a set of
predefined statements using the Delphi methodology, fol-
lowing guidance from published Delphi reporting guidelines
[10, 11]. The Delphi technique is a structured communica-
tion method designed to achieve consensus or assess the
degree of agreement among experts by using iterative rounds
of questionnaires [12, 13].

An Italian panel of Key Opinion Leaders (KOLs),
acknowledged as the authors of this paper and recognized
as leading experts in MS field, developed the questionnaire
(Box 1).

The panel included nine Italian KOLs with recognized
expertise in MS, selected based on their scientific output,
clinical leadership roles, and geographical distribution
across Italy. Most participants are affiliated with major aca-
demic centers and specialized MS clinics, collectively man-
aging approximately 50% of MS patients nationally [14].
While community and private practice neurologists were
not represented, the selected panel reflects current national
leadership in MS care. All participants disclosed potential
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conflicts of interest (see ‘Conflicts of interest’ section),
which were transparently managed through independent data
handling and blinded voting procedures.

The 35 items included in the questionnaire were devel-
oped through iterative expert discussions during a prepara-
tory meeting and were directly informed by priority areas
outlined in the “2023 Barometer of Multiple Sclerosis and
Related Diseases” [9] from the AISM. The items reflect both
literature-based gaps and real-world unmet needs identified
by patients and advocacy groups.

Agreement levels were measured using a 5-point Lik-
ert scale [15-19]: 1 (“strongly disagree”), 2 (“disagree”),
3 (“slightly agree”), 4 (“agree”), and 5 (“strongly agree”).
The consensus threshold was set at 77%, corresponding to
7 out of 9 votes, in line with thresholds commonly used in
Delphi literature for small expert panels [20]. This cut-off
was chosen to balance the need for strong agreement while
allowing for some individual variability. Agreement was
considered reached when the combined scores for items 3,
4, and 5 exceeded 77%. Conversely, disagreement was deter-
mined when the combined scores for items 1 and 2 surpassed
77%. If neither the agreement (items 3, 4, and 5) nor the
disagreement (items 1 and 2) reached 77%, no consensus
was identified.

This study employed a modified Delphi approach, charac-
terized by a single round of anonymous voting followed by
a structured group discussion during a consensus meeting.
Although traditional Delphi methods recommend multiple
rounds, we intentionally adopted a streamlined design to
enhance efficiency and reduce participant fatigue. Impor-
tantly, the post-voting meeting enabled the clarification of
borderline items and facilitated reflection on areas of diver-
gence, thus partially compensating for the absence of addi-
tional voting rounds.

Consensus evaluation

Ultimately, eight statements articulated through 35 items
were identified, distributed across four areas of interest:
Introduction: 2 statements (9 items); Patient Needs: Person-
alized Approaches: 2 statements (10 items); Patient Needs:
Quality of Life: 2 statements (6 items); Patient Needs: Ther-
apy: 2 statements (10 items).

For some statements, a grading evaluation on the avail-
able molecules was required. The grading pertained to
individual molecules used in current MS treatments: mod-
erate-efficacy (ME) DMTs (glatiramer acetate, interferons,
dimethyl fumarate, and teriflunomide) and high-efficacy
(HE) DMTs (alemtuzumab, cladribine, fingolimod, natali-
zumab, ocrelizumab, ofatumumab, ozanimod, ponesimod,
and siponimod).
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Box 1 Statements of the Delphi questionnaire

Part 1: Introduction
Statement #1: Regarding the value of personalized therapy in MS, I believe that:

1.1 The neurologist’s role in evaluating therapies with the MS patient is central, both in terms of effectiveness and side effects. All MS patients must receive a therapy consist-
ent with their clinical condition, which also takes into account their expectations and life needs

1.2 Personalizing treatment can optimize effectiveness and reduce side effects, improving compliance, adherence, persistence, and quality of life
1.3 Personalized therapy management should take into account the specific disabilities and needs of the person with MS
Statement #2: Regarding inclusion and participation in therapeutic choices, I believe these are priority goals:
2.1 Providing adequate information through effective communication
2.2 Involving the patient transparently in therapeutic choices to improve quality of life
2.3 Promoting information on parenthood at the time of MS diagnosis
2.4 Estimating and discussing the prognosis at the time of diagnosis to improve therapeutic decisions
2.5 Making the patient an active participant in therapeutic choices to enhance long-term treatment adherence
2.6 Valuing adherence to treatments to maximize therapeutic effects and to maintain quality of life for people with MS
Part 2: Patient Needs: Personalized Approaches
Statement #3: Regarding flexibility (travel, work, family planning, managing comorbidities), I believe that:
3.1 Given that MS is often diagnosed in young adults, the disease impacts life plans, such as family planning, work, and lifestyle
3.2 Regarding flexibility (travel, work, family planning, managing comorbidities), I believe that treatment with:

— Alemtuzumab is an optimal choice

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice

— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice

— Interferon is an optimal choice

— Natalizumab is an optimal choice

— Ocrelizumab is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice

3.3 Women of reproductive age with MS may find it difficult to reconcile their desire for parenthood with their condition and treatment choices. For this statement, I believe
that treatment with:

— Alemtuzumab is an optimal choice

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice
— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice
— Interferon is an optimal choice

— Natalizumab is an optimal choice

— Ocrelizumab is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice

3.4 The Treatment choice should take into account the patient’s short-term desire for pregnancy, when this is compatible with disease activity and prognosis. In this sense, I
believe that treatment with:

— Alemtuzumab is an optimal choice

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice
— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice

— Interferon is an optimal choice
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Box 1 (continued)

— Natalizumab is an optimal choice

— Ocrelizumab is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice
3.5 Therapeutic choice can also influence quality of life through improved relationship satisfaction
3.6 For a patient with comorbidities, I believe that treatment with:

— Alemtuzumab is an optimal choice

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice

— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice

— Interferon is an optimal choice

— Natalizumab is an optimal choice

— Ocrelizumab is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice
Statement #4: Regarding self-management of therapy (home setting vs hospital therapy), I believe that:
4.1 Self-care by the patients can lead to improved quality of life
4.2 Most patients receiving home therapy report a positive impact on quality of life through self-management of care. In this regard, I believe that treatment with:

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice

— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice

— Interferon is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice

4.3 Most patients who receive treatment at the Center value the opportunity to talk with doctors and nurses and to share experiences with other patients. In this sense, I believe
that treatment with:

— Alemtuzumab is optimal
— Natalizumab is optimal
— Ocrelizumab is optimal
4.4 Some patients find logistical difficulties and challenges in physically attending the Center. For these patients treatment with:
— Alemtuzumab is an optimal choice
— Cladribine is an optimal choice
— Dimethyl fumarate is an optimal choice
— Fingolimod is an optimal choice
— Glatiramer acetate is an optimal choice
— Interferon is an optimal choice
— Natalizumab is an optimal choice
— Ocrelizumab is an optimal choice
— Ofatumumab is an optimal choice
— Ozanimod is an optimal choice

— Ponesimod is an optimal choice
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Box 1 (continued)

— Siponimod is an optimal choice
— Teriflunomide is an optimal choice
Part 3: Patient Needs: Quality of Life
Statement #5: Regarding caregiver burden, I believe that:
5.1 The unpredictable progression of MS generates stress in family life
5.2 As the individual’s disability progression increases, the caregiver’s role often becomes more burdensome
5.3 Caregivers play a crucial role in patient management by providing daily assistance, thus the quality of life of caregivers is important
5.4 Caregiver burden is strongly influenced by depressive symptoms, disability level, and limitations in the patient’s physical quality of life
5.5 Improving the patient’s psychosocial conditions positively impacts the quality of life of caregivers
Statement #6: Regarding quality of life, I believe that:
6.1 To promote a better quality of life, MS care should include management of fatigue and cognitive disorders. To this end, I believe that treatment with:
— Alemtuzumab is an optimal choice
— Cladribine is an optimal choice
— Dimethyl fumarate is an optimal choice
— Fingolimod is an optimal choice
— Glatiramer acetate is an optimal choice
— Interferon is an optimal choice
— Natalizumab is an optimal choice
— Ocrelizumab is an optimal choice
— Ofatumumab is an optimal choice
— Ozanimod is an optimal choice
— Ponesimod is an optimal choice
— Siponimod is an optimal choice
— Teriflunomide is an optimal choice
6.2 Effective therapies for fatigue and cognitive disorders can reduce indirect costs related to increased patient self-sufficiency
Part 4: Patients’ Needs: Therapy
Statement #7: Concerning the perception of treatments’ efficacy and safety, I believe that:
7.1 To improve treatment outcomes, it is fundamental that patients perceive the therapies they receive as safe and effective
7.2 It is essential to clearly communicate the risks and benefits of the treatment
7.3 The neurologist must place utmost importance on adverse events, both in the short and long term, in communication with the patient. In this sense, I believe that:
— This is particularly true with regards to alemtuzumab
— This is particularly true with regards to cladribine
— This is particularly true with regards to dimethyl fumarate
— This is particularly true with regards to fingolimod
— This is particularly true with regards to glatiramer acetate
— This is particularly true with regards to interferon
— This is particularly true with regards to natalizumab
— This is particularly true with regards to ocrelizumab
— This is particularly true with regards to ofatumumab
— This is particularly true with regards to ozanimod
— This is particularly true with regards to ponesimod
— This is particularly true with regards to siponimod
— This is particularly true with regards to teriflunomide
7.4 An effective and safe treatment involves fewer therapeutic switches. In this sense, I believe that:
— This is particularly true with regards to alemtuzumab
— This is particularly true with regards to cladribine
— This is particularly true with regards to dimethyl fumarate
— This is particularly true with regards to fingolimod
— This is particularly true with regards to glatiramer acetate
— This is particularly true with regards to interferon
— This is particularly true with regards to natalizumab

— This is particularly true with regards to ocrelizumab
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Box 1 (continued)

— This is particularly true with regards to ofatumumab
— This is particularly true with regards to ozanimod
— This is particularly true with regards to ponesimod

— This is particularly true with regards to siponimod

— This is particularly true with regards to teriflunomide

7.5 The efficacy in reducing relapses and the tolerability of treatments improve adherence to therapy. In this sense, I believe that:

— This is particularly true with regards to alemtuzumab

— This is particularly true with regards to cladribine

— This is particularly true with regards to dimethyl fumarate
— This is particularly true with regards to fingolimod

— This is particularly true with regards to glatiramer acetate
— This is particularly true with regards to interferon

— This is particularly true with regards to natalizumab

— This is particularly true with regards to ocrelizumab

— This is particularly true with regards to ofatumumab

— This is particularly true with regards to ozanimod

— This is particularly true with regards to ponesimod

— This is particularly true with regards to siponimod

— This is particularly true with regards to teriflunomide

Statement #8: In the choice of treatment for MS, both the current clinical condition and possible future therapeutic options should be considered:

8.1 Concerning the future management of therapeutic sequences, I believe that treatment with:

— Alemtuzumab is an optimal choice

— Cladribine is an optimal choice

— Dimethyl fumarate is an optimal choice
— Fingolimod is an optimal choice

— Glatiramer acetate is an optimal choice
— Interferon is an optimal choice

— Natalizumab is an optimal choice

— Ocrelizumab is an optimal choice

— Ofatumumab is an optimal choice

— Ozanimod is an optimal choice

— Ponesimod is an optimal choice

— Siponimod is an optimal choice

— Teriflunomide is an optimal choice

8.2 The correct strategy for therapeutic sequences must take into account the control of clinical/radiological relapses

8.3 The correct strategy for therapeutic sequences must consider AEs/poor tolerability

8.4 The correct strategy for therapeutic sequences must take into account family planning

8.5 The correct strategy for therapeutic sequences must consider personal/work-related needs

AE adverse event, MS multiple sclerosis

The Delphi questionnaire was administered in English,
and the KOLs voted anonymously and independently on
each item. The Delphi process consisted of a single voting
round, with results discussed in a subsequent meeting.

Results

Personalized therapy

The central role of neurologists in evaluating therapies,
including the assessment of efficacy, tolerability and safety,

was unanimously endorsed (100%) (Statement 1.1) (Fig. 1).
Likewise, the need for personalized treatment approaches

@ Springer

to optimize therapeutic effectiveness, minimize side effects,
and improve patient compliance, adherence, persistence, and
overall quality of life also received full consensus (100%)
(Statement 1.2) (Fig. 1). Additionally, the unanimous agree-
ment (100%) reaffirmed the importance of tailoring therapy
based on the specific disabilities and needs of MS patients
(Statement 1.3) (Fig. 1).

Inclusion and participation in therapeutic choices

Unanimous agreement (100%) supported the importance of
providing adequate information through effective communica-
tion (Statement 2.1) (Fig. 1). Similarly, full consensus (100%)
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was achieved on the necessity of transparently involving
patients in therapeutic decision-making to improve their qual-
ity of life (Statement 2.2) (Fig. 1). Furthermore, full agreement
(100%) supported the need to provide information regarding
parenthood at MS diagnosis (Statement 2.3) (Fig. 1), to esti-
mate and discuss prognosis early to guide therapeutic choices
(Statement 2.4) (Fig. 1), and to actively engage MS patients
in therapeutic decisions to foster long-term treatment adher-
ence (Statement 2.5) (Fig. 1). Furthermore, the recognition
of adherence as crucial to maximizing treatment outcomes
and maintaining quality of life in MS patients was also fully
endorsed (100%) (Statement 2.6) (Fig. 1).

Flexibility in treatment use

There was unanimous agreement (100%) that MS signifi-
cantly impacts major life plans, including family planning,
work, and lifestyle (Statement 3.1) (Fig. 2).

Regarding treatment flexibility, full positive consensus
(100%) was achieved for cladribine, natalizumab, and ocreli-
zumab (Statement 3.2) (Fig. 2). Positive consensus was also
observed for ofatumumab (89%), fingolimod (89%), ozani-
mod (89%), ponesimod (89%), dimethyl fumarate (89%),
siponimod (78%), and alemtuzumab (78%). No consensus
was reached for glatiramer acetate and interferons (67% disa-
greement), or for teriflunomide (56% agreement).

Consensus
threshold >77%
(disagreement)

For women of reproductive age with MS, full positive
consensus (100%) was achieved for cladribine and natali-
zumab (Statement 3.3) (Fig. 2). Positive consensus was
achieved for dimethyl fumarate (89%), and alemtuzumab
(78%). No consensus was reached for ofatumumab (67%
agreement), glatiramer acetate (67% agreement), interferons
(67% agreement), ocrelizumab (56% agreement), fingolimod
(56% agreement), ozanimod (56% agreement), ponesimod
(56% agreement), siponimod (56% agreement), or terifluno-
mide (56% disagreement).

Full positive consensus (100%) supported the impact of
therapeutic choice on quality of life, particularly through
improving relationship satisfaction (Statement 3.5) (Fig. 2).

In MS patients with comorbidities, full positive consen-
sus (100%) was achieved for natalizumab (Statement 3.6)
(Fig. 2). Positive consensus was also reached for cladrib-
ine (89%), dimethyl fumarate (89%), ocrelizumab (78%),
ofatumumab (78%), fingolimod (78%), ozanimod (78%),
and ponesimod (78%). Negative consensus was reached for
alemtuzumab, with 89% disagreement. No consensus was
obtained for siponimod (67% agreement), glatiramer acetate
(67% agreement), interferons (67% agreement), or terifluno-
mide (56% agreement).

Consensus
threshold >77%
(agreement)
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Fig. 1 Agreement or disagreement rate (%) by Likert scale score of
the expert panel on each statement for Part 1—Introduction of the
Delphi questionnaire. Strongly disagree is shown in black, disagree in

light gray with dots, slightly agree in white, agree in green, strongly
agree in light blue. See text for further details
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Fig.2 Agreement or disagreement rate (%) by Likert scale score of
the expert panel on statement 3 for Part 2—Patient Needs: Person-
alized Approaches of the Delphi questionnaire. Strongly disagree
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white, agree in green, strongly agree in light blue. See text for further
details
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Self-management of therapy

The concept that patient self-care improves quality of life
received unanimous agreement (100%) (Statement 4.1)
(Fig. 3).

Regarding the positive impact of home therapy, full posi-
tive consensus (100%) was achieved for cladribine, fingoli-
mod, ofatumumab, ozanimod, ponesimod, and siponimod
(Statement 4.2) (Fig. 3). Positive consensus was also reached
for dimethyl fumarate (89%) and teriflunomide (89%). No
agreement was reached for glatiramer acetate and interferons
(67% agreement).

Most patients valued center-based interactions with
healthcare providers and with other patients. For this, full
positive consensus (100%) was achieved for natalizumab
(Statement 4.3) (Fig. 3). Positive consensus was also
observed for ocrelizumab (89%) and alemtuzumab (78%).

For patients facing logistical challenges in attending the
center, full positive consensus (100%) was achieved for
cladribine, fingolimod, ofatumumab, ozanimod, ponesimod,
and siponimod as optimal treatment choices (Statement 4.4)
(Fig. 3). Positive consensus was also achieved for ocreli-
zumab (89%), dimethyl fumarate (89%), and teriflunomide
(78%). No agreement was reached for alemtuzumab (67%
agreement), glatiramer acetate (67% agreement), or natali-
zumab (56% disagreement).

Additionally, full positive consensus (100%) recognized
that the unpredictable course of MS induces family stress
(Statement 5.1) (Fig. 3), and that caregiver burden esca-
lates with disability progression (Statement 5.2) (Fig. 3).
The critical role of caregivers in daily assistance and the
acknowledgment of their quality of life were also fully
endorsed (Statement 5.3) (Fig. 3). Caregiver burden related
to depressive symptoms, the patient’s level of disability, and
limitations in the patient’s physical quality of life similarly
achieved unanimous agreement (100%) (Statement 5.4)
(Fig. 3).

To promote a better quality of life, MS care must address
fatigue and cognitive disorders. Regarding therapeutic
choices, full positive consensus (100%) was achieved for
cladribine, fingolimod, natalizumab, ocrelizumab, ofatu-
mumab, ozanimod, ponesimod, and siponimod as optimal
choices (Statement 6.1) (Fig. 3). Positive consensus was also
reached for dimethyl fumarate (89%), alemtuzumab (78%),
and teriflunomide (78%). Negative consensus was reached
for interferons (78% disagreement). No agreement was
reached for glatiramer acetate (67% disagreement).

Effective therapies reducing fatigue and cognitive disor-
ders were unanimously acknowledged as crucial to lowering
indirect costs by increasing patient independence (Statement
6.2) (Fig. 3).

Perception of treatment efficacy and safety

The necessity for patients to perceive their therapies as
safe and effective received unanimous agreement (100%)
(Statement 7.1) (Fig. 4), alongside the importance of clearly
communicating treatment risks and benefits (Statement 7.2)
(Fig. 4).

Concerning the neurologist’s focus on adverse events
when communicating with patients, full consensus (100%)
was achieved for alemtuzumab, ocrelizumab, and ofatu-
mumab (Statement 7.3) (Fig. 4). Positive consensus was
also reached for natalizumab (89%), fingolimod (89%),
ozanimod (89%), ponesimod (89%), and siponimod (89%).
No consensus was reached for cladribine (67% agreement),
dimethyl fumarate (56% agreement), glatiramer acetate (56%
agreement), interferons (67% agreement), and teriflunomide
(56% agreement).

Regarding the relationship between effective, safe
treatments and fewer therapeutic switches, full positive
consensus (100%) for cladribine, ocrelizumab, and ofatu-
mumab (Statement 7.4) (Fig. 4). Positive consensus was
also reached for natalizumab (89%), alemtuzumab (78%),
fingolimod, ozanimod, ponesimod, and siponimod (78%).
No agreement was reached for glatiramer acetate (67%
disagreement), dimethyl fumarate (56% disagreement),
interferons (56% disagreement), or teriflunomide (56%
disagreement).

Reducing relapses and enhancing tolerability to improve
treatment adherence also received full positive consensus
(100%) for cladribine, ocrelizumab, and ofatumumab as
optimal treatment options (Statement 7.5) (Fig. 4). Posi-
tive consensus was also reached for natalizumab (89%),
ozanimod (89%), ponesimod (89%), alemtuzumab (78%),
fingolimod (78%), and siponimod (78%). No consensus
was reached for interferons (67% disagreement), dimethyl
fumarate (56% disagreement), and teriflunomide (56% disa-
greement). Negative consensus was reached for glatiramer
acetate (78% disagreement).

Therapeutic sequence management

Full positive consensus (100%) was achieved for cladribine,
ocrelizumab, and ofatumumab in future therapeutic sequenc-
ing (Statement 8.1) (Fig. 4). Positive consensus was also
reached for dimethyl fumarate (89%), fingolimod (78%), and
ozanimod (78%), ponesimod (78%), and siponimod (78%).
No agreement was reached for glatiramer acetate (67% disa-
greement), alemtuzumab (56% agreement), interferons (56%
disagreement), natalizumab (67% agreement), or terifluno-
mide (67% agreement).
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Additionally, therapeutic strategies were unanimously
agreed (100%) to require control over clinical and radio-
logical relapses (Statement 8.2) (Fig. 4), and careful con-
sideration of adverse events and tolerability (Statement 8.3)
(Fig. 4).

Family planning (Statement 8.4) and addressing personal
and work-related needs (Statement 8.5) were also fully
endorsed in planning therapeutic sequences (100%) (Fig. 4).

Discussion

Out of 166 votes of this Delphi analysis, 116 statements
reached consensus (68% positive, 2% negative), representing
70% of the total, whereas 30% highlighted areas of non-con-
sensus. Overall, the Delphi voting results demonstrate strong
alignment among healthcare professionals on the importance
of personalized therapy, patient involvement, and managing
both quality of life and caregiver burden. Most HE DMTs
received positive consensus, emphasizing their perceived
value in individualized treatment approaches.

Personalized therapy

There was unanimous agreement that neurologists should
play a central role in evaluating MS therapies, particularly
regarding efficacy and side effects [21]. This also empha-
sizes their importance in tailoring treatments to optimize
outcomes and minimize adverse effects [22, 23]. The con-
sensus on personalized treatment reflects the need to adapt
therapies based on individual patient characteristics, dis-
ability levels, and personal needs [22, 23]. Personalized
approaches improve not only efficacy but also treatment
adherence [23, 24], quality of life, and long-term health,
ensuring that therapy addresses both disease management
and the MS patient’s unique context [22, 23].

Inclusion and participation in therapeutic choices

Unanimous agreement on the importance of patient inclu-
sion in decision-making further emphasizes the value of
shared decision-making in MS care [25]. Clear communi-
cation about prognosis, parenthood, and treatment options
enhances patient participation, which improves adherence
and satisfaction [24, 25].

Effective communication fosters better understanding and
long-term adherence to treatment plans, further strengthen-
ing the neurologist’s role as both an educator and clinician
[21, 24, 25].

@ Springer

Flexibility in treatment use

The consensus on MS treatments reflects the evolving land-
scape of therapeutic options [1, 26, 27]. Full positive con-
sensus on treatment flexibility (Statement 3.2) was achieved
for cladribine, natalizumab, and ocrelizumab, highlighting
confidence in their flexibility and effectiveness. However,
therapies like glatiramer acetate, interferons, and terifluno-
mide lacked consensus, reflecting ongoing debate about their
use, especially in cases requiring flexibility or reproductive
planning. For instance, slow elimination of teriflunomide
was noted as limiting its flexibility, even though the acceler-
ated elimination procedure could overcome this limitation.
Moreover, despite its strong safety profile and absence of
major systemic adverse effects, glatiramer acetate did not
achieve positive consensus as a flexible option for patients
with comorbidities. This likely reflects perceptions of lim-
ited efficacy in complex cases, where HE DMTs are pre-
ferred to slow disability progression and enhance quality
of life. Additionally, the need for frequent injections may
reduce its acceptability among patients with higher treat-
ment burdens. Some experts interpreted "family planning"
as pregnancy, while others included unexpected pregnancy.
Comorbidity factors may not have been fully considered
[28, 29], though another section addresses this. The result
could also be explained in terms of efficacy: more effective
therapies, by promoting a greater sense of well-being for the
patient, allow for greater flexibility.

For women of reproductive age (Statement 3.3), clad-
ribine, used as indicated in the Summary of Product Char-
acteristics (SmPC), and natalizumab achieved unanimous
consensus, with natalizumab’s evidence supported by
clinical practice and published data [30, 31]. Among ME
DMTs, only dimethyl fumarate reached positive consen-
sus, despite not being specified in the SmPC, but con-
sistent with clinical practice and neurologists’ discretion,
based on the risk—benefit ratio. Interferons did not reach
consensus due to side effects impacting quality of life,
despite approval for use during pregnancy and breastfeed-
ing. Separate consideration of pregnancy and breastfeed-
ing might have changed the outcome. The perception of
drug efficacy and convenience likely influenced these
results. Ocrelizumab and ofatumumab did not reach con-
sensus as optimal treatment choices for women of repro-
ductive age with MS. Even though this seems in contrast
with recent evidence [32-34], it should be noted that at
the time of voting, data on the safety of using ocrelizumab
and ofatumumab in women of childbearing age who were
seeking pregnancy during treatment were still limited.
This uncertainty likely contributed to the lack of consen-
sus on their suitability for this population.
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Regarding treatment selection for patients with comor-
bidities (Statement 3.6), all HE DMTs, except for siponi-
mod, received positive consensus. Lack of consensus of
siponimod, compared to ozanimod and ponesimod, may be
influenced by the fact that patients treated with siponimod
tend to be older, with a longer disease duration, greater dis-
ability, and a higher risk of comorbidities. Dimethyl fuma-
rate was the only ME DMT with positive consensus, while
alemtuzumab had negative consensus, likely due to safety
concerns [1, 35].

These variances suggest some DMTs are less favored in
specific contexts, especially regarding reproductive health
and comorbidities [28, 29]. The full agreement on therapies
such as cladribine for patients with reproductive considera-
tions highlights the need for flexible treatment plans tailored
to a patient’s life stage and plans.

Self-management of therapy

The consensus that patient self-care improves quality of
life underscores the importance of empowering patients in
chronic disease management. Full positive consensus for
therapies like cladribine, fingolimod, ofatumumab, ozani-
mod, ponesimod, and siponimod (Statement 4.2) reflects a
preference for oral or easily administered treatments, reduc-
ing the logistical burden on MS patients.

Encouraging self-management enhances autonomy and
improves adherence by making treatments more convenient
and compatible with MS patients’ lives [24].

In Statement 4.3, natalizumab achieved full consen-
sus, with alemtuzumab (78%) and ocrelizumab (89%) also
showing positive consensus. The preference for natalizumab
among patients valuing healthcare provider interaction high-
lights the need for diverse treatment options to accommodate
varying patient preferences.

For patients facing logistical challenges in accessing
treatment centers (Statement 4.4), consensus was reached
for ME and HE oral therapies and HE injectables. Consensus
was not reached for ME injectable therapies, alemtuzumab,
and natalizumab, possibly due to the multi-day adminis-
tration regimen of alemtuzumab or biases about treatment
efficacy.

Unanimous recognition of the negative impact of MS dis-
ability accrual on family life and caregivers reflects the need
to consider caregiver well-being in treatment planning. As
MS progresses, caregiver support becomes central, high-
lighting the importance of therapies that reduce disability
progression and support patient independence to alleviate
caregiver burden.

To improve quality of life, MS care should focus on
managing fatigue and cognitive disorders (Statement 6.1).
Full consensus was achieved for all HE DMTs, except

alemtuzumab that received positive consensus, which was
also achieved for oral ME DMTs. Interferons received nega-
tive consensus, whereas glatiramer acetate failed to reach
consensus. These results are due to side effects of specific
treatments like interferons on fatigue and on literature sup-
porting their more limited effects on preserving cognitive
functions.

Perception of treatment efficacy and safety

While reducing relapses and improving tolerability are gen-
eral goals applicable across treatments, the experts’ percep-
tion reflected differences in the extent to which each DMT
achieves these goals. High-efficacy and better-tolerated
treatments were viewed as more likely to foster long-term
adherence. The unanimous agreement on the importance
of patients perceiving their therapies as safe and effective
highlights the psychological aspect of treatment adherence
[24]. Confidence in the ability of the treatment to manage
symptoms without causing harm increases long-term persis-
tence. Effective communication about risks and benefits is
crucial, emphasizing the neurologist’s role in building trust
and understanding.

Neurologists must prioritize clear communication to help
patients feel confident in their treatment, as this positively
impacts adherence [24]. Treatments with fewer side effects
and causing less adverse events are more likely to result
in long-term adherence, minimizing the need for frequent
therapeutic switches and improving overall MS management
[24].

Regarding the focus on side effects and adverse in patient
communication (Statement 7.3), none of the ME DMTs
achieved consensus. The only HE DMT that did not reach
consensus was cladribine. Since KOLs fully agreed that this
treatment is generally well tolerated and relatively safe, the
lack of agreement likely stems from the heterogeneous inter-
pretation of the question. Given its good safety profile, there
is no need for further discussion regarding side effects, as
concerns over tolerability and safety are limited.

For the statement that effective, safe treatments lead to
fewer therapeutic switches (Statement 7.4), cladribine and
anti-CD20 therapies were the only ones to achieve 100%
consensus. HE DMTs generally received positive consensus,
reflecting broad agreement on their effectiveness and suit-
ability in MS management.

Reducing relapses and improving tolerability are key to
improve adherence (Statement 7.5). Fewer relapses contrib-
ute to a more stable disease course, improving patient qual-
ity of life. Better tolerability and limited risk of side effects
may foster consistent use, higher effectiveness, and higher
adherence rates [24]. All HE DMTs received positive con-
sensus, with cladribine and anti-CD20 therapies achieving
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100% consensus. In contrast, none of the ME DMTs reached
positive consensus. Accordingly, HE DMTs favor long-term
adherence [24].

Therapeutic sequence management

In managing MS treatment sequences (Statement 8.1), clad-
ribine and anti-CD20 therapies achieved 100% consensus,
with most HE DMTs, except for alemtuzumab and natali-
zumab, receiving positive consensus. Among ME DMTs,
only dimethyl fumarate obtained positive consensus, while
the others did not. The result for interferons and glatiramer
acetate were somewhat surprising in the context of sequenc-
ing, as these therapies typically allow for easier transitions to
subsequent treatments. This may be attributed to perceptions
of lower efficacy, leading to them being avoided from the
outset unless specific patient needs justify their use.

The full consensus on the future management of thera-
peutic sequences underscores the need for a strategic, long-
term approach to MS treatment [36]. Managing treatment
sequences involves balancing clinical and MRI activity con-
trol, safety, and tolerability, reflecting the complexity of MS
management [22, 37]. Neurologists must reassess and adjust
treatment plans over time, considering both short-term and
long-term goals as patient needs evolve. Personal considera-
tions, such as family planning [30, 31], should be integrated
into sequencing decisions to ensure treatments align with
patients’ life goals and do not hinder personal plans.

Limitations

This study has several limitations. The Delphi methodology,
while useful for building consensus, relies on the opinions
of a small group of Experts, which may introduce subjec-
tive biases. Although the KOLs involved were recognized
as experts in the field, the limited sample size reduces the
diversity of perspectives and may not fully represent the
broader MS community, including patients and healthcare
providers. However, the KOLs from the centers participat-
ing in this activity follow approximately 50% of Italian
patients with MS, ensuring at least partial representative-
ness of real-world Italian clinical practice, as they also serve
as key points of reference for the Italian MS community.
Nevertheless, we acknowledge that the inclusion of a more
diverse range of participants, including junior clinicians,
general neurologists, and patient representatives, could have
enriched the breadth and representativeness of the study
findings. It should be acknowledged that regional differences
within Italy, including variations in reimbursement systems,
prescribing restrictions, and infusion center capacity, may
influence treatment access and therapeutic decision-making.
However, a detailed analysis of these regional healthcare
system variables was beyond the scope and objectives of
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the current study, which primarily aimed to achieve expert
consensus on key principles of personalized MS care at
the national level, and not on issues specifically related to
regional regulatory restrictions or local infusion capacities.
Additionally, the study focused on the Italian healthcare
landscape, which limits the applicability of the findings to
other countries with different healthcare systems, treatment
access, and regulations. Accordingly, transferability to other
healthcare systems may require adjustments. The consensus
was based on a single round of the Delphi process, poten-
tially limiting the depth of discussion and refinement of the
statements. Moreover, while the questionnaire was informed
by comprehensive data from the 2023 Barometer of Multiple
Sclerosis and Related Diseases [9], the evolving nature of
MS therapies means that newer treatments or guidelines not
included in the study may impact future therapeutic strate-
gies. For instance, the voting process took place in early
2024, prior to the full clinical integration of some recently
approved therapies such as ublituximab. Consequently, these
treatments were not considered in the consensus statements
and may be addressed in future consensus updates as clinical
experience grows.

Additionally, the reliance on a Likert scale for agreement
may have oversimplified complex expert opinions on top-
ics like personalized treatment and patient needs. In several
instances, responses clustered around the “3” option, indi-
cating moderate agreement but also revealing uncertainty or
contrasting views among participants. This pattern was seen
in many statements and treatments, pointing to areas that
require further discussion or clarification. These limitations
should be considered when interpreting the results of the
study and their implications for clinical practice.

Conclusions

Overall, the results of the Delphi voting underscore a strong
consensus on the need for a patient-centered approach in
MS treatment. Neurologists play a key role in guiding ther-
apeutic decisions, which must be personalized, flexible to
accommodate life changes, and involve clear communication
with both patients and caregivers. These findings highlight
best practices in MS management and provide a roadmap for
improving patient outcomes through tailored, effective, and
well-communicated therapeutic strategies.

Acknowledgements The authors thank the “Associazione Italiana Scle-
rosi Multipla” for identifying the patient needs document (Barometro
AISM 2023) to start up the discussion of the project during the first
scientific board.

Funding Medical writing assistance was provided by Ethos srl agency.
This study was supported by an independent medical writing grant



Journal of Neurology ~ (2025) 272:428

Page150f 17 428

from Merck (CroosRef Funder ID 009504). Merck had no role in
the design, development of statements, data collection, analysis, or
approval of the manuscript.

Data availability The corresponding author, who had complete access
to all the data of the study, assumes responsibility for the integrity of
the data and accuracy in the analysis. The anonymized data set used
and analyzed for this study can be obtained from the corresponding
author on reasonable request.

Declarations

Conflicts of interest Claudio Gasperini received honoraria for speaking
and travel grants from Biogen, Merck, Novartis, Bristol Mayer, Roche,
Viatris, Sanofi, Sandoz, Astra Zeneca and Almirall. Diego Centonze
acted as an Advisory Board member and received honoraria for speak-
ing or consultation fees from Alexion, Almirall, Amicus, Bayer, Bio-
gen, BMS, Celgene, Chiesi, GW Pharmaceuticals, Horizon, Janssen,
Lundbeck, Merck Serono, Novartis, Roche, Sandoz, Sanofi-Genzyme,
Viatris, and Teva; he is also the Principal Investigator in clinical trials
of Biogen, BMS, Merck Serono, Mitsubishi, Novartis, Roche, Sanofi-
Genzyme, Actelion; his preclinical and clinical research was supported
by grants from Bayer Schering, BMS, Biogen, Celgene, Lundbeck,
Merck Serono, Novartis, Roche, Sanofi-Genzyme, Teva. Antonella
Conte received speaking honoraria from Roche, Biogen, Novartis,
BMS, Allmiral, Merck, Lundbeck and research support from Biogen.
Paolo Gallo has been a consultant and member of Advisory Board
for Bayer Schering, Biogen Italy, Genzyme, Merck-Serono, Almirall,
Roche and Novartis Farma; has received funding for travel and speaker
honoraria from Merck-Serono, Biogen Idec, Sanofi-Aventis, Novartis-
Pharma, Teva, Roche, Almirall and Bayer-Schering Pharma; has re-
ceived research support from Bayer, Biogen Italy, Merk-Serono, Gen-
zyme, Roche, Novartis and Teva. Alessandra Lugaresi has served as an
Amgen/Horizon, Biogen, Bristol Myers Squibb/Celgene, Merck Se-
rono, Novartis, Roche, Sanofi/Genzyme Advisory Board Member. She
received congress and travel/accommodation expense compensations
or speaker honoraria from Alexion, Biogen, Merck Serono, Novartis,
Roche, Sanofi/Genzyme, and Fondazione Italiana Sclerosi Multi-
pla (FISM). Her institutions received research grants from Novartis,
Roche and Sanofi/Genzyme. Francesco Patti received compensation
for participation in advisory boards and speaker honoraria from Alex-
ion, Almirall, Amgen, Biogen, Bristol Meyers and Squibb, Janssen,
Merch, Novartis, Roche, Sanofi, Sandoz; received reserach grants from
Biogen, Sanofi, Ministero della Ricerca, Ministero della Salute, and
FISM; he is Associate Editor of Forntiers in Neurology, Frontiers in
Immunology, and Neurology and Therapy. Maria Trojano has served
on scientific advisory boards for Biogen, Novartis, Roche, the health-
care business of Merck KGaA, Darmstadt, Germany, Sandoz and
Celgene (BMS); has received speaker honoraria from Biogen, Roche,
Sanofi, the healthcare business of Merck KGaA, Darmstadt, Germany,
Sandoz, Alexion and Novartis. Maria Pia Amato has received research
grants from the National MS Society, Canadian MS Society, Italian
Health Ministry, Regione Toscana, Bayer, Biogen, Merck, Novartis,
Sanofi Genzyme, Teva, Almirall, Roche; and honoraria as a speaker
and member of advisory boards from Bayer, Biogen, Merck, Novartis,
Sanofi Genzyme, Teva, Almirall, Roche, Celgene BMS, Sandoz; she is
member of the Editorial Board of the Multiple Sclerosis Journal. Mas-
simo Filippi is Editor-in-Chief of the Journal of Neurology, Associate
Editor of Human Brain Mapping, Neurological Sciences, and Radi-
ology; received compensation for consulting services from Alexion,
Almirall, Biogen, Merck, Novartis, Roche, Sanofi; speaking activities
from Bayer, Biogen, Celgene, Chiesi Italia SpA, Eli Lilly, Genzyme,
Janssen, Merck-Serono, Neopharmed Gentili, Novartis, Novo Nordisk,
Roche, Sanofi, Takeda, and TEVA; participation in Advisory Boards
for Alexion, Biogen, Bristol-Myers Squibb, Merck, Novartis, Roche,

Sanofi, Sanofi-Aventis, Sanofi-Genzyme, Takeda; scientific direction
of educational events for Biogen, Merck, Roche, Celgene, Bristol-
Myers Squibb, Lilly, Novartis, Sanofi-Genzyme; he receives research
support from Biogen Idec, Merck-Serono, Novartis, Roche, the Italian
Ministry of Health, the Italian Ministry of University and Research,
and Fondazione Italiana Sclerosi Multipla.

Ethical standards Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Filippi M, Bar-Or A, Piehl F, Preziosa P, Solari A, Vukusic S et al
(2018) Multiple sclerosis. Nat Rev Dis Prim 4(1):43. https://doi.
org/10.1038/s41572-018-0041-4

2. Comi G, Radaelli M, Soelberg SP (2017) Evolving con-
cepts in the treatment of relapsing multiple sclerosis. Lancet
389(10076):1347-1356. https://doi.org/10.1016/S0140-6736(16)
32388-1

3. Giovannoni G, Lang S, Wolff R, Duffy S, Hyde R, Kinter E et al
(2020) A systematic review and mixed treatment comparison of
pharmaceutical interventions for multiple sclerosis. Neurol Ther
9(2):359-374. https://doi.org/10.1007/s40120-020-00212-5

4. Montalban X, Gold R, Thompson AJ, Otero-Romero S, Amato MP,
Chandraratna D et al (2018) ECTRIMS/EAN Guideline on the phar-
macological treatment of people with multiple sclerosis. Mult Scler
24(2):96-120. https://doi.org/10.1177/1352458517751049

5. Rae-Grant A, Day GS, Marrie RA, Rabinstein A, Cree BAC,
Gronseth GS et al (2018) Practice guideline recommendations
summary: disease-modifying therapies for adults with multiple
sclerosis: report of the Guideline Development, Dissemination,
and Implementation Subcommittee of the American Academy of
Neurology. Neurology 90(17):777-788. https://doi.org/10.1212/
WNL.0000000000005347

6. Goldschmidt C, McGinley MP (2021) Advances in the treatment
of multiple sclerosis. Neurol Clin 39(1):21-33. https://doi.org/10.
1016/j.nc1.2020.09.002

7. Ontaneda D, Tallantyre EC, Raza PC, Planchon SM, Nakamura K,
Miller D et al (2020) Determining the effectiveness of early inten-
sive versus escalation approaches for the treatment of relapsing-
remitting multiple sclerosis: the DELIVER-MS study protocol.
Contemp Clin Trials 95:106009. https://doi.org/10.1016/j.cct.
2020.106009

8. Samjoo IA, Worthington E, Drudge C, Zhao M, Cameron C, Har-
ing DA et al (2021) Efficacy classification of modern therapies in
multiple sclerosis. J Comp Eff Res 10(6):495-507. https://doi.org/
10.2217/cer-2020-0267

9. AISM (2023) AISM. Barometro della Sclerosi Multipla e patol-
ogie correlate-2023. Associazione Italiana Sclerosi Multipla
(AISM). https://www.aism.it/sites/default/files/2023-10/barom
etro_2023_web.pdf

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/s41572-018-0041-4
https://doi.org/10.1038/s41572-018-0041-4
https://doi.org/10.1016/S0140-6736(16)32388-1
https://doi.org/10.1016/S0140-6736(16)32388-1
https://doi.org/10.1007/s40120-020-00212-5
https://doi.org/10.1177/1352458517751049
https://doi.org/10.1212/WNL.0000000000005347
https://doi.org/10.1212/WNL.0000000000005347
https://doi.org/10.1016/j.ncl.2020.09.002
https://doi.org/10.1016/j.ncl.2020.09.002
https://doi.org/10.1016/j.cct.2020.106009
https://doi.org/10.1016/j.cct.2020.106009
https://doi.org/10.2217/cer-2020-0267
https://doi.org/10.2217/cer-2020-0267
https://www.aism.it/sites/default/files/2023-10/barometro_2023_web.pdf
https://www.aism.it/sites/default/files/2023-10/barometro_2023_web.pdf

428

Page 16 of 17

Journal of Neurology ~ (2025) 272:428

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Diamond IR, Grant RC, Feldman BM, Pencharz PB, Ling SC,
Moore AM et al (2014) Defining consensus: a systematic review
recommends methodologic criteria for reporting of Delphi studies.
J Clin Epidemiol 67(4):401-409. https://doi.org/10.1016/j.jclin
epi.2013.12.002

Junger S, Payne SA, Brine J, Radbruch L, Brearley SG (2017)
Guidance on Conducting and REporting DEIphi Studies (CRE-
DES) in palliative care: Recommendations based on a methodo-
logical systematic review. Palliat Med 31(8):684—706. https://doi.
org/10.1177/0269216317690685

Hasson F, Keeney S, McKenna H (2000) Research guidelines for
the Delphi survey technique. J] Adv Nurs 32(4):1008-1015

Hsu C-C, Sandford BA (2007) The Delphi technique: making
sense of consensus. Pract Assess Res Eval 12:10

Trojano M, Bergamaschi R, Amato MP, Comi G, Ghezzi
A, Lepore V et al (2019) The Italian multiple sclerosis reg-
ister. Neurol Sci 40(1):155-165. https://doi.org/10.1007/
$10072-018-3610-0

Fasola G, Barducci MC, Tozzi VD, Cavanna L, Cinieri S, Per-
rone F et al (2023) Implementation of precision oncology in the
National Healthcare System: a statement proposal endorsed by
Italian scientific societies. JCO Precis Oncol 7:62300166. https://
doi.org/10.1200/P0.23.00166

Cascella M, Miceli L, Cutugno F, Di Lorenzo G, Morabito A,
Oriente A et al (2021) A Delphi consensus approach for the man-
agement of chronic pain during and after the COVID-19 era. IntJ
Environ Res Public Health 18(24):13372. https://doi.org/10.3390/
ijerph182413372

Occhigrossi F, Carpenedo R, Leoni MLG, Varrassi G, Chine E,
Cascella M et al (2023) Delphi-based expert consensus state-
ments for the management of percutaneous radiofrequency neu-
rotomy in the treatment of lumbar facet joint syndrome. Pain Ther
12(3):863-877. https://doi.org/10.1007/s40122-023-00512-2
Mattia C, Luongo L, Innamorato M, Melis L, Sofia M, Zappi L
et al (2021) An Italian expert consensus on the use of opioids for
the management of chronic non-oncological pain in clinical prac-
tice: focus on buprenorphine. J Pain Res 14:3193-3206. https://
doi.org/10.2147/JPR.S314206

Lange T, Kopkow C, Lutzner J, Gunther KP, Gravius S, Scharf
HP et al (2020) Comparison of different rating scales for the use
in Delphi studies: different scales lead to different consensus and
show different test-retest reliability. BMC Med Res Methodol
20(1):28. https://doi.org/10.1186/s12874-020-0912-8

Coulter C, Baron M, Pope JE (2013) A Delphi exercise and cluster
analysis to aid in the development of potential classification cri-
teria for systemic sclerosis using SSc experts and databases. Clin
Exp Rheumatol 31(2 Suppl 76):24-30

Falet JR, Deshmukh S, Al-Jassim A, Sigler G, Babinski M, Moore
F (2020) The neurologist’s role in disabling multiple sclerosis: a
qualitative study of patient and care provider perspectives. Mult
Scler 26(7):837-842. https://doi.org/10.1177/1352458519845107
Rotstein D, Montalban X (2019) Reaching an evidence-based
prognosis for personalized treatment of multiple sclero-
sis. Nat Rev Neurol 15(5):287-300. https://doi.org/10.1038/
s41582-019-0170-8

Henschke A, Desborough J, Parkinson A, Brunoro C, Fanning V,
Lueck C et al (2021) Personalizing medicine and technologies to
address the experiences and needs of people with multiple sclero-
sis. J Pers Med 11(8):791. https://doi.org/10.3390/jpm11080791

@ Springer

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Koltuniuk A, Chojdak-Lukasiewicz J (2022) Adherence to therapy
in patients with multiple sclerosis—review. Int J Environ Res Pub-
lic Health 19(4):2203. https://doi.org/10.3390/ijerph19042203
Chitnis T, Prat A (2020) A roadmap to precision medicine for
multiple sclerosis. Mult Scler 26(5):522-532. https://doi.org/10.
1177/1352458519881558

Bierhansl L, Hartung HP, Aktas O, Ruck T, Roden M, Meuth SG
(2022) Thinking outside the box: non-canonical targets in multiple
sclerosis. Nat Rev Drug Discov 21(8):578-600. https://doi.org/10.
1038/s41573-022-00477-5

Filippi M, Amato MP, Centonze D, Gallo P, Gasperini C, Inglese
M et al (2022) Early use of high-efficacy disease-modifying thera-
pies makes the difference in people with multiple sclerosis: an
expert opinion. J Neurol 269(10):5382-5394. https://doi.org/10.
1007/s00415-022-11193-w

Magyari M, Sorensen PS (2020) Comorbidity in multiple scle-
rosis. Front Neurol 11:851. https://doi.org/10.3389/fneur.2020.
00851

Marrie RA (2017) Comorbidity in multiple sclerosis: implications
for patient care. Nat Rev Neurol 13(6):375-382. https://doi.org/
10.1038/nrneurol.2017.33

Graham EL, Bove R, Costello K, Crayton H, Jacobs DA, Shah S
et al (2024) Practical considerations for managing pregnancy in
patients with multiple sclerosis: dispelling the myths. Neurol Clin
Pract 14(2):200253. https://doi.org/10.1212/CPJ.0000000000
200253

Krysko KM, Bove R, Dobson R, Jokubaitis V, Hellwig K (2021)
Treatment of women with multiple sclerosis planning pregnancy.
Curr Treat Options Neurol 23(4):11. https://doi.org/10.1007/
$11940-021-00666-4

Vukusic S, Bove R, Dobson R, McElrath T, Oreja-Guevara C,
Pietrasanta C et al (2025) Pregnancy and infant outcomes in
women with multiple sclerosis treated with ocrelizumab. Neurol
Neuroimmunol Neuroinflamm 12(1):e200349. https://doi.org/10.
1212/NXI1.0000000000200349

Bast N, Dost-Kovalsky K, Haben S, Friedmann N, Witt L,
Oganowski T et al (2025) Impact of disease-modifying therapies
on pregnancy outcomes in multiple sclerosis: a prospective cohort
study from the German multiple sclerosis and pregnancy regis-
try. Lancet Reg Health Eur 48:101137. https://doi.org/10.1016/j.
lanepe.2024.101137

Dobson R, Rog D, Ovadia C, Murray K, Hughes S, Ford HL et al
(2023) Anti-CD20 therapies in pregnancy and breast feeding: a
review and ABN guidelines. Pract Neurol 23(1):6—14. https://doi.
org/10.1136/pn-2022-003426

Faissner S, Gold R (2022) Efficacy and safety of multiple sclerosis
drugs approved since 2018 and future developments. CNS Drugs
36(8):803-817. https://doi.org/10.1007/s40263-022-00939-9
Freedman MS, Selchen D, Prat A, Giacomini PS (2018) Managing
multiple sclerosis: treatment initiation, modification, and sequenc-
ing. Can J Neurol Sci 45(5):489-503. https://doi.org/10.1017/cjn.
2018.17

Inojosa H, Proschmann U, Akgun K, Ziemssen T (2022) The need
for a strategic therapeutic approach: multiple sclerosis in check.
Ther Adv Chronic Dis 13:20406223211063030. https://doi.org/
10.1177/20406223211063032


https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1016/j.jclinepi.2013.12.002
https://doi.org/10.1177/0269216317690685
https://doi.org/10.1177/0269216317690685
https://doi.org/10.1007/s10072-018-3610-0
https://doi.org/10.1007/s10072-018-3610-0
https://doi.org/10.1200/PO.23.00166
https://doi.org/10.1200/PO.23.00166
https://doi.org/10.3390/ijerph182413372
https://doi.org/10.3390/ijerph182413372
https://doi.org/10.1007/s40122-023-00512-2
https://doi.org/10.2147/JPR.S314206
https://doi.org/10.2147/JPR.S314206
https://doi.org/10.1186/s12874-020-0912-8
https://doi.org/10.1177/1352458519845107
https://doi.org/10.1038/s41582-019-0170-8
https://doi.org/10.1038/s41582-019-0170-8
https://doi.org/10.3390/jpm11080791
https://doi.org/10.3390/ijerph19042203
https://doi.org/10.1177/1352458519881558
https://doi.org/10.1177/1352458519881558
https://doi.org/10.1038/s41573-022-00477-5
https://doi.org/10.1038/s41573-022-00477-5
https://doi.org/10.1007/s00415-022-11193-w
https://doi.org/10.1007/s00415-022-11193-w
https://doi.org/10.3389/fneur.2020.00851
https://doi.org/10.3389/fneur.2020.00851
https://doi.org/10.1038/nrneurol.2017.33
https://doi.org/10.1038/nrneurol.2017.33
https://doi.org/10.1212/CPJ.0000000000200253
https://doi.org/10.1212/CPJ.0000000000200253
https://doi.org/10.1007/s11940-021-00666-4
https://doi.org/10.1007/s11940-021-00666-4
https://doi.org/10.1212/NXI.0000000000200349
https://doi.org/10.1212/NXI.0000000000200349
https://doi.org/10.1016/j.lanepe.2024.101137
https://doi.org/10.1016/j.lanepe.2024.101137
https://doi.org/10.1136/pn-2022-003426
https://doi.org/10.1136/pn-2022-003426
https://doi.org/10.1007/s40263-022-00939-9
https://doi.org/10.1017/cjn.2018.17
https://doi.org/10.1017/cjn.2018.17
https://doi.org/10.1177/20406223211063032
https://doi.org/10.1177/20406223211063032

Journal of Neurology ~ (2025) 272:428 Page170f 17 428

Authors and Affiliations

Claudio Gasperini' - Diego Centonze?3 - Antonella Conte®* . Paolo Gallo>® - Alessandra Lugaresi’2 -
Francesco Patti®'® - Maria Trojano'' - Maria Pia Amato'%'% . Massimo Filippi'#1>1617.18

P< Massimo Filippi 10 Azienda Ospedaliero-Universitaria Policlinico

filippi.massimo@hsr.it “G. Rodolico-S. Marco”, Catania, Italy

Department of Translational Biomedicine

Department of Neurosciences, S Camillo Forlanini Hospital, and Neurosciences-DiBraiN, University of Bari “Aldo

Rome, Italy Moro”, Bari, Italy
? Department of Systems Medicine, Tor Vergata University, 12 Department NEUROFARBA, University of Florence
Rome, Italy Florence, Italy
3 illi. Iserni
IRCCS Neuromed, Pozzilli, Isernia, Italy 13 IRCCS Fondazione Don Carlo Gnocchi, Florence, Italy
4 Department of Human Neurosciences, Sapienza, University 14

Neuroimaging Research Unit, Division of Neuroscience,

of Rome, Rome, Italy IRCCS San Raffaele Scientific Institute, Milan, Italy

’ Department of Neuroscience, University of Padova, Padua, 15 Neurology Unit, IRCCS San Raffaele Scientific Institute, Via
Ttaly Olgettina, 60, 20132 Milan, Italy
6 . .
Azienda Ospedaliera of Padua, Padua, Italy 16 Neurorehabilitation Unit, IRCCS San Raffaele Scientific
7 Department of Biomedical and Neuromotor Sciences, Institute, Milan, Italy
Universita di Bologna, Bologna, Italy 17" Neurophysiology Service, IRCCS San Raffaele Scientific
8 IRCCS Istituto delle Scienze Neurologiche di Bologna, Institute, Milan, Italy
Bologna, Italy 18

Vita-Salute San Raffaele University, Milan, Italy
Department of Medical and Surgical Sciences and Advanced

Technologies, GF Ingrassia, University of Catania, Catania,

Italy

@ Springer


http://orcid.org/0000-0002-5485-0479

	Personalized therapy in multiple sclerosis: an Italian Delphi consensus
	Abstract
	Objective 
	Materials and methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and Delphi methodology
	Consensus evaluation

	Results
	Personalized therapy
	Inclusion and participation in therapeutic choices
	Flexibility in treatment use
	Self-management of therapy
	Perception of treatment efficacy and safety
	Therapeutic sequence management

	Discussion
	Personalized therapy
	Inclusion and participation in therapeutic choices
	Flexibility in treatment use
	Self-management of therapy
	Perception of treatment efficacy and safety
	Therapeutic sequence management
	Limitations

	Conclusions
	Acknowledgements 
	References


