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Abstract
Background: People over age 50–55 have historically been excluded from randomized clinical trials for
multiple sclerosis (MS). However, more than half of those living with an MS diagnosis are over 55.
Objective: Explore the unique considerations of treating older people with MS (PwMS) using an iterative
and structured Delphi-based assessment to gather expert opinions.
Methods: Eight MS neurologists with an interest in older PwMS developed a 2-round survey. Survey
respondents were qualified neurologists with ≥3 years’ experience, personally responsible for treatment
decisions, and treating ≥20 patients per month, of whom ≥10% were ≥50 years old. Consensus was
defined as ≥75% agreement on questions with categorical responses or as a mean score ≥4 on questions
with numerical responses.
Results: In Survey 1, 224 neurologists responded; 180 of these completed Survey 2. Limited consensus
was reached with varying levels of agreement on several topics including identification and assessment
of older patients; factors relating to treatment decisions including immunosenescence and comorbidities;
considerations for high-efficacy treatments; de-escalation or discontinuation of treatment; effects of
COVID-19; and unmet needs for treating this population.
Conclusion: The results of this Delphi process highlight the need for targeted studies to create guidance for
the care of older PwMS.
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Introduction
Multiple sclerosis (MS) affects at least 2.8 million
people worldwide.1 While most diagnoses of MS are
made in young adults between 20 and 40 years of
age,2 more than half of people living with an MS diag-
nosis are over 55.3 An increased prevalence of MS in
older people may be primarily attributed to the
increased life expectancy of people with MS (PwMS)
with advances in MS care and treatment; however, the
incidence of late-onset MS has also increased.4

Care of older PwMS entails the simultaneous man-
agement of the MS disease course as well as chal-
lenges associated with normal aging, such as the
presence of age-related comorbid conditions includ-
ing brain and cardiovascular diseases, malignancies,

brain reserve and cognitive decline, and reduced
remyelination capacity. Comorbidities in general
have also been shown to be associated with a risk of
relapse and disease progression.5–7 Disease presenta-
tion also transitions over time, as focal inflammation
events characteristic of relapsing MS decrease and
compartmentalized chronic inflammation characteris-
tic of progressive disease phenotypes emerges.8

The correlation between advanced age and increased
immunosenescence presents additional challenges to
the care of older PwMS. Immunosenescence has
been linked to increased risk of infection,9 as well
as to diminished vaccine responses in older versus
younger individuals.10,11 In PwMS, immunosenes-
cence associated with aging may act synergistically
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with anti-inflammatory DMTs to further dampen
immune system activity, resulting in an increased
risk of infections, tumors, and other immune-
mediated disorders compared with healthy indivi-
duals.12,13 On the other hand, immunosenescence
has also been proposed as a mechanistic explanation
for the lack of efficacy of anti-inflammatory DMTs
in PwMS with progressive forms of MS.12

With few exceptions, PwMS older than 50 or 55 have
been, and continue to be, excluded from randomized
clinical trials for DMTs to treat relapsing and progres-
sive forms of MS.14,15 Observational studies with
subgroups of “older patients” help fill the information
gap left by the exclusion of older patients from rando-
mized trials. However, the definition of “older” varies
across these real-world studies.16–18 The resulting
lack of detailed information on the effects of
comorbidities, immunosenescence, disease progres-
sion, and disease phenotype on the efficacy and
safety of DMTs for MS in this population complicates
treatment decisions.19

In the absence of clinical data, Delphi-based assess-
ments can provide important information by gathering
and assessing expert opinion using iterative and struc-
tured processes.20 Successive survey rounds build on
the findings from previous rounds to gain a deeper
understanding of the topic and/or to reach consensus
agreement. Delphi processes add structure to the
methodology, help remove bias, and can improve
the reliability of the study results. The findings of
Delphi-based studies can serve as the basis for
further research, inform best practices, and aid the
development of treatment guidelines.

The purpose of this international Delphi analysis was
to identify unique considerations for the care and
treatment of older PwMS, find consensus of how
MS practitioners are managing this patient popula-
tion, and thereby providing real-world clinical per-
spectives in MS care. Topics included the impact of
age and age-related comorbidities on MS treatment,
usage and avoidance of DMTs, the impact of corona-
virus disease 2019 (COVID-19) on treatment deci-
sions, and unmet needs for treating older PwMS.

Methods

Delphi steering committee, survey development, and
respondents
The Delphi steering committee consisted of eight neu-
rologists with expertise in MS treatment and an inter-
est in older PwMS. Survey 1 was developed by the

steering committee and consisted of 25 questions
based on identified key considerations for the treat-
ment of older PwMS (Supplemental File 1). Survey
respondents were MS neurologists with ≥3 years
since qualification, were personally responsible for
treatment decisions, and treated ≥20 patients per
month, of whom ≥10% were aged ≥50 years. Based
on the assessment of Survey 1 results, the steering
committee developed a 27-question follow-up
Survey 2 (Supplemental File 2). Respondents who
completed Survey 1 were asked to complete Survey 2.

The objective of this Delphi survey was to find con-
sensus from MS specialists on their treatment strat-
egies and considerations for effective management
of older PwMS. An exploratory objective was to
note any detectable regional differences in clinical
practice approaches in managing patients with MS.

Ethics statement
This study was conducted in accordance with
relevant market research and data protection privacy
guidelines.

Statistical analysis
Survey responses were anonymized and summarized
using descriptive statistics. Consensus was defined as
≥75% agreement on questions with categorical
responses. For questions using a 5-point Likert scale,
consensus was defined as reaching a mean score of
≥4.0. Results of ranked choice survey questions are
reported without consensus defined. Region-specific
comparisons were assessed using a 2-tailed Z-test,
with significant differences defined as p<0.05.

Results

Respondents
Between October and November 2021, Survey 1 was
anonymously completed by 224 qualified MS neurol-
ogists from nine countries (Argentina, Chile,
Colombia, Czech Republic, Germany, Italy, Spain,
UK, and US). During May 2022, Survey 2 was com-
pleted by 180 respondents, 178 of whom had com-
pleted Survey 1; two neurologists did not complete
Survey 1. Characteristics of the respondents are
shown in Table 1. Nearly two-thirds were European
with about 14 years as a practicing MS neurologist.
At the time of the surveys, respondents on average
treated 75 PwMS per month. Approximately 40% of
respondents indicated that between 31% and 50% of
their patients were ≥50 years old; over 50% indicated
that between 11% and 30% of their patients were ≥50
years old.
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Age as a determinant of clinical management
In comparing older and younger PwMS, 76% of
respondents agree or strongly agree (mean score of
3.9) that “Older individuals have MS management
that is different from those of younger individuals
(eg, monitoring, treatment, comorbidities)”. However,
there was no clear agreement on what age is considered
“older” (Supplementary Figure S1A) or on the age at
which the patient management approach is typically
impacted (Supplementary Figure S1B). There was con-
sensus agreement that the impact of comorbidities was

greater for older than for younger PwMS (87%), and
the majority of respondents agreed that older PwMS
need more frequent monitoring (52%), have greater
disability progression (51%), have lower MS disease
activity (56%), and have fewer DMT options (51%)
than younger PwMS (Figure 1).

Consensus was reached that patient age was useful in
establishing immunosenescence (81%) (Supplementary
Figure S2A), although fewer than 30% thought that age
alone was sufficient. Respondents also did not agree on
the age at which treatment decisions are impacted by
immunosenescence, but 68% of respondents consider
immunosenescence to usually be an impact by the time
a patient is 60 years old (Supplementary Figure S2B).

Although a specific consensus statement was not
reached, a majority of respondents indicated that
they assessed cognitive (71%) and visual (69%) func-
tion in older PwMS at least annually (Supplementary
Figure S3), and neuropsychologists and ophthalmolo-
gists were among the most commonly consulted spe-
cialists for management of older PwMS (43% and
35% of respondents, respectively).

Factors affecting treatment decisions for older PwMS
Based on the mean rankings of factors related to treat-
ment decisions for older PwMS, where 1 was the
most important and 15 was the least important, respon-
dents indicated that the most important factor related to
treatment decisions was disease activity (mean ranking
3.5 and first choice of 36% of respondents), followed
by current patient age (mean ranking 5.2) and comorbid-
ities (mean ranking 5.5) (Figure 2; Supplementary
Figure S4). Caregiver support and the route of DMT
administration (mean ranking of 12.5 and 10.8, respect-
ively) were considered the least important factors.

Respondents were asked several questions about strat-
egies for the use of high-efficacy DMTs. Which
DMTs were considered high efficacy was left to indi-
vidual respondents because no explicit list or defin-
ition was provided. A majority (63%) of survey
respondents indicated that they considered high-
efficacy DMTs as a first-line option in newly diag-
nosed older PwMS. The most commonly cited
reasons for choosing a high-efficacy DMT over a
more traditional DMT as the first-line therapy were
high disease activity (66%) and progressive MS
(57%) (Figure 3). De-escalation from a high-efficacy
to a moderate- or low-efficacy DMT has emerged as a
strategy to balance benefits and risks in older PwMS
who are being treated with high-efficacy DMTs.21,22

Respondents indicated, however, that fewer than half

Table 1. Characteristics of respondents who
completed Survey 1 and Survey 2.

Characteristic
Survey 1
(n= 224)

Survey 2
(n= 180)

Years as qualified MS
neurologist, mean

14 14

Practice setting, %
Hospital 46 45
University/

academic center
28 28

Group practice or
clinic

20 20

Individual practice or
clinic

6 8

Managed care 0 0
Patients treated per
month, mean

75 76

Proportion of patients
≥50 years of age, %
≤10% of patients 0 0
11%–30% of

patients
53 54

31%–50% of
patients

39 40

>50% of patients 8 6
Percentage of time
spent per month,
mean
Patient care 84 85
Academics/research 8 8
Administrative/other 8 8

Geographic region, %
Europea 60 59
South Americab 21 21
US 19 20

MS: multiple sclerosis.
aIncludes Czech Republic, Germany, Italy, Spain, and
United Kingdom.
bIncludes Argentina, Chile, and Colombia.
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Figure 1. Differences between older and younger PwMS.
DMT: disease-modifying therapy; PRO: patient-reported outcome; PwMS: people with multiple sclerosis; S2Q3: Survey 2,
question 3. The proportions are based on number of respondents (n= 180). *A significant difference in proportion of
respondents (p< 0.05) between Europe (63%) and South America (16%) or the US (36%).

Figure 2. Factors influencing treatment decisions for older PwMS.
DMT: disease-modifying therapy; MS: multiple sclerosis; PwMS: people with multiple sclerosis; S1Q9: Survey 1, question
9. *Significant differences in mean ranking score (p< 0.05) between respondents in South America and those in Europe or
the US (efficacy of DMT: 7.36 vs 6.21 or 4.98, respectively; patient opinion: 12.17 vs 10.67 or 9.07, respectively).
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of their older patients de-escalated from high-efficacy
therapies (Figure 4A). Overall safety and comorbidity
concerns were the most commonly cited circumstances
for de-escalation (68%) (Figure 4B); however, there was
no consensus on a preferred de-escalation therapy, with
similar proportions selecting glatiramer acetate (29%),
fumarates (27%), teriflunomide (23%), or interferon
betas (21%). When considering DMT switching
because of safety concerns not specific to high-efficacy
DMTs, respondents also did not demonstrate a clear
DMT preference, with 26% overall indicating a prefer-
ence for glatiramer acetate, followed by fumarates
(20%), interferon betas (13%), and teriflunomide (13%).

When asked if they would typically discontinue treat-
ment once a patient is over 55, most respondents
(63%) indicated they would not (Supplementary
Figure S5). Respondents reached the consensus
(83%) that they would continue treating a patient
with stable disease with their current high-efficacy
or platform DMT, though 38% of respondents also
agreed or strongly agreed that they would discontinue
treatment based on an absence of clinical or radio-
logical evidence of disease activity in the previous 5
years. Additionally, most respondents (72%) agreed

or strongly agreed that they would discontinue
therapy in older PwMS who asked to stop treatment.

Although consensus was not reached, a majority of
respondents indicated that they would not prescribe
sphingosine-1-phosphate receptor modulators in their
older patients with or at risk of cardiovascular events
(60%); alemtuzumab in those with or at risk of cancer
(54%), lymphopenia (53%), or opportunistic infections
(61%); and anti-CD20 therapies or natalizumab in
those with or at risk of opportunistic infections (56%
and 51%, respectively) (Supplementary Figure S6).

On the issue of the potential impact of vaccinations on
DMT treatment efficacy, almost half of the respondents
(46%) indicated that consideration of vaccine response
did not influence their treatment decisions for older
PwMS. Respondents reached consensus that vaccines for
COVID-19 (85%) and influenza (78%) be recommended
for older PwMS, with a majority (66%) also recommend-
ing the pneumococcus vaccine. Roughly two-thirds (69%)
of survey participants said that accommodation of
COVID-19 vaccination at least sometimes led to delays
in therapy initiation for older patients. Most respondents
said they would not pause administration of most DMTs

Figure 3. Use of a high-efficacy DMT in newly diagnosed, older PwMS.
DMT: disease-modifying therapy; MS: multiple sclerosis; PwMS: people with multiple sclerosis; S2Q9: Survey 2, question
9. The proportions are based on number of respondents (n= 113; derived from respondents who answered “yes” to S2Q8:
Do you consider high-efficacy DMTs as a first option for older PwMS who are newly diagnosed?).
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to accommodate COVID-19 vaccination, with consensus
agreement reached for glatiramer acetate (76%) and inter-
feron beta preparations (75%) and with near consensus for

fumarates (73%). Approximately one-third of the respon-
dents indicated that they would pause administration of
anti-CD20 therapy (37%) or alemtuzumab (32%).

Figure 4. (a) Percentage of older PwMS de-escalated from high-efficacy DMTs and (b) reasons for de-escalation.
DMT: disease-modifying therapy; PwMS: people with multiple sclerosis; S2Q19: Survey 2, question 19; S1Q11: Survey 1,
question 11. The proportions are based on number of respondents (panel a: n= 180; panel b: n= 224). *A significant
difference (p< 0.05) in proportions of respondents between South America (42%) and Europe (19%) or the US (14%).
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Respondents reached consensus that the following treat-
ment approaches, if developed, would increase health
care provider confidence in the management of older
PwMS: management strategies for patients with long
disease duration (mean ranking score 4.1); criteria or algo-
rithms for DMT initiation, switching, or discontinuation
(mean ranking score 4.1); and tools to assess disease pro-
gression (mean ranking score 4.0). There was also consen-
sus among the respondents that prevention or delay of
cognitive decline, treatment options for progressive MS,
and prevention or delay of disability worsening were the
areas with the greatest unmet need for older PwMS (all
mean scores ≥4.0). Consensus points and critical topics
with unmet needs are summarized in Table 2.

Regional differences in survey responses
Significant differences (p < 0.05) between respon-
dents in Europe, South America, and the US were
observed for three Survey 1 questions and three
Survey 2 questions. An analysis of these findings is
beyond the scope of this paper. A summary of

observed regional differences in survey responses is
provided in Supplemental File 3.

Discussion
The prevalence of older PwMS may be attributable to a
number of factors including aging of the general popula-
tion, increase in age at disease onset, updated diagnostic
criteria, and growing use of MRI in elderly PwMS.4,23,24

However, there is a lack of detailed evidence-based infor-
mation on the efficacy and safety of DMTs in these
patients25,26 and, as a result, older PwMS constitute an
important underserved population in need of further
exploration. In this Delphi study, a steering committee of
MS specialists from Europe, North America, and South
America developed questionnaires to identify areas of con-
sensus on aspects of the management and treatment of
older PwMS, including identifying and assessing older
PwMS and the impact of age-related factors in making
treatment decisions. Although there were varying
degrees of agreement on several topics, consensus was

Table 2. Key consensus points and topics with unmet needs.

Key Consensus Points for Older Patientsa

• Older patients with MS are more affected by comorbidities than younger patients (87%; S2Q3)
• Patient age is useful in establishing immunosenescence (81%; S1Q3)
• Generally, continue treating a patient with stable disease with their current DMT (83%; S2Q11 and

S2Q13)
• A COVID-19 vaccine and the influenza vaccine is recommended (85% and 78%, respectively; S1Q23)
• No alterations in treatment with Glatiramer acetate or Interferons was required to accommodate

COVID-19 vaccination (76% and 75%, respectively; S2Q26)
• The following areas have a significant unmet need (mean score 4.0): 1) Prevention or delay of cognitive

decline; 2) Treatment options for progressive disease; 3) Prevention, delay, and treatment of disability
(S1Q24)

• Agreement that if developed the following items would help healthcare providers be more confident in
managing their older PwMS: 1) Management strategies for late- and very-late-onset MS (mean score 4.0);
2) Criteria or algorithm on when and how to start/continue/discontinue/switch DMTs for older PwMS
(mean score 4.1); 3) Management strategies for older PwMS with long disease duration (mean score 4.1);
4) How to assess/measure progression on older PwMS (mean score 4.0) (S2Q27)

Critical Topics with Unmet Needs for Older Patients

• With no clear specific numerical age cutoff, what characteristics define an “older” patient?
• How does one assess the degree and impact of immunosenescence?
• Development of clearly defined strategies for DMT initiation, escalation/de-escalation/switching, and

discontinuation.
• How should treatment decisions be altered for patients with either long disease duration, late-onset MS, or

progressive MS?
• Clinical trials should recruit adequate populations of Older PwMS.

aConsensus was defined as ≥75% of respondents selecting a categorical response or a mean score of ≥4.0 for questions
using a 5-point Likert scale.
S#Q# refers to survey number and question number (eg, S1Q24 is Survey 1, question 24).
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reached on only three questions in Survey 1 and five ques-
tions in Survey 2.

Although the majority of survey respondents agreed that
management needs of older PwMS are different from
those of younger patients, there was little agreement on
which specific age constitutes “older”. This goes along
with the lack of a consistently applied definition of
“older” in scientific studies, and corresponds with the
concept that numerical age alone is not sufficient to
describe the biological realities of a unique aging body.
Similarly, participants were divided on identification of
immunosenescence and its impact on treatment decisions
for older PwMS. While 81% of respondents found a
patient’s age to be useful in evaluating immunosenes-
cence, no consensus was reached on what specific age
immunosenescence becomes a consideration, and only
about half of the respondents found immune profiling a
useful tool for evaluating immunosenescence. This
could be due in part to the fact that objective measures
of immunosenescence, such as altered T- and B-cell
responses and naïve/memory T-cell ratios, may not be
well understood, and clinical tests to establish immunose-
nescence are lacking. Survey participants did reach con-
sensus on the impact of comorbidities in this population,
a finding consistent with other reports on this topic.5,6

This was further demonstrated by majority agreements
on decisions for patients with specific risks due to cardio-
vascular, immunological, or oncologic comorbidities.

Responses to several questions related to treatment
decisions for older PwMSwere varied, rarely reaching
consensus. This may be due, at least in part, to the lack
of clinical trial data specific to older PwMS and a lack
of treatment guidelines for this patient subgroup,4,24–26

or regional differences in approved indications of MS
DMTs. For instance, during this Delphi survey, there
was regional variability in access to monomethyl or
diroximel fumarate, and although rituximab is not
approved in Europe or the US for the treatment of
MS, it is still widely prescribed off-label.27 Different
prescribing regimens may have also contributed to a
lack of consensus on the avoidance of specific
DMTs or the use of high-efficacy DMTs.

A majority of respondents indicated that they considered
high-efficacy DMTs as first-line treatment in newly diag-
nosed older PwMS with highly active disease which, in
the absence of specific guidance for the older patient sub-
group, is consistent with recommendations for the general
population.28 First-line use of high-efficacy DMTs is
associated with improved treatment outcomes in compari-
son with delayed use.29,30 However, unrestricted early
access to high-efficacy DMTs for PwMS with active

disease, while in accordance with the European
Committee for Treatment and Research in Multiple
Sclerosis/European Academy of Neurology and
American Academy of Neurology 2018 treatment guide-
lines,31,32 may be limited owing to regional reimburse-
ment practices.33 There was little agreement among
participants regarding de-escalation of high-efficacy
DMTs in the older patients, possibly because of limited
guidance on “exit strategies” for these patients.34

The issue of discontinuation of DMTs among older
PwMS remains unresolved. About two-thirds of respon-
dents in our study would not discontinue a DMT in
patients≥55 years. Current DMTs do not appear to be
as efficacious in PwMS>55 years compared to younger
PwMS.21,35 In addition, another consideration in making
treatment decisions for older PwMS is the increased
cancer risk.24 It is noteworthy that a multicenter, rando-
mized, controlled, phase 4, non-inferiority trial of PwMS
≥55 years (with no relapse within the past 5 years or
new MRI lesion in the past 3 years) suggests that discon-
tinuation of DMT might be a reasonable option in PwMS
≥55 years who have stable multiple sclerosis, although
this bears a small risk of increased new MRI activity.36

Clearly, further studies are needed to determine the
safety of DMT discontinuation in older PwMS.

Safety considerations are important for older PwMS,
and respondents were in majority agreement on specific
treatment decisions to manage risk of opportunistic
infections and reached consensus on the importance of
vaccination for influenza and COVID-19. Though
there are regional-specific guidelines for vaccination of
elderly patients in general,37 respondents did not reach
consensus consistent with these recommendations in
older PwMS. The COVID-19 pandemic has drawn
attention to the possibility that some DMTs may
impact the efficacy of vaccination and resulted in
various regional guidelines for vaccination prior to
DMT initiation, as well as with ongoing dosing. At
the time of the survey, specific guidance for
COVID-19 vaccinations for older PwMS receiving
DMTs was still in progress.38,39 The Delphi survey par-
ticipants recognized the possible concerns about specific
DMTs, and a relatively high proportion of participants
reported that COVID-19 vaccination resulted in
delayed DMT initiation at least some of the time. The
strategies developed to optimize COVID-19 vaccination
efficacy may well apply to all vaccinations and be par-
ticularly important to consider for older PwMS.

Online Delphi surveys have inherent limitations that
should be considered. Surveys are not validated for
reliability (i.e., two different panels may provide
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different answers and different consensus agreements).40

TheonlineDelphi process leads tomore limitedopportun-
ities for interaction between survey participants than does
an in-personmeeting, possibly increasing the difficulty of
obtaining consensus agreements. Furthermore, without
the availability of immediate feedback for respondents,
questions can lead to a broader set of interpretations
than if a respondent could ask clarifying questions. For
instance, the definition of high-efficacy DMTs was left
up to interpretation by the respondents; therefore, the
interpretation of these responses is generalized and not
necessarily specific to a particular set of DMTs.
Furthermore, the depth of responses could have been
affected by competing demands, such as hospital or
clinic obligations, vacation periods, or congress attend-
ance. Specific to this survey about older PwMS, consid-
erations that might be relevant only to patients diagnosed
with late-onsetMSwere not examined in detail, though it
is estimated that this subpopulation only represents a
small percentage (10%)4 of MS incidence overall.

A strength of this survey lies in its regional diversity,
with participants in different geographic locations gener-
ally providing consistent responses, suggesting broad
agreement on best practices for older PwMS. There
were, however, responses in both surveys that differed
significantly between regions. For the results reported
here, participant numbers in the different regions were
insufficient to support robust statistical analysis, and a
detailed exploration of regional differences is beyond
the scope of this Delphi survey. While the reasons for
the observed regional differences are not known,
regional variation in access to MS DMTs and health
care services,41 or in treatment or reimbursement prac-
tice33 guidelines, may have played a role.

For areas of high unmet need or without detailed
evidence-based information, Delphi studies are useful
instruments for identifying important areas for further
research and discussion. Of note, participants in this
study reached consensus agreement on three areas of
high unmet need for older PwMS: prevention of cogni-
tive decline, prevention or delay of disease progression,
and treatment options for progressive forms of MS. It is
interesting that the prevention of cognitive decline was
not commonly identified as a key unmet need by other
researchers.42–44 This study, along with others, may be
useful in informing the development of evidence-based
practice guidelines for older PwMS. Such guidelines are
of critical importance to ensuring that this growing and
underserved segment of the MS patient population is
managed appropriately, so that they receive appropriate,
timely, and effective treatment to maximize patient well-
being and outcomes.

In conclusion, results of the Delphi survey of MS spe-
cialists on their treatment strategies and considerations
for effectivemanagement of older PwMS are generally
consistent with current treatment guidelines for
PwMS. However, in light of the lack of specific treat-
ment guidelines for PwMS >55 years, this study may
be useful in informing the development of evidence-
based practice guidelines for older PwMS with the
goal of improving elderly patient management.
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