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Background: Assessment of the disease course by people with multiple sclerosis (pwMS) themselves is important
for a better understanding of the complex disease, patient counseling and treatment decisions. This may also
facilitate identifying the often-unnoticed transition from relapsing-remitting (RRMS) to secondary progressive
multiple sclerosis (SPMS).

Objective: MS Perspectives was designed to collect data on patients’ self-assessment of multiple sclerosis (MS)
symptoms, relapse-independent progression, and impact on everyday life.

Methods: MS Perspectives is a cross-sectional online survey conducted among adult pwMS in Germany. The
questionnaire included 36 items on sociodemographic and clinical characteristics as well as pharmacological and
non-pharmacological treatment.

Resuits: In total, 4555 pwMS completed the survey between December 2021 and February 2022, 69.2% had
RRMS, 15.1% had SPMS. Relapse-independent worsening of symptoms was reported by 88.9% of RRMS patients
with marked to severe and by 61.8% with no or mild to moderate disability. Problems with walking were most
frequently (32.1%) mentioned as most bothersome by RRMS patients with marked to severe disability, fatigue,
and cognitive impairment by RRMS patients with no or mild to moderate disability.

Conclusion: MS Perspectives gives an important insight in the self-assessed disease course and impact on daily life
in a large-scale cohort of pwMS.

1. Introduction over time (Casanova et al., 2002).
The most common MS symptoms include fatigue and walking diffi-
culties, which, according to an analysis of the German MS Registry occur

in about half of patients. One third reported spasticity and bladder

Multiple sclerosis (MS) is a chronic immune-mediated disease of the
central nervous system that involves inflammation, demyelination, and

axonal or neuronal damage, potentially resulting in severe disability
(Giovannoni et al., 2022; Hemmer et al., 2015). Approximately 85% of
patients have relapsing-remitting MS (RRMS) at the beginning of the
disease. Relapses are the main driver of disability progression in this
phase (Katz Sand, 2015). RRMS may progress to secondary progressive
MS (SPMS), which is characterized by a relapse-independent progres-
sion of disability. Without disease-modifying therapy (DMT) half of
patients have progressed after 15 years and two third of patients after 30
years (Inojosa et al., 2021). Superimposed relapses can occur and are
usually more frequent in the early SPMS phase and become less frequent
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disorders, and a quarter suffered from ataxia, tremor, cognitive disor-
ders and pain (Flachenecker et al., 2020). These symptoms represent an
enormous burden, leading to reduced quality of life and working ability
(Flachenecker et al., 2020; Kobelt et al., 2017).

Discordant perception of the presence and severity of MS symptoms
between healthcare professionals and people with multiple sclerosis
(pwMS) may lead to an underestimation of symptom prevalence and
relevance. Therefore, determining patients’ perspectives is highly rele-
vant for patient counseling and treatment decisions.

The present large cross-sectional survey “MS Perspectives” was
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designed to collect data on patients’ self-assessment of symptoms, the
burden of the disease, disease progression, as well as the impact on daily
activities. These data should help to better understand this complex
disease adding to information by clinical routine examinations and pa-
tient reported outcomes (D’Amico et al., 2019; Filippi et al., 2020).

2. Patients and methods
2.1. Data collection

MS Perspectives is an online survey conducted in Germany between
December 2021 and February 2022 through an online data collection
tool hosted by Clinlife from Clariness. The survey included pwMS in
Germany from the age of 18 years up. Participants were identified by the
service provider Clariness through newsletters and targeted social media
advertising in Germany. Details on social media targeting are available
in the supplement.

The 36-item structured questionnaire is presented in Supplementary
Table S1. Eligibility (age >18 years, living in Germany, MS diagnosis)
was screened via opening questions, and eligible patients were offered to
complete the full survey online. Data were handled confidentially, and
anonymity of participants was secured throughout the study. The ethics
committee of the Bavarian State Chamber of Medicine confirmed that
due to the design of the survey with anonymity warranted an approval
was not required.

In the current work, we focus on RRMS and SPMS subtypes and
treatment use. Survey questions regarding magnetic resonance imaging
(MRI), usage of devices to self-monitor health functions as well as the
communication between pwMS and healthcare professionals will be
analyzed and reported separately.

2.2. Statistics

Only patients answering all questions were included in the analysis.
All data were analyzed descriptively. No formal statistical testing for
group comparisons was performed. Categorical variables were summa-
rized using frequency counts and percentages. Continuous variables
were summarized as means including standard deviations (SD). Sub-
group analyses involved comparisons by MS subtype as well as by
disability status determined by Expanded Disability Status Scale (EDSS)
and self-assessed disability status (no or mild to moderate disability:
EDSS 0-3.5 or no / minimal / moderate disability [unrestricted walking
distance]; marked to severe disability: EDSS 4-9.5 or walking distance
restricted, but able to walk 500 m without assistance / able to walk 200
m without assistance / unilateral assistance required for 100 m /
walking distance restricted up to 5 m, predominantly restricted to
wheelchair / predominantly restricted to wheelchair, chair, or bed).

3. Results

In total, 4555 pwMS living in Germany completed the survey. Of
these, 3151 (69.2%) reported to have RRMS, 690 (15.1%) reported to
have SPMS, 330 (7.2%) reported to have primary progressive MS
(PPMS). We are not aware, if participants reported their clinical
phenotype based on their self-assessment (the question contained an
explanation of the different phenotype characteristics) or on the
assessment of their physician. 384 participants (8.4%) did not know
their MS subtype.

Basic demographic characteristics and disease history of the total
population as well as the RRMS and SPMS subgroups are shown in
Table 1. Briefly, most patients in the total population (82.0%) and in the
RRMS subpopulation (85.8%) were between 26 and 55 years of age. Age
distribution shifted towards higher age in the SPMS population with the
majority (88.1%) being between 36 and 65 years of age (Table 1). In the
total population, 85.2% of patients were female, with a higher propor-
tion in the RRMS (88.3%) than in the SPMS subgroup (78.0%) (Table 1).
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Table 1
Basic characteristics for the total population and by MS subtype.
Total RRMS SPMS
N=4555 N=3151 N=690
Age, n (%)
18-25 266 (5.8) 230 (7.3) 8(1.2)
26-35 1,215 (26.7) 1,021 (32.4) 60 (8.7)
36-45 1,405 (30.8) 1,053 (33.4) 174 (25.2)
46-55 1,114 (24.5) 629 (20.0) 269 (39.0)
56-65 496 (10.9) 200 (6.3) 165 (23.9)
65+ 59 (1.3) 18 (0.6) 14 (2.0)
Gender, n (%)
Female 3,880 (85.2) 2,783 (88.3) 538 (78.0)
Male 669 (14.7) 363 (11.5) 152 (22.0)
Diverse 6 (0.1) 5(0.2) 0 (0.0)
How long ago did your first MS symptoms start? n (%)
<1 year 141 (3.1) 111 (3.5) 4(0.6)
1-2 years 334 (7.3) 268 (8.5) 10 (1.4)
2-5 years 718 (15.8) 557 (17.7) 38 (5.5)
5-10 years 965 (21.2) 736 (23.4) 86 (12.5)
10-15 years 935 (20.5) 665 (21.1) 138 (20.0)
15-20 years 620 (13.6) 398 (12.6) 131 (19.0)
>20 years 842 (18.5) 416 (13.2) 283 (41.0)
How long ago was your MS diagnosed? n (%)
<1 year 309 (6.8) 236 (7.5) 11 (1.6)
1-2 years 487 (10.7) 381 (12.1) 26 (3.8)
2-5 years 856 (18.8) 662 (21.0) 58 (8.4)
5-10 years 1,020 (22.4) 747 (23.7) 117 (17.0)
10-15 years 848 (18.6) 565 (17.9) 160 (23.2)
15-20 years 491 (10.8) 297 (9.4) 123 (17.8)
>20 years 544 (11.9) 263 (8.3) 195 (28.3)
How long have you had a diagnosis of secondary progressive MS (SPMS)? n (%)
<1 year 99 (14.3)
1-2 years 113 (16.4)
2-5 years 180 (26.1)
5-10 years 138 (20.0)
10-15 years 88 (12.8)
15-20 years 40 (5.8)
>20 years 32 (4.6)

MS: multiple sclerosis; N: total number of patients in the population; n: number
of patients in the category; RRMS: relapsing-remitting multiple sclerosis; SPMS:
secondary progressive multiple sclerosis.

3.1. Disability, symptom prevalence and severity

28.5% of pwMS were aware of EDSS being assessed during the last
appointment with the neurologist, 26.3% in the RRMS subgroup, and
43.0% in the SPMS subgroup. About half of patients of each group
remembered their EDSS score (Table 2). Mean (SD) EDSS was 3.8 (2.2)
in the total population, 2.8 (1.8) in the RRMS population, and 5.7 (1.6)
in the SPMS population. Participants who could not report their EDSS
score were asked to self-assess their disability status instead (Table 2 and
Fig. 1). According to either EDSS score or self-assessment, 72.3% of
patients of the total population were classified as having no or mild to
moderate disability, and 27.7% of patients were classified as having
marked to severe disability (Table 2). The distribution in the RRMS
subgroup was quite similar (85.4% vs. 14.6%), whereas in the SPMS
subgroup, most patients had marked to severe disability (30.0% vs.
70.0%) (Table 2).

We found a two-fold higher impact of the disease on impairment in
daily activities in SPMS patients compared to RRMS. While 8.1% to
38.0% of RRMS patients reported moderate to severe impairment or
complete loss of independence in daily activities assessed, in SPMS pa-
tients this was more prevalent with 45.7% to 77.7%. Marked differences
regarding moderate and severe impairment or complete loss of inde-
pendence were observed e.g., in mobility (28.3% in RRMS vs. 77.7% in
SPMS), work ability (34.8% vs. 68.3%), and hobbies or leisure activities
(32.8% vs. 69.1%), which are the most strongly impaired activities
among SPMS patients (Fig. 2). The pattern of impaired areas was rather
similar in RRMS and SPMS patients with the same disability status
(Supplementary Fig. 1). 22.5% of the total population reported to have
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Table 2
Disability status in the total population and by MS subtype.
Total RRMS SPMS
N=4555 N=3151 N=690
Was the EDSS score assessed during your last visit? n (%)
No 3,257 2,323 393
(71.5) (73.7) (57.0)
Yes 1,298 828 (26.3) 297
(28.5) (43.0)
Do you know what the EDSS score was at your last visit? n (%)
My doctor told me, but I cannot remember 403 (8.8) 248 (7.9) 94
(13.6)
My doctor did not tell me 282 (6.2) 188 (6.0) 51 (7.4)
Yes, I know my score 613(13.5) 392 (12.4) 152
(22.0)
Please indicate what the EDSS score was at your last visit” n (%)
0-3.5 313 (6.9) 277 (8.8) 21 (3.0)
4-9.5 300 (6.6) 115 (3.6) 131
(19.0)
How would you yourself describe the severity of your MS? n (%)

Self-assessed no or mild to moderate 2,980 2,413 186
disability (65.4) (76.6) (27.0)
No disability 1,012 858 (27.2) 19 (2.8)

(25.7)
Minimal disability 972 (24.7) 811 (25.7) 48 (7.0)
Moderate disability (unrestricted walking 996 (25.3) 744(23.6) 119
distance) (17.2)
Self-assessed marked to severe disability 962 346 352
(21.1) (11.0) (51.0)
Walking distance restricted, but able to 329 (8.3) 179 (5.7) 85

walk 500 m without assistance (12.3)

Walking distance restricted, but able to 162 (4.1) 70 (2.2) 60 (8.7)
walk 200 m without assistance
Unilateral assistance required for 100 m 232 (5.9) 57 (1.8) 96
(13.9)
Walking distance restricted up to 5 m, 148 (3.8) 27 (0.9) 72

predominantly restricted to wheelchair (10.4)

Predominantly restricted to wheelchair, 91 (2.3) 13 (0.4) 39 (5.7)
chair, or bed
Disability status by EDSS and self-assessment.
No or mild to moderate disability” 3,293 2,690 207
(72.3) (85.4) (30.0)
Marked to severe disability® 1,262 461 (14.6) 483
(27.7) (70.0)

EDSS: Expanded Disability Status Scale; MS: multiple sclerosis; N: total number
of patients in the population; n: number of patients in the category; RRMS:
relapsing-remitting multiple sclerosis; SPMS: secondary progressive multiple
sclerosis.

@ Patients reported exact EDSS scores; results are presented by category.

b patients with EDSS 0-3.5 AND patients with self-assessed no or mild to
moderate disability.

¢ Patients with EDSS 4-9.5 AND patients with self-assessed marked to severe
disability

retired prematurely, with differences in proportions by MS subtype and
disability status (RRMS with no or mild to moderate disability vs.
marked to severe disability: 9.5% vs. 46.4%; SPMS with no or mild to
moderate disability vs. marked to severe disability: 30.0% vs. 58.8%)
(Supplementary Fig. 2).

The most bothersome symptoms in both RRMS and SPMS patients
with marked to severe disability were problems with walking and
moving. They were less pronounced in patients with lower disability
status, but in this subgroup more than twice as frequent in SPMS
(17.9%) than in RRMS (6.8%). In contrast, fatigue, cognitive impair-
ment (problems with concentration and remembering), vision impair-
ment, as well as numbness or tingling were more frequent in RRMS and
SPMS patients with lower disability status compared to higher disability
status. Among these symptoms, fatigue (31.4% vs. 21.7%), vision
impairment (13.9% vs. 8.7%) and numbness or tingling (9.7% vs. 5.3%)
were more bothersome for RRMS than SPMS patients (Fig. 3).
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3.2. Relapses and disability progression

Active MS, here defined as the presence of relapse activity in the past
6 months, was reported by 26.9% of the total population, 25.6% of
RRMS patients, and 35.9% of SPMS patients. Relapse activity was lower
in RRMS patients with no or mild to moderate disability compared to
patients with marked to severe disability (24.1% vs. 34.9%). In SPMS
patients, relapse activity did not differ substantially between patients
with no or mild to moderate disability and marked to severe disability
(36.7% vs. 35.6%) (Supplementary Fig. 3).

Complete recovery from their last relapse was achieved in 23.0% of
all patients with active MS, in 31.1% of patients with active RRMS, and
in 4.8% of patients with active SPMS. Higher disability was associated
with higher frequency of residual symptoms after the last relapse
(Supplementary Fig. 4). Of interest, of 638 RRMS patients with
continuous relapse-independent progression in the last 12 months and
relapse activity in the past 6 months, only 157 patients (24.6%) reported
complete recovery from their last relapse. Complete, or almost complete
recovery from last relapse was much higher in active RRMS with relapse-
independent progression than in active SPMS (62.7% vs. 28.2%) (Sup-
plementary Fig. 4).

2,073 RRMS patients (65.8%) reported continuous worsening of
symptoms independent of relapses in the previous 12 months, 88.9% of
RRMS patients with marked to severe disability, and 61.8% of RRMS
patients with no or mild to moderate disability (Fig. 4). Among all SPMS
patients, continuous relapse-independent progression within the previ-
ous 12 months was reported by 92.9% irrespective of the extent of
disability (Fig. 4).

The most common symptoms affected by relapse-independent wors-
ening within the last 12 months in RRMS with marked to severe disability
were problems with walking in 54.4% of patients, and fatigue in 49.7%. In
RRMS with no or mild to moderate disability, fatigue prevailed in 33.9%
and cognitive deficits in 21.3% of pwMS. In SPMS with marked to severe
disability the most common symptoms worsening independently of re-
lapses were problems with walking (73.5%), and problems with coordi-
nation and balance (44.5%) (Fig. 5). For subgroups, most bothersome
symptoms are shown in Supplementary Fig. 5.

3.3. Treatment

3.3.1. Immunotherapy

24.4% of RRMS and 43.5% of SPMS patients did not receive any DMT
(Fig. 6) with the proportion of patients without DMT being slightly
higher in active SPMS (defined by relapse activity in the past 6 months)
than in non-active SPMS patients (active SPMS 47.2%, non-active SPMS
41.4%) (Fig. 7). The reasons for which patients remained without DMT
were not queried. Among patients with continuous relapse-independent
progression within the last 12 months, the proportions of patients
receiving DMTs did not differ by presence or absence of relapse activity
in the previous 6 months (Supplementary Fig. 6). Oral medications
were the more frequent DMTs used in RRMS and SPMS patients, being
more common in RRMS patients (Fig. 6). Oral DMTs were most preva-
lent in both active and non-active SPMS (Fig. 7). Most of the patients
who received immunotherapy had been taking the current medication
for one year or longer (Table 3). Steroid use was not part of the survey.

3.3.2. Symptomatic treatment

Overall, 36.9% of patients received pharmacological treatment to
ease MS symptoms (30.5% of RRMS patients and 61.7% of SPMS pa-
tients), details are described in Supplementary Table 2. Of note, pwMS
receiving DMT also had more often symptomatic pharmacological
therapy than pwMS without DMT, irrespective of MS subtype and
disability status (Supplementary Fig. 7). Non-pharmacological symp-
tomatic treatment was more common in patients with marked to severe
disability than in patients with no or mild to moderate disability (57.3%
vs. 28.7%), details are shown in Supplementary Fig. 8.
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Fig. 1. MS subtypes and EDSS / disability status; figures in segments represent absolute patient numbers. Disability not indicated for unknown MS type and PPMS.

Emotional experiences (e.g., feeling happy or anxious or worried) 19% 25%
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Work (paid or voluntary) 35%
performing daily tasks (e.g., housework or driving) 39%
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Mobility (moving) 38%
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Fig. 2. Impairment in activities of daily living by MS type.

4. Discussion

MS Perspectives represents a large-scale cross-sectional study, here
we report patient perceived symptoms, disease activity, burden of dis-
ease and treatment utilization.

Regarding participants’ characteristics, 69.2% had an RRMS and
15.1% reported an SPMS disease course. Of all pwMS, 85.2% were fe-
male, 82% were in the age range of 26 to 55 years with the majority
between 36 and 45 years of age. Disease duration between 5 and 15
years was reported by 41.7% of patients. Where reported, mean EDSS

was 3.8 in the total population, 2.8 in the RRMS population, and 5.7 in
the SPMS population. In an updated analysis of the German MS Registry
(years 2014-2018) with data of 18,030 pwMS, 74.2% had a relapsing
and 16.1% an SPMS disease course. Mean age was 46.3 (+ 12.2, SD)
with most patients between the age of 31 and 61 years, 72% were fe-
male. Mean disease duration was 10.6 (+ 8.7, SD) years, median EDSS in
this cohort was 3.0 (Flachenecker et al., 2020). According to statutory
health insurance data (in the year 2010) in Germany, with data of 199,
505 pwMS (for analysis of disease type 125,453 pwMS with clear
diagnosis assessed), 70.5% had a relapsing and 14% an SPMS disease
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Fig. 4. Presence of progression independent of relapse activity in last 12 months by MS type and disability status; figures in segments represent absolute patient
numbers. Disability not indicated for unknown MS type and PPMS.
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Fig. 7. Immunotherapy in active (relapse in the last 6 months) versus non-active SPMS.

course (Flachenecker et al., 2020; Petersen et al., 2014). Mean age was
49.4 years (Petersen et al., 2014). Thus, comparing patient character-
istics in our online survey herewith shows that in our study baseline
characteristics seem to be highly representative for the MS population in
Germany strengthening the findings in our study. This also makes
obvious that an online survey as presented has not only the potential to
gather representative, but also large-scale data, in our study from 4555
pwMS. Thus, an online survey as used in our study may serve as an
additional source of important information assessed by patients them-
selves making a tool like this appropriate also for other research ques-
tions in different disorders.

Overall, patients with RRMS were younger, had less disability, and
shorter disease duration than SPMS patients. This is as expected, as it is
consistent with the natural history of the disease (Inojosa et al., 2021).
However, a relevant proportion of RRMS patients also showed longer
disease duration and accumulated disability. In the nationwide MS
registry in Germany, fatigue was the most frequently reported symptom

(57.6%) in RRMS patients, while in SPMS this was spasticity (81.9%)
(Rommer et al., 2019). In our survey we did not investigate symptom
prevalence, but occurrence in the last 6 months and most bothersome
symptoms, what we regard as a strength in our study. In the total RRMS
subgroup, 50.5% of participants reported fatigue occurring within the
last 6 months, similar to the study by Rommer et al. (Rommer et al.,
2019), and fatigue was the most frequently occurring, most bothersome
symptom in 30.3% of RRMS patients (15.1% in SPMS) clearly indicating
the burden of this symptom. Spasticity was not separately evaluated,
however, in SPMS, gait problems occurred in 56.2% of pwMS within the
last 6 months, and motor weakness and stiffness in 52.6%. Symptoms
affecting mobility were judged as most bothersome and were the most
frequently reported symptoms in 39.3% in the total SPMS cohort
compared to 10.8% in the RRMS cohort. As expected, impairment in
daily activities was approximately two-fold higher in SPMS patients
compared to RRMS. Mobility, hobbies or leisure activities, and work
ability were the most strongly impaired activities (moderate / severe /
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Table 3

Treatment (total and by MS subtype).
Total RRMS SPMS
N=4555 N=3151 N=690

How long have you been taking the current medication (immunotherapy)”? n
(%)

<6 months 422 (9.3) 324 (10.3) 51(7.4)
6-12 months 442 (9.7) 353 (11.2) 52(7.5)
1-2 years 640 (14.1) 486 (15.4) 66 (9.6)
2-5 years 904 (19.8) 685(21.7) 113 (16.4)
>5 years 739 (16.2) 534 (16.9) 108 (15.7)

DMT: disease-modifying therapy; i.m.: intramuscular; N: total number of pa-
tients in the population; n: number of patients in the category; RRMS: relapsing-
remitting multiple sclerosis; s.c.: subcutaneous; SPMS: secondary progressive
multiple sclerosis.

2 Approved DMTs at the time of the survey: alemtuzumab, cladribine,
dimethyl fumarate, diroximel fumarate, fingolimod, glatiramer acetate,
interferon-beta 1a s.c., interferon-beta la i.m., interferon-beta 1b s.c., mitox-
antrone, natalizumab, ocrelizumab, ofatumumab, ozanimod, peginterferon-beta
la s.c./i.m., ponesimod, siponimod, teriflunomide.

not possible independently) among SPMS patients. In RRMS these were
emotional experiences, work ability and hobbies or leisure activities. In
the study by Rommer et al. (2019), 24.7% of patients had prematurely
retired from work due to MS, in our total population this was similar
with 22.5%. RRMS patients with marked to severe disability showed a
similar pattern regarding impairment in their daily activities like SPMS
patients. The most bothersome symptoms in these subgroups were
related to mobility.

Surprisingly, continuous worsening of symptoms independent of
relapses in the previous 12 months was reported by the vast majority
(88.9%) of RRMS patients with marked to severe disability and over half
of patients with no or mild to moderate disability. In our survey, we
selected a period of 12 months since this may fulfil the definition for
SPMS (Hemmer, 2021; Plantone et al., 2016). The most common
symptoms affected by relapse-independent worsening within the last 12
months in RRMS with marked to severe disability, were, in descending
order, gait problems, fatigue, pain, vegetative dysfunction and cognitive
deficits in one third to half of patients. In RRMS with no or mild to
moderate disability, fatigue and cognitive deficits prevailed. Given that
a deterioration over 12 months may indicate transition to SPMS, based
on our data, non or less visible symptoms like fatigue, cognitive decline
or vegetative function deserve closer monitoring in clinical practice. A
higher degree of disability (EDSS >4.0) is part of the diagnostic criteria
for SPMS proposed by Lorscheider et al. (2016)) and has been used as a
proxy for SPMS in analyses of relapsing MS studies (Giovannoni et al.,
2010; Kappos et al., 2020). Thus, the present data at least suggests that
in a relevant proportion of RRMS patients, above all, but not only with
marked to severe disability, a transition to SPMS may have already
occurred but had not been recognized by the patient or healthcare
professional. This may be related to the fact that SPMS is often diag-
nosed retrospectively and delayed by up to 3 years after a period of
diagnostic uncertainty (Katz Sand et al., 2014).

The question, if participants reporting continuous worsening of
symptoms, had progression independent of relapse activity (PIRA) or
transitioned to SPMS remains open. PIRA rates have been reported to be
as high as 27.6% in RRMS/clinically isolated syndrome to 50% in RRMS
(Masanneck et al., 2022; Portaccio et al., 2022). In studies investigating
PIRA, a definition has been provided for it (Kappos et al., 2020;
Masanneck et al., 2022; Portaccio et al., 2022). Due to the nature of our
study, no such criteria were applied in our survey and no follow-up
assessments for the evaluation of confirmed disability accumulation
were established. This also applies to the potential transition to SPMS.
Nevertheless, the high proportion of patients reporting continuous
worsening of symptoms over months should be acknowledged. In clin-
ical practice, these patients deserve special attention, and it should
regularly be assessed, whether they fulfil the criteria for PIRA or SPMS.
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The difficulty distinguishing between relapse-independent progres-
sion and relapse-related deterioration may be one reason that SPMS
transition is frequently underrecognized (Cree et al., 2021; Inojosa et al.,
2021). Especially in the early phase, SPMS can present with super-
imposed relapses (Casanova et al., 2002). This is also seen in our cohort.
In the present survey, relapses were defined as new or worsened
symptoms in the last 6 months independent of infections or vaccina-
tions. It is possible that deterioration in this period rather resulted from
chronic progression than from relapse activity in several pwMS. It is
surprising that the relapse rate was higher in SPMS (35.9%) than RRMS
(25.6%). We cannot exclude that in addition to physician-confirmed
relapses, symptom fluctuations were reported. Due to the higher
symptom burden in SPMS patients this may have contributed to a higher
rate of reported active SPMS than expected from a well characterized
SPMS population (Kappos et al., 2018).

The results of the survey indicate that patients perceive relapse-
independent worsening of symptoms, what we rate as a surrogate of
chronic progression. The rates of symptom worsening independent of
relapses has been impacted by the fact, that fatigue among others was
included as a potential progression-determining symptom. However,
fatigue alone should not determine relapse-independent progression.
Due to the nature of the data and the multiple answers option to the
question on relapse-independent symptom worsening, it is not possible
to calculate worsening rates excluding fatigue. However, fatigue was
reported to have worsened independently of relapses by 36.2% of RRMS
and 43.3% of SPMS patients and therefore has contributed relevantly. To
which extent it has effectively been contributing to the progression rate
as single symptom cannot be assessed. Nevertheless, it may be hypoth-
esized that diagnosing SPMS too late might rather be attributable to
insufficient attention towards transition to SPMS with superimposed
relapses. However, these subtle changes experienced by patients are
often difficult to communicate or to assess during neurological exami-
nation. Special education for patients and health care providers might
help to overcome these issues (O’Loughlin et al., 2017). The RRMS
classification of those patients eventually already transitioned to SPMS
may however also be related to the fact that many neurologists hesitate
to diagnose SPMS due to the limited number of approved DMTs for this
disease course despite recent advances.

Diagnosis of transition to SPMS is a prerequisite to adapt DMTs
accordingly. Surprisingly, around half of SPMS patients were not
receiving DMTs with active SPMS patients prevailing (total SPMS
43.5%; active SPMS 47.2%, non-active SPMS 41.4%; in comparison:
RRMS 24.4%). Overall, the results of MS Perspectives on treatment rates
are well within the line of published literature data. Accordingly, data
from a Swiss MS Registry and a German National MS Cohort revealed
that 20.8 to 32.2% of RRMS patients are untreated (Bossart et al., 2022;
von Bismarck et al., 2018). Among SPMS patients in a German MS
registry cohort, 48.1% were reported not to receive any DMT (Flache-
necker et al., 2019). US claims data revealed an even higher proportion
(63.6%) of pwMS without DMT (Zhu et al., 2022). Regarding the pre-
dominance of non-active SPMS patients receiving DMTs, it may be
speculated that this is explained by the reduced relapse rate under
immunotherapy. MS guidelines distinguish between active and
non-active SPMS in their recommendations (Hemmer, 2021; Montalban
et al., 2018), and nowadays, numerous DMTs are approved for active
SPMS. The treatment landscape at least allows DMTs for the majority of
active SPMS patients in contrast to non-active disease, with no MRI or
relapse activity (Hemmer, 2021). Our data suggest that treatment was
not initiated as required in a number of active SPMS cases.

Furthermore, our study showed that patients without DMT were less
likely to receive pharmacological symptomatic therapy regardless of the
disease course and severity of disability. Based on this, it may be hy-
pothesized that some patients generally lack adequate therapeutic care,
either based on patients decision or inadequate or limited access to
neurological care. According to a French population-based study, a visit
to a neurologist increased the probability of being treated (Leblanc et al.,
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2021). Furthermore, assessing the need for non-pharmacological treat-
ment by evaluation of (potential) MS symptoms could significantly
facilitate the early identification of chronic progression (Penner et al.,
2021).

Despite analyzing data from a large and representative MS cohort in
Germany, the present survey has some limitations. First, no validated
questionnaire was used, and second, no formal hypothesis testing was
applied. The results therefore need to be interpreted with caution and
need to be considered rather hypothesis-generating than confirming.
Third, web-based medical surveys are prone to a participation bias with
higher level of education and better health state among the respondents
compared to non-respondents (Arafa et al., 2019). Participants with
higher disease awareness might be overrepresented as only responders
who answered all questions were included. Survey participation of pa-
tients was not encouraged by incentives. Finally, another limitation of
the study is that findings, e.g., the extent of progression, were not
correlated with history taking or clinical testing by neurologists and that
no MRI data were available. These aspects, however, were incompatible
with the anonymous nature of the survey.

The present data show that an online survey in a representative MS
cohort is an appropriate tool to gain valuable insights into the patient
perceived disease course. In the present cohort with over 4,500 pwMS,
which is a representative MS cohort, it became obvious that in RRMS
patients with less disability, fatigue and vision impairment were the
most frequent bothersome symptoms, whereas SPMS patients reported
pain, walking difficulties and fatigue as most frequent. We suggest that
especially the presence and severity of these frequent bothersome
symptoms should be queried in daily clinical practice to identify po-
tential therapeutic needs. With 65.8% of patients with RRMS reporting
relapse-independent deterioration according to our survey, the chal-
lenge in clinical practice will be to confirm progression and, if so, to
identify SPMS in order to make appropriate treatment decisions. As
symptomatic pharmacological therapy was more prevalent in immu-
notherapy users, the indication of symptomatic therapies should also be
monitored in patients who are not or no longer receiving
immunotherapy.
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