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A B S T R A C T

Objective: Limited data exist on the characteristics of older adults (aged 65 years or older) with multiple sclerosis 
(OAwMS). This study aimed to investigate the clinical presentation, disease-modifying therapy (DMT) use and 
neurological disability in OAwMS. We sought to determine how disease activity and disability manifest in this 
age group and whether early DMT use is associated with reduced disability at an advanced age.
Methods: OAwMS treated at Tampere University Hospital (TUH) were identified from the Finnish MS registry as 
of 5th December 2023. Demographic and clinical data were extracted and analysed.
Results: Of 13,037 individuals in the Finnish MS registry, 1395 were treated at TUH. Of these, 264 (18.9 %) were 
identified as OAwMS. Progressive disease was common (71.6 %), and only 62 subjects (23.5 %) had ever used 
DMT. A single subject was still receiving DMT. Relapses after age 65 were rare, occurring in 9.2 % of subjects 
with a history of relapsing-remitting multiple sclerosis. The median last available Expanded Disability Status 
Scale (EDSS) score after age 65 was 6.5 (Q1–Q3 5.5–7.0), indicating significant mobility impairment. Among 
subjects with repeated EDSS assessments available after age 65 (64 subjects), 71.9 % showed disability 
worsening.
Conclusion: Most OAwMS had a progressive disease course and marked disability. Since disease activity in the 
form of clinical relapses appears to be rare in this age group, treatment of OAwMS should adopt a multidisci
plinary approach, focusing on rehabilitation and symptomatic care. The role of DMT in older adults warrants 
further investigation, especially in cases of active disease.

1. Introduction

Multiple sclerosis (MS) is an inflammatory and neurodegenerative 
disease of the central nervous system (CNS) [1]. It causes inflammatory 
demyelination and axonal transection, primarily in the white matter [2]. 
The global prevalence of MS has increased since 2013, with approxi
mately 2.8 million people living with MS in 2020 [3]. Finland is 
considered a high-risk region [4], with approximately 13,000 in
dividuals currently living with MS [5,6].

The clinical presentation of MS is heterogenous. The most common 
phenotype is relapsing-remitting MS (RRMS), which subsequently de
velops into secondary progressive MS (SPMS) [7]. A minority of patients 
have primary progressive MS (PPMS), characterised by the accumula
tion of disability without relapses [7]. The median life expectancy for 

people with MS (pwMS) is 75.9 years [8,9]. When comparing this to the 
retirement age for national pension in Finland, which is currently set at 
65 years, individuals with MS can anticipate over a decade of 
post-retirement life. However, their quality of life is often compromised 
due to the gradual progression of cognitive and physical impairments 
[1].

Currently approved disease-modifying therapies (DMTs) for MS are 
effective in preventing relapses but do not halt the accumulation of 
disability or disease progression [10,11]. In older adults with MS 
(OAwMS), relapses are less frequent, and DMT discontinuation is often 
considered [12,13]. However, research supporting of either continua
tion or discontinuation remains limited [14,15]. Most clinical trials of 
existing DMTs have systematically excluded elderly patients, leaving the 
efficacy and safety of these treatments in older individuals insufficiently 
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explored. Age-related immune decline, or immunosenescence, compli
cates MS management in older individuals [16]. PwMS exhibit prema
ture immunosenescence, which may contribute to the shift from 
inflammatory to a more neurodegenerative phenotype and influence the 
safety and efficacy of DMTs [16–18].

This study investigated clinical characteristics, DMT use and 
disability in OAwMS using real-world registry data. We aimed to better 
understand the course of MS in older adults to support comprehensive 
geriatric assessment and inform decisions regarding care, rehabilitation 
and living arrangements. As the peak age of MS increases, evaluating 
disability in OAwMS is essential for guiding neurologists, geriatricians 
and primary care providers on how and where these patients should be 
managed in the future.

2. Methods

This retrospective registry study (research number R19613SP) was 
conducted at Tampere University Hospital (TUH) in the Wellbeing 
Services County of Pirkanmaa, Finland. There are approximately 
500,000 inhabitants living in the catchment area of TUH, representing 
approximately 10 % of the Finnish population. The Finnish MS registry 
was used to identify all pwMS aged 65 years or older who had been 
treated at TUH. Seventeen out of the 21 wellbeing services counties in 
Finland currently use the registry [5].

Demographic and clinical data of all pwMS aged 65 years or older 
were included with a cut-off date of 5th December 2023. Data on sub
jects with a diagnosis of clinically isolated syndrome were only included 
if they were later diagnosed with MS. Before data extraction, the authors 
checked the data in the Finnish MS registry, and missing data entries 
were retrospectively collected from the electronic patient information 
archive whenever possible. The variables used in this study included: 
age at various timepoints; date of MS diagnosis; gender; smoking status; 
cerebrospinal fluid (CSF)-specific oligoclonal bands; MS type at diag
nosis and at the time of data acquisition; DMT history, relapses; and 
Expanded Disability Status Scale (EDSS) scores. MS type was based on 
registry coding done by treating physicians. The reliability of disease 
subtyping is increased by an algorithm in the Finnish MS registry, which 
prompts the physician when it recognizes a potential change in disease 
type. Relapses are acute or subacute episodes of new or increasing 
neurologic dysfunction occurring in the absence of fever or infection [7]. 
The EDSS is a method for evaluating neurologic impairment in pwMS 
[19]. It ranges from 0 to 10, with 6.0 corresponding to requiring a 
walking aid to walk approximately 100 m, and 7.0 corresponding to 
being essentially restricted to a wheelchair. EDSS had been coded into 
the registry using an integrated scoring tool by the treating physician 
during encounters, or by a research assistant according to a retrospective 
chart review.

Statistical analyses were performed, and figures were created using 
SPSS for Windows, version 29. Continuous variables were summarised 
using means and standard deviations (SDs) or medians and quartiles (Q) 
depending on data normality, which was assessed using the Shapiro- 
Wilk test. Categorical variables were presented as frequencies and pro
portions. Independent samples t-tests or Mann–Whitney U tests were 
used for comparing continuous variables, depending on the normality of 
the data. DMT use and relapses were analysed for the entire study cohort 
and for subjects with RRMS. EDSS scores were reported using five-year 
epochs, as well as the most recent EDSS score available for each subject. 
In the 65–70-year age group, where EDSS data were most complete, 
median EDSS scores were compared between (A) subjects with relapsing 
versus progressive disease, and (B) subjects with RRMS who initiated 
DMT within five years of diagnosis versus those with a more delayed 
initiation or no DMT use. The association between early DMT initiation 
and the risk of reaching EDSS 6.0–9.5 was assessed using binary logistic 
regression.

The study was conducted in accordance with the Finnish Act on 
Medical Research [20] and the national guidelines for non-medical 

research [21]. As this was a retrospective study in which no patients 
were contacted at any time, informed consent was not required. Ac
cording to the Act on Medical Research, the guidelines for non-medical 
research as well as the guidelines of the Research Ethics Committee of 
the Tampere University, ethical approval is not required for research 
involving adults when there is no intervention in the physical integrity 
of participants or exposure to exceptionally strong stimuli or sensitive 
topics. TUH has a Research Ethics Committee which has a mandate to 
give opinions only on medical studies, as defined in the Act on Medical 
Research [20].

3. Results

3.1. Study cohort

The diagnosis of MS (G35), as well as all administered DMTs and CSF 
findings, are integrated from electronic patient records into the Finnish 
MS registry. At of the data collection on 5th December 2023, the registry 
contained data of 13,037 subjects, of whom 1395 (10.7 %) had been 
treated at TUH. Among these, 264 individuals with MS were aged 65 
years or older, with a mean age of 73.0 years (SD 5.6). Thus, our cohort 
of OawMS represented 18.9 % of all patients treated in TUH.

Demographic details are presented in Table 1, and the age distribu
tion at diagnosis is shown in Fig. 1. RRMS was the most common initial 
diagnosis, while SPMS was the most common diagnosis at the time of 
data acquisition. Most subjects had been diagnosed before the 21st 
century (61.4 %) and nearly half (45.5 %) had received their diagnosis 
before 1996, the year when the first DMT for MS became available in 
Finland.

Table 1 
Demographic details of the study cohort. SD, standard deviation; Q1/Q3, 
quartiles; CSF, cerebrospinal fluid; RRMS, relapsing-remitting MS; SPMS, sec
ondary progressive MS; PPMS, primary progressive MS; EDSS, Expanded 
Disability Status Scale. aFor the sake of clarity, age at data acquisition is pre
sented using a mean and a standard deviation despite not being normally 
distributed.

Subjects with  
data available

mean SD

Age, years ​ ​ ​
At disease onset 255 38.9 11,2
At MS diagnosis 264 45.4 10.8
At data acquisition 264 73.0a 5.6a

Disease duration from onset, years 255 32.4 11.8
Follow-up after age 65, years 264 8.0 5.6

​ ​ n %

Gender 264 ​ ​
Female ​ 185 70.1
Male ​ 79 29.9

Smoking 193 ​ ​
No ​ 116 60.1
Yes ​ 32 16.6
Quit ​ 45 23.3

Positive CSF oligoclonal bands 162 153 94.4
Type of MS ​ ​ ​

Initial 264 ​ ​
RRMS ​ 163 61.7
SPMS ​ 28 10.6
PPMS ​ 45 17.0
Unspecified ​ 28 10.6

At data acquisition 264 ​ ​
RRMS ​ 66 25.0
SPMS ​ 125 47.3
PPMS ​ 45 17.0
Unspecified ​ 28 10.6

​ ​ median Q1–Q3

EDSS ​ ​ ​
Last available 243 6.0 3.0–7.0
Last available after age 65 152 6.5 5.5–7.0
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DMTs were used by 61 out of 217 subjects with RRMS (28.1 %) and 
one subject with PPMS, who had been treated with azathioprine. The 
most used DMTs among subjects with RRMS were interferons (55/61 
subjects, 90.2 %) and glatiramer acetate (18/61 subjects, 29.5 %). 
Treatment was discontinued at a mean age of 59.4 years (SD 6.9), most 
frequently due to a transition from RRMS to SPMS (Table 2).

3.2. Disease activity after the age of 65 years

A median of three (Q1–Q3 1.0–4.0) lifetime clinical relapses were 
documented in 208 out of 217 subjects with RRMS (95.9 %). Relapses 
were rare after the age of 65 years, reported in only 20 out of 217 
subjects (9.2 %, Table 3), the majority of whom were female (16/20 
subjects, 80.0 %). Mean annualised relapse rate after the age of 65 years 
(or since diagnosis if diagnosed later) was 0.01 (SD 0.05). Among sub
jects with relapses after the age of 65 years, the mean age at the last 
relapse was 68.9 years (SD 3.1, range 65.2–77.7 years). Consistent with 
the overall characteristics of the study cohort, only a minority of subjects 
who experienced relapses after the age of 65 had ever used DMT (6/20 
subjects; 30.0 %). Among those who had used DMT, the mean age at the 
time of last DMT discontinuation was higher (64.7 years, SD 5.2, n = 6) 
compared to subjects who did not experience relapses after the age of 65 
(58.8 years, SD 6.8, n = 55; independent samples t-test, p = 0.046).

3.3. Disability after the age of 65 years

At the time of data acquisition, the median last available EDSS score 
after the age 65 was 6.5, corresponding to the need for two walking aids 
two walk about 20 m (range 0.0–9.0, data available for 152 subjects). 

Fig. 1. The distribution of age at multiple sclerosis (MS) diagnosis.

Table 2 
History of disease-modifying therapy use and reasons for discontinuing last 
therapy. Results are shown separately for the entire study cohort and for subjects 
who had ever had a diagnosis of relapsing-remitting multiple sclerosis. RRMS, 
relapsing-remitting multiple sclerosis; DMT, disease-modifying therapy.

All subjects Subjects with RRMS
(n = 264) (n = 217)

n % n %

Any history of DMT use 62 23.5 61 28.1
Current DMT use 1 0.4 1 0.5
Number of DMTs used ​ ​ ​ ​

0 203 76.9 156 72.2
1 44 16.7 43 19.8
2 15 5.7 15 6.9
3 1 0.4 1 0.5
4 1 0.4 1 0.5

All DMTs used by subjects (n = 62) ​ (n = 61) ​
Interferon 55 88.7 55 90.2
Glatiramer acetate 18 29.0 18 29.5
Fingolimod 3 4.8 3 4.9
Dimethyl fumarate 2 3.2 2 3.3
Teriflunomide 2 3.2 2 3.3
Azathioprine 1 1.6 0 ​
Natalizumab 1 1.6 1 1.6

Reasons for discontinuing last DMT (n = 62) ​ (n = 61) ​
A change in disease course 31 50.0 31 50.8
Adverse events 10 16.1 10 16.4
Stable disease course 10 16.1 10 16.4
Inefficacy 3 4.8 2 3.3
Patient’s request 1 1.6 1 1.6
Unknown 7 11.3 7 11.5

Table 3 
Relapse outcomes after 65 years among subjects who had ever had a diagnosis of 
relapsing-remitting multiple sclerosis. RRMS, relapsing-remitting multiple 
sclerosis; CI, confidence interval. aExcluding first symptom. bOut of subjects who 
had reached the maximum age within each age group.

Subjects with RRMS
(n = 217)

n % 95 % CI

Subjects with at least one clinical relapsea after the 
age of 65 years

​ ​

During the entire follow-up 20/217 9.2 6.0–13.9
Between the ages of 65 and 70 years 14/142b 9.9b 5.9–16.0
Between the ages of 70 and 75 years 4/76b 5.3b 1.8–12.0
Between the ages of 75 and 80 years 1/20b 5.0b 0.0–25.4
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Among the 64 subjects with at least two disability assessments after the 
age of 65, 18 (28.1 %) had stable or improving EDSS scores, while 46 
(71.9 %) demonstrated disability worsening. EDSS distributions within 
the study cohort across different age groups are presented in Fig. 2.

Between the ages of 65 and 70 years – where EDSS data availability 
was highest (117 subjects, 99 of whom [84.6 %] had RRMS) – we found 
that initiating DMT within five years of RRMS diagnosis was associated 
with a lower median EDSS (median 4.5 [able to walk 300 m without 
aid], Q1–Q3 2.3–6.0, n = 22) compared to a more delayed initiation or 
no DMT use (median 6.0 [requires a walking aid to walk 100 m], Q1–Q3 
3.0–7.0, n = 76; Mann-Whitney U test, p = 0.020, Fig. 3). Initiating a 
DMT within five years of RRMS diagnosis was also associated with a 
lower risk for having EDSS 6.0–9.5 at age 65–70 years when compared 
to a later DMT initiation or no DMT at all (HR 0.35, 95 % CI 0.14–0.91, 
p = 0.031, binary logistic regression). The result was unchanged after 
adjusting for sex but not after adjusting for sex and disease duration 
(p = 0.081). However, neither sex nor disease duration were signifi
cantly associated with the risk of having EDSS 6.0–9.5 at age 65–70 
years in univariate analyses (p = 0.21 and p = 0.16, respectively). No 
statistically significant difference was observed between subjects with 
relapsing and progressive MS when comparing median EDSS scores 
recorded between the ages of 65 and 70 (p = 0.091).

4. Discussion

In this cohort of OAwMS, progressive forms of MS were common: 
47.3 % of subjects had SPMS and 17.0 % had PPMS. DMT use was un
common, with only one individual receiving treatment at the time of 
data acquisition. Nearly half of the cohort had been diagnosed during 
the pre-treatment era, which partly explains the low overall DMT 
exposure (28 %).

Consistent with current evidence, early DMT initiation was associ
ated with lower disability later in life [22,23]. Finnish guidelines 
recommend prompt DMT initiation in patients presenting with relapses 
or radiological disease activity, and suggest individualised discontinu
ation decisions for those aged 55–60 years or older [10]. In our cohort, 
DMT was discontinued at a mean age of 59 years, often due to transition 

from RRMS to SPMS. These decisions are usually physician-led, based on 
accumulating disability without relapses or new magnetic resonance 
imaging (MRI) lesions. While the advantages of early DMT use are well 
established, optimal management of older patients with stable disease 
remains uncertain [14,24]. Although, on average, pwMS may not 
benefit from DMT after age 53 [24], individual consideration of risks 
and potential gains, together with shared decision-making, needs to be 
utilised when managing older adults with active RRMS.

The median last available EDSS after age 65 was 6.5, indicating the 
need for bilateral walking aids to walk 20 m without resting. Previous 
studies have not specifically reported disability levels at this age. In an 
Austrian cohort of pwMS aged over 55 years, median EDSS ranged from 
4.5 to 6.0 depending on DMT use. However, those subjects were younger 
than ours [25].

Historical data suggest that one-third to one-half of patients experi
ence disability progression within 15 years of disease onset [26]. With a 
mean disease duration of 32 years, our cohort provided a valuable op
portunity to examine long-term disease prognosis. Among subjects with 
repeated assessments, 72 % showed disability worsening after age 65. 
This is consistent with a recent report, where 50 % of subjects aged 55 
years or older reached EDSS 6 (needs a walking aid to walk 100 m) after 
12.8 years and EDSS 7 (essentially restricted to a wheelchair) after 18 
years [25]. Our results suggest that disability worsening continues 
beyond age 65.

Onset symptom included, subjects with RRMS reported a median of 
three lifetime relapses, consistent with earlier retrospective studies [25, 
27]. We specifically examined relapses after age 65 – a phenomenon 
rarely explored in MS research – and found that 9.3 % experienced a 
clinical relapse, with the oldest case reported at age 77. This is notable 
given that relapse risk typically declines with age, and relapses are rare 
after the age of 60 years [12,28]. Subjects who relapsed after the age of 
65 discontinued DMT at a later age.

Study limitations include potential missing data, errors in data 
collection, infrequent clinical assessments, and survivorship bias, as 
deceased individuals were not included. The risk of misdiagnoses is 
likely small, since data of all subjects were reviewed prior to data 
extraction. The Finnish MS registry does not cover primary healthcare, 

Fig. 2. Expanded Disability Status Scale (EDSS) score distribution in different age groups.
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and MRI data were limited in this age group. Individuals with suspected 
disease progression, relapses or other neurological complaints are more 
likely to have frequent specialist consultations, potentially skewing data 
towards more severe cases. Subgroup analyses should be interpreted 
with caution due to small sample sizes. Additionally, unmeasured con
founders such as comorbidities, cognitive impairment and poly
pharmacy may have influenced outcomes.

5. Conclusion

In conclusion, most OAwMS in our cohort had a progressive disease 
course and marked disability. Functional performance was notably 
compromised, with most individuals requiring walking aids. As clinical 
relapses appear to be rare in this age group, treatment strategies should 
prioritise a multidisciplinary approach, focusing on rehabilitation and 
symptomatic treatment. Close collaboration between geriatricians, 
neurologists and primary care physicians is likely to be beneficial in 
optimising care for these patients.

CRediT authorship contribution statement

Iiro Korhonen: Writing – review & editing, Writing – original draft, 
Investigation, Formal analysis. Ilkka Rauma: Writing – review & edit
ing, Writing – original draft, Visualization, Supervision, Project 
administration, Methodology, Investigation, Formal analysis, Concep
tualization. Kimi Ahtinen: Writing – review & editing, Investigation, 
Formal analysis. Hanna Kuusisto: Writing – review & editing, Super
vision, Resources, Project administration, Methodology, Funding 
acquisition, Conceptualization.

Declaration of Generative AI and AI-assisted technologies in the 
writing process

During the preparation of this work, no AI and AI-assisted technol
ogies were used beyond tools for checking grammar, spelling and 
references.

Funding

This study was partly supported by the State funding for university- 
level health research, Tampere University Hospital, Wellbeing Services 
County of Pirkanmaa (9AC042).

Conflict of Interest

IK and KA have nothing to disclose. IR has received a research grant 
from the Pirkanmaa Regional Fund of The Finnish Cultural Foundation 
(outside the current work); a consultancy fee from Merck (outside the 
current work); support for participating in scientific meetings from 
Merck, Novartis, Sanofi and Teva; and honoraria for lectures, advisory 
boards or for serving as an investigator in clinical trials from Merck, 
Novartis, Sanofi, Takeda, and Suomen MS-hoitajat ry (Finnish MS 
nurses’ association). HK has received personal compensation for 
consulting, serving on a scientific advisory board, speaking, or partici
pating in clinical trials from Merck, Sanofi, Novartis, Roche, Celgene, 
Jansen, Cilag, Biogen, Sandoz, Argenx and Alexion. Research funding 
from Academy of Finland Strategic Research Council (31213358415) 
and the State funding for university-level health research, Tampere 
University Hospital, Finland (9AC042).

Availability of Data

Raw data cannot be shared openly due to data protection regulations.

References

[1] M.P. McGinley, C.H. Goldschmidt, A.D. Rae-Grant, Diagnosis and treatment of 
multiple sclerosis: a review, JAMA 325 (2021) 765, https://doi.org/10.1001/ 
jama.2020.26858.
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CSF: cerebrospinal fluid
DMT: disease-modifying therapy
EDSS: Expanded Disability Status Scale
MRI: magnetic resonance imaging
MS: multiple sclerosis
OAwMS: older adult with multiple sclerosis
PPMS: primary progressive multiple sclerosis
pwMS: people with multiple sclerosis
Q: quartile
RRMS: relapsing-remitting multiple sclerosis
SD: standard deviation
SPMS: secondary progressive multiple sclerosis
TUH: Tampere University Hospital
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