GERIATRIA 2024;18: 135-141

ARTYKUL ORYGINALNY / ORIGINAL PAPER
Otrzymano/Submitted: 20.06.2024 « Zaakceptowano/Accepted: 02.07.2024

© Akademia Medycyny

Advancements in the diagnosis and treatment of multiple
sclerosis in adults over two decades — a literature review

Zuzanna Zuberek, Cezary Nowak, Jakub Husejko' "', Kornelia Kedziora-Kornatowska
Department of Geriatrics, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Toruh

Abstract

Introduction. Multiple sclerosis is an autoimmune disease of the central nervous system, leading to irreversible
disability through inflammatory demyelinating changes due to oxidative stress. Symptoms such as spasticity, muscle
weakness, and cognitive impairment typically appear between the ages of 20 and 40, more frequently in women. MS
treatment includes corticosteroid therapy for relapses and plasmapheresis in severe cases, as well as disease-modifying
therapies and symptomatic treatments. Significant advances in the understanding, diagnosis, and treatment of multiple
sclerosis have been made over the past two decades. Purpose of the work. The aim of this article is to discuss the latest
advancements in the diagnosis and treatment of multiple sclerosis, highlighting the benefits of precise diagnostic criteria
and modern therapies in improving patients’ quality of life. Materials and methods. This review article was written
based on databases: PubMed, Google Scholar, ViaMedica, Embase, and Medline. Research studies and meta-analyses
from 2020-2024 were used, applying keywords: multiple sclerosis, treatment, disability, quality of life. Results. The
2017 McDonald criteria, which utilize magnetic resonance imaging and immunoglobulin G analysis in cerebrospinal
fluid, enable faster diagnosis, reducing the risk of disability. Pharmacological treatment includes disease-modifying
drugs such as interferon-p-1a, teriftunomide, and dimethyl fumarate, which reduce relapse rates and slow disease
progression. Non-pharmacological interventions, including physical rehabilitation and proper diet, also significantly
impact the course of the disease and patients’ quality of life. These therapies allow for prolonged independence and delay
the onset of disability, which translates to an increased average lifespan for patients. Discussion. Precise diagnostic
criteria allow for early disease detection and quicker therapy initiation, preventing axonal demyelination, although
treatments can have side effects, such as flu-like symptoms with interferon- or the risk of leukoencephalopathy with
natalizumab. Conclusions. Accurate diagnostic criteria enable early detection of multiple sclerosis and timely therapy
initiation, potentially extending the time to mobility limitations by 20 years and enhancing patients’ quality of life.
Geriatria 2024;18:135-141. doi: 10.53139/G.20241814

Keywords: multiple sclerosis, treatment, disability, quality of life

Introduction

Multiple sclerosis is a multifocal, autoimmune
disease of the central nervous system that is characte-
rized by inflammatory demyelinating lesions affecting
white and gray matter. The constant accumulation of
damage over time leads to irreversible disability that
characterizes advanced stages of the disease [1,2]. In
experimental models, oxidative stress leads to mito-
chondrial dysfunction, causing cell membrane damage
and ultimately neuronal cell death [3]. Symptoms usu-
ally appear between the ages of 20 and 40, with a clear
female predominance [4]. Epidemiological estimates
indicate that the global population of people affected by
multiple sclerosis is approximately 2.8 million (35.9 per

100,000 people) [4]. In the years 2013-2020, an increase
in the incidence of multiple sclerosis was observed in all
regions of the world (figure 1) [5].

The main complaints of patients include: spasticity,
muscle weakness, limb paresis, pain, ataxia, mental
disorders, urination disorders and cognitive impair-
ment. Exacerbation of the disease occurs in the form of
relapses, which indicate the appearance or worsening of
neurological symptoms. The disease flare lasts for at least
24 hours, without concomitant fever or infection [6-8].

There are four main forms of multiple sclerosis
[9,10].

Relapsing-remitting form of multiple sclerosis. It
affects approximately 85-90% of patients. It is characteri-
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Figure 1.

zed by the occurrence of deterioration and improvement,
i.e. relapses and remissions, and a state of neurological
stability during remission. In this form, variable disease
activity occurs [7].

Secondary progressive multiple sclerosis. It is a
consequence of the relapsing-remitting form and affects
approximately 65% of patients. The main feature is the
constant increase in disability [8].

Primary progressive multiple sclerosis. It affects
approximately 10% of patients. No remission is observed.
From the beginning of the disease, there is a systematic
deterioration of the patient’s neurological condition [11].

Aggressive form of multiple sclerosis. It occurs in
previously untreated patients who have two or more
disabling relapses and one or more MRI changes within
12 months [new 1-6].

The treatment of multiple sclerosis is divided into
three main categories: relapse treatment, disease-modi-
fying therapies, and symptomatic treatment [12]. In the
context of the treatment of acute attacks, glucocorticoids,
methylprednisolone and prednisone, are used due to
their ability to shorten the duration of relapse [13,14]. If
the patient’s condition does not improve after treatment
with glucocorticosteroids and if the relapses are more
severe, plasmapheresis is used, usually five cycles [6,15].
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Incidence of multiple sclerosis per 100,000 inhabitants by world regions in 2013 and 2020 [5]

In order to improve the patient’s quality of life, disease-
-modifying therapies are used, which aim to achieve a
state in which disease recurrences do not occur, the pro-
gression of disability is inhibited, and new pathological
changes or atrophy are not visible in images obtained
using magnetic resonance imaging [12,16].

Materials and methods

This review article was constructed based on the fol-
lowing databases: Pubmed, Google Scholar, ViaMedica,
Embase and Medline. In the process of creating the
work, research and meta-analyses conducted in 2020-
2024 were used, using the following keywords: multiple
sclerosis, treatment, disability, quality of life.

Results
Diagnostics

The current parameters used to diagnose multiple
sclerosis are the McDonald criteria, which were for-
mulated in 2001 and updated in 2017. They are mainly
based on the analysis of images obtained using magnetic
resonance imaging, the occurrence of disease episodes
and the detection of immunoglobulin G (IgG) in the
cerebrospinal fluid [17,18]. Before these criteria were
accepted, diagnosis was based on the 1983 Poser crite-
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ria, which required clinical symptoms and analysis of
cerebrospinal fluid [19]. In a 2021 study by Tintore et al.
on a group of 1,174 patients, it was found that patients
diagnosed according to the 2017 McDonald criteria
received a faster final diagnosis of multiple sclerosis
compared to the Poser criteria. Additionally, patients
diagnosed according to the 2017 McDonald criteria had
a lower risk of becoming disabled [20].

When the diagnosis of multiple sclerosis is made to
a patient who is over 50 years of age, late-onset multiple
sclerosis (LOMS) is diagnosed [21,22]. LOMS is diagno-
sed in 5-10% of all patients diagnosed with multiple
sclerosis [21]. In the context of an aging society, the
incidence of LOMS is likely to increase [23]. Age may
influence the prognosis in multiple sclerosis. Disability
usually increases with age, regardless of the duration of
the disease [24].

The EDSS scale (Expanded Disability Status Scale)
isa tool used to assess the degree of disability in patients
suffering from multiple sclerosis, with degrees ranging
from 0 to 10 (table I) [25]. The EDSS scale is assessed on
the basis of eight functional systems (FS): cerebellum,
brain stem, sensation, pyramidal system, bladder and
large intestine functions, mental changes, ocular func-
tions and others [25]. The degree of disability is assessed
on the basis of this scale [25].

Pharmacological treatment
Interferon-B-1a, which was approved for use in 1993,
is the first drug modifying the course and prognosis of

multiple sclerosis [26]. In a study conducted in 2010 by
Mazdech et al,, the effect of interferon -la (Avonex)
on the progression of multiple sclerosis was analyzed.
This study was conducted on a group of 30 patients and
lasted 2 years. The initial EDSS result was 4.3 + 1.61, and
after the examination it was 3.01 + 2.05, which resulted
in a 29.76% decrease in EDSS [27]. However, in a study
conducted in 2022 by Vermersch et al., which lasted
96 weeks and included a group of 156 patients, it was
found that in the case of multiple sclerosis in children,
dimethyl fumarate is more effective than Interferon
B-1a. For dimethyl fumarate, the relapse-free rate was
66.2%, compared to 52.3% for interferon (-la [28]. A
2024 study by Nakamura et al. for 2 years showed that
the use of natalizumab in people with multiple sclerosis
contributes to the alleviation of gray matter atrophy.
Compared to the placebo group, a 64.3% reduction in
the mean percentage of gray matter volume loss was
observed in the 2nd year of treatment [29]. Due to their
favorable and known safety profile and long-term effec-
tiveness, interferon-B-1a and teriflunomide are used as
first-line treatment for multiple sclerosis [30]. However,
natalizumab and fingolimod have been recognized as
second-line drugs. They reduce the frequency of relapses
by over 50% while increasing the risk of side effects.
When deciding to start using a new drug, the potential
benefits of its administration for the patient and the pos-
sible risk of side effects should be assessed. [6].

Non-pharmacological treatment

TableI.  EDSS scale [25]
0 Normal neurological examination. All grades 0 in FS (Functional System)
1 No disability, minimal symptoms in one FS
2 Minimum disability in one FS
3 Moderate disability in one FS or mild disability in three or four FS
4 Ambulates completely unaided and is self-sufficient for more than 12 hours per day despite

severe disability including one grade of FS 4 or a combination of minor grades exceeding the
limits of the previous grades. Can walk about 500 meters without assistance or rest

limits of the previous grades

5 Can walk about 200 meters without help or rest. The disability is severe enough to prevent
full daily activities involving one FS 5 grade or a combination of minor grades exceeding the

6 Intermittent or unilateral permanent assistance (cane, crutch or brace) required to walk 100
meters with or without rest
7 He is unable to walk more than 5 meters even with assistance. He moves mainly in a
wheelchair — over 12 hours a day
8 He only uses a wheelchair, but spends most of the day outside it. He can use his upper limbs
9 Helpless patient lying in bed. He can communicate and eat
10 Death from multiple sclerosis
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Current research provides evidence that diet and
rehabilitation may influence the occurrence, course and
quality of life of patients with multiple sclerosis [31,32].
In a 2020 study by Drehmer et al. it was found that
patients with multiple sclerosis often follow a low-car-
bohydrate and high-lipid diet, which is associated with
abdominal obesity and a higher BMI. This condition
leads to a pro-inflammatory state, increasing the levels
of IL-6, TNF-alpha and leptin, i.e. factors associated
with the pathogenesis of multiple sclerosis [33]. Physical
rehabilitation in multiple sclerosis should be started as
soon as possible after the disease is diagnosed or even if
its occurrence is suspected. Early involvement in motor
rehabilitation may influence the course of the disease
in the central nervous system and the development of
motor patterns in the future. The physical activity of a
patient with MS should be adapted to his or her health
condition, taking into account the shorter duration
of specific tasks compared to a healthy person [6,34].
Regular physical activity can help maintain fitness
and improve patients’ quality of life. A meta-analysis
by Gooch et al. in 2021 showed that strength training
is associated with improved muscle strength and plays
a clear role in people with muscle weakness as well as
overall fitness [32].

Impact on quality of life

Currently used therapies have a significant impact
on the quality of life of patients [35]. Disease-modifying
drugs may contribute to prolonging the period until the
first clinical event occurs [36]. A reduction in demyeli-
nating processes is observed, which leads to inhibition
of the progression of disability [37]. The patient is able
to maintain independence. Thanks to the availability
of over 25 disease-modifying therapies, the time to
the onset of mobility limitations can be delayed by up
to 20 years, and the average life expectancy of patients
is constantly increasing [38]. Current evidence for the
effectiveness of physical activity and strength training
focuses on patients with multiple sclerosis who are able
towalk [32]. As patients are able to maintain the ability to
walk longer, the effectiveness of rehabilitation increases
and the number of exercise restrictions decreases [39-41].

Discussion

Current treatments for multiple sclerosis have
higher patient success rates than treatments used two
decades ago [42]. The increase in the effectiveness of
therapy results from more precise diagnostic criteria
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that allow for early detection of multiple sclerosis, which
allows for faster implementation of treatment, which
in turn prevents excessive demyelination of axons [43,
44,45]. Elderly patients suffering from MS experience
fewer relapses and have a longer life expectancy, which
positively affects their quality oflife [46]. Unfortunately,
multiple sclerosis is associated with an increased risk of
developing depression, which in MS patients leads to a
reduced quality of life and an increased risk of suicide
[47,48).

Despite their benefits, disease-modifying therapies
for multiple sclerosis may cause side effects. For
example, interferon-B may cause flu-like symptoms, and
natalizumab is associated with the risk of developing
progressive multifocal leukoencephalopathy [12,49].
Other drugs, such as fingolimod or glatiramer acetate,
may increase the risk of exacerbations of liver disease
[50]. The final choice of therapy should therefore take
into account the potential benefits and risks for the
patient, especially in the context of comorbidities and
the patient’s general health condition [46,49]. Currently,
thanks to the wide availability of drugs that modify the
course of MS, it is possible to adapt the treatment to
the individual needs of the patient so that the therapy
is as effective as possible and has minimal side effects
[49,51,52]. Additionally, access to subcutaneous and
oral therapies facilitates patients’ daily functioning [53].

Conclusions

Thanks to clinical trials and pathogenesis analysis,
it was possible to formulate the most precise diagno-
stic criteria for multiple sclerosis. This allows for early
detection of the disease and implementation of appro-
priate therapy aimed at delaying the neurodegeneration
process as much as possible. Current research indicates
that the time until mobility limitations occur can be
extended by 20 years, which increases the rehabilitation
possibilities of patients by eliminating restrictions in
exercise programs. This has a direct impact on impro-
ving the quality oflife of patients, especially in older age,
where the progression of the disease is more advanced.
Nevertheless, further prospective clinical trials are
necessary to monitor changes in patients’ quality of life
and the degree of disease progression over several years.
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