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Abstract: More than 700,000 people suffer from multiple sclerosis (MS) in
Europe. This implies that more than 1 million people are affected by this disease
through their role as caregivers and family members. Given its relevant impact,
MS deserves consideration by epidemiologists, clinicians, psychologists, social
scientists and other scholars. Such interdisciplinarity is stressed in the present
contribution, which focuses on various aspects of socioeconomic burden.
Starting from considerations about the epidemiology of the disease in Europe,
as outlined by the MS Barometer, a comparative survey based on data collected
by the national MS societies and launched in 2008, a brief literature review for
each European country mentioned in the report was carried out with the follow-
ing key terms: “multiple sclerosis,” “cost of illness,” and “health-related quality
of life (HRQoL).” The consideration of the level of assistance provided, the access
to rehabilitation centers, and the availability of pharmacological treatments,
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m Drugs, Costs and Quality of Life for MS Patients in Europe

especially innovative therapies, reveal how there are still huge differences across
Europe. Literature contributions are mostly oriented toward HRQoL studies and
the impact of new pharmacological treatments. There are less studies focusing
on compliance: this may be the consequence of a higher awareness of the dis-
ease among the patients and a strengthened cooperation with the physicians.
Some suggestions about foreseeable and desirable lines of research conclude
the contribution.

Key words: Cost of illness; European countries; Health-related quality of life;
Multiple sclerosis; Pharmacological treatments

| Introduction

More than 700,000 people suffer from multiple sclerosis (MS) in Europe; this
implies that more than 1 million people are affected by this condition through
their role as caregivers and family members (1). MS is one of the most common
causes of neurological disability in young and middle-aged adults (2). It is charac-
terized by various symptoms that can be associated with motor deficits (fatigue,
paralysis, and coordination disturbances), sensory problems, speech and vision
(blurred or double vision) impairments, and sphincter and bladder malfunctions (3).
While MS can be diagnosed at any time in life, it frequently occurs between the
ages of 20 and 40; women are more susceptible than men, with a ratio of 3:2. The
natural history of MS is highly variable. Initially, about 85% of patients present
with relapsing remitting multiple sclerosis (RRMS), which is characterized by
unpredictable, self-limited episodes of the central nervous system, and may last
from several days to weeks. For the remaining 15% of patients, MS begins as
primary progressive (PP) with the gradual worsening of neurological symptoms.
Two-thirds of RRMS patients may develop a secondary progressive course (SPMS,
secondary progressive multiple sclerosis), which is characterized by neurological
deterioration over time (4). Although the disease may manifest and evolve in dif-
ferent ways, it definitely changes people’s lives. Due to the consequences of MS,
which go beyond the physical symptoms, patients have to limit their daily activi-
ties and social relationships, and their self-esteem might be reduced (5). Recent
studies recognize how the number of people living with MS around the world is
growing: it has increased at least by 10% in the last few years, and in 2013 it
reached 2.3 million (6). This is likely to be attributed mainly to diagnostic criteria
such as the McDonald criteria, which permit to formulate a diagnosis more often
than other criteria such as the Poser’ criteria (7). There has been progress in brain
imaging too: this leads to a faster diagnosis by employing a special type of scanning
which is able to reveal lesions in the brain’s white matter (8). The role and impor-
tance of information regarding MS as well as other chronic diseases have been
stressed in many studies (9). Such information systems enable the identification,
collection, and processing of data in order to obtain useful indications. Exchanging
data among physicians and health care centers helps to organize better assistance.
Hence, an accurate and efficient information system can reduce the expenses and
uncertainties associated with the disease and favor an increase in health-related
quality of life (HRQoL).
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[ Ms in Europe

Currently, information regarding MS in Europe is widespread, thanks to many
sources. The MS Barometer is a comparative survey based on data collected by
the national MS societies (10). First launched in 2008, the MS Barometer raises
awareness about the geographical differences in MS management across Europe.
It is a questionnaire with points scored based on the responses: the higher the
score, the better the disease management, the level of support, and the HRQoL
of people with MS in each country. The questionnaire has been updated in three
subsequent editions of the MS Barometer in 2009, 2011, and 2013. It is struc-
tured around the priority policy areas defined in the European Multiple Sclerosis
Platform’s (EMSP) Code of Good Practice, related to access to health care (where
health care has to be meant as a comprehensive notion, which includes treat-
ments, new medications accessing the market, therapies, and health workforce
involved in MS care); research and data collection system (given that the quality
of the information provided is likely to impact expenses determined by the dis-
ease); participation in society of people with MS (that aims at strengthening
financial support, education for young people affected by MS, and possibility of
employment); and empowerment (that should be meant as an objective both for
people with MS and for organizations). Twenty-eight countries participated in
the MS Barometer 2015, representing more than 500,000 patients. Hence, the
MS Barometer 2015 sketched an up-to-date picture of prevalence, incidence,
and access to treatment in Europe.

Instead, the EMSP, founded in 1989, group about 40 national MS member
societies from 35 European countries and aims at collecting data and evidence on
MS with the purpose of being a guide to improve patients’ and their families’
HRQoL.

Table 1 reports on data about MS prevalence across European countries, col-
lected through the national MS societies joining the EMSP. Further evidence is
presented in Table 2, which contains data collected by the EMSP (11), retrieved
through the Atlas of MS (www.atlasofms.org), the report Under Pressure, Living
with MS in Europe, released by the EMSP (www.underpressureproject.eu) and
some recent studies (1, 12). Data are representative of the year 2013 and relate to
prevalence and access to disease-modifying drugs (DMDs) and symptomatic treat-
ments, which will be discussed in more detail in the next section. Other informa-
tion concerns epidemiological data on the course of MS (age of diagnosis, RR
form); the impact on working (percentage of reduction in the number of working
hours and the percentage of people with MS employed part time and full time);
information related to the social impact of the disease such as the awareness of the
disease, limitations at work, and the possibility to access rehabilitation centers.
This information sheds light on the level of assistance, especially provided to
patients experiencing a relapse and the possibility to recover from it. Little infor-
mation was available for countries such as Cyprus, Latvia, and Slovakia. Overall,
there are important consequences for individuals’ working activity: on average,
half of the people with MS leave their jobs 3 years after the diagnosis (13).

Costs, employment, and quality of life are affected by increasing disease
severity in people with MS (14, 15). While, in the early stages of the disease,
costs are predominantly driven by pharmacological treatments, when the
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TABLE 1 MS in European Countries (in ascending order of
prevalence)
Country Prevalence per 100,000
Slovakia NA
Romania 30
Bulgaria 39
Portugal 56
Croatia 59
Greece 70
Lithuania 78
Estonia 82
The Netherlands 88
Latvia 90
France 95
Belgium 100
Spain 102
Finland 105
Switzerland 110
Italy 113
Poland 120
Slovenia 120
Austria 140
Ireland 140
Germany 149
Czech Republic 160
Norway 160
United Kingdom 164
Cyprus 175
Hungary 176
Sweden 189
Denmark 227

Source: European Multiple Sclerosis Platform, 2015.
NA = not available.
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disease becomes severe, the overall costs increase, and indirect costs (due to
the loss of productivity for patients and their caregivers) become more signifi-
cant. It has been estimated that the average cost per year of all resources relat-
ing to MS was €22,800 for those patients with mild disease severity, €37,100
for those with moderate disease severity, and €57,500 for those patients with
severe disease (14). The same study outlined how, among people of working
age, 18% of patients with mild disease were unemployed; this percentage is
about 92% when people with severe disease are considered. Disability is the
main driver of reduced productivity and HRQoL; the symptoms due to the
disease that impact productivity are fatigue (experienced on average by 95%
of patients considered for the study) and cognitive difficulties (experienced by
71% of patients). Data about employment, according to the information pro-
vided by EMSP, were not available for Cyprus, Greece, Portugal, Spain,
Sweden, Switzerland, and eastern European countries (Estonia, Latvia, Poland,
Romania, and Slovakia). With the exception of Belgium and Slovenia, where
more than 50% of the people with MS are employed full time, this percentage,
overall, is not very high (in Denmark and the United Kingdom, people with
MS working full time are, respectively, 8 and 5%). However, data are frag-
mented and apparently contrasting; for example, Austria, Bulgaria, Croatia,
and Hungary present a percentage of people employed part time that is lower
compared with people employed full time. Incentives to recruit disabled peo-
ple are present in the majority of countries, with some exceptions such as
Bulgaria, Estonia, Lithuania, Portugal, Switzerland, and the United Kingdom.
Such incentives are often coupled with the awareness in programs on MS for
the workplace and information directed to employers, coordinated by public
or private institutions (according to the evidence reported, this occurs in
Austria, Belgium, Croatia, Denmark, Finland, Germany, Italy, the Netherlands,
Romania, and Slovenia).

Poland and Hungary have the lowest access to DMDs treatment. In Belgium,
Croatia, Czech Republic, Denmark, Germany, the Netherlands, Norway, and
Slovakia, 100% of MS patients have access to rehabilitation centers.

The evidence that emerges from the table, which summarizes the information
retrieved from several sources, stresses which issues should be investigated in
more detail. First of all, information on the labor market and the social conse-
quences for MS patients should be enriched. Loss of productivity due to illness,
which, according to data, is 79% (average data), leads to an increase in indirect
costs and higher social costs, and this has to be investigated. There are not many
studies that have been concerned with this aspect, neither are there detailed anal-
yses on the costs of the disease, including indirect costs and productivity losses
(16). Finally, affordability is a key barrier to access MS products. In some coun-
tries, patients cannot afford the cost of treatment and the expenses related to the
disease. Hence, the organization of an efficient assistance model is crucial.

| Treatments for MS

There is no definitive cure for MS as yet, but access to pharmacological preventive
and symptomatic treatments may help patients in managing the disease (17, 18).
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An early recognition of the inflammatory process allows patients to begin treatment
with a DMD even before the technical diagnosis of definite MS; in this way, the
degenerative progression of MS can be delayed (16). It has been shown how
patients, who had started the treatment at a later stage, had a greater risk of reach-
ing score 4 on the Expanded Disability Status Scale (EDSS). Although this is a
moderate disability score (while EDSS scores higher than 4.5 are regarded as more
severe, impairing individuals’ daily activities), according to clinical evidence, this
may increase by 7.4% for every year of delay in treatment start after MS onset (19).
Moreover, the early pharmacological treatment is associated with fewer hospitaliza-
tions, a reduction of relapses, and a gain of QALYs than delayed treatment (20, 21).

The choices about the most suitable pharmacological treatment and its timing
may rely on the patient’s and physician’s joint decision (2, 22). However, the treat-
ment selected and the type of assistance provided to MS patients depend mostly
on the characteristics of the health system in each country. Although many studies
have found that a consistent part of costs caused by MS is related to productivity
losses (sick leave and early retirement due to MS), nonmedical costs (devices and
investments to adapt living conditions) and informal care by family and friends
(23), it has been estimated that, on average, more than 50% of the costs associated
with the disease come from direct medical costs, which are often due to innova-
tive therapies. The relevance of drug treatment and the weight attributed to phar-
maceutical costs have to be considered from the third payers and societal
perspectives. New treatments have been made available in recent years. Innovative
drugs are still under development or waiting for approval within a centralized
procedure by the European Medicines Agency or through a decentralized proce-
dure, at the national-level reference.

About the type of therapies for MS currently available, disease-modifying
therapies (DMTs) include injectable medications (interferon beta 1-a and 1-b,
glatiramer acetate, and peginterferon beta 1a), oral medications (fingolimod, teri-
flunomide, and dimethyl fumarate), and infused medications (natalizumab and
alemtuzumab). In addition, there are other treatments with immunosuppressants
that can be effective for MS (mitoxantrone, azathioprine, cyclophosphamide,
methotrexate, etc.). Other drugs (e.g., corticosteroids or nabiximols) are employed
in case of relapse or to alleviate some symptoms of MS. All these agents act by
modulating and/or suppressing the immune system at various levels with different
mechanisms of action. The efficacy, tolerability, and safety profile vary signifi-
cantly across treatments, ranging from combinations of modest effect and a good
level of safety to those that are highly effective but at increased risk of serious or
even fatal adverse events.

First-line treatments are intended as a moderate-efficacy, high-safety drug and
include interferon beta 1a and 1b, glatiramer acetate, peginterferon beta 1la, teri-
flunomide, and dimethyl fumarate. Differences exist in terms of efficacy and toler-
ability among first-line drugs, although direct comparison data are limited (22).
Second-line treatments are used in case of unsatisfactory response to first-line
drugs: they are not only more effective but also come with more safety risk, and
include, among others, natalizumab, alemtuzumab, and mitoxantrone. Fingolimod
is approved as a second-line treatment in the European Union and as a first-line
treatment in the United States, Canada, and other countries (22). Azathioprine
and cyclophosphamide, which are not registered as treatment for MS, are used as
first-line and second-line medications, respectively.
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There have been many studies on access to MS treatments in Europe. A well-
known study (24) looked at the available evidence on prevalence, the costs to
society, and difference in access across European countries, and discusses the
determinants of patients’ access itself. The authors found that there was a wide
variation across European member states: according to 2008 data, in Western
Europe around 44% of patients had access to pharmacological treatment, whereas
in Central and Eastern Europe, this percentage was between 6 and 42%. Such
large variations in the number of patients with access to innovative drugs could be
explained by economic differences among European economies that lead to a
diverse range of pharmacological treatments guaranteed to patients by each
national health system. However, the authors of the study found that price levels
did not reflect the affordability levels in different markets. Indeed, they also iden-
tified differences in medical practice, the ease of access to care, and the availability
of care.

The access to innovative treatments across European countries may depend
on health policy issues too: some countries may focus on a particular MS
patient sub-population and develop specific treatment guidelines. Hence,
depending on where a patient lives, he or she will be, or will not be, entitled to
such medication. For example, in Sweden, for the use of immunomodulatory
therapy, approximately 75% of patients with RRMS meet the criteria for DMDs
therapy. Moreover, Sweden presents a high number of SPMS patients: in this
light, a study aimed at comparing first-line and second-line treatments, such as
natalizumab and fingolimod, outlined how Scandinavian countries provide
better access to innovative second-line treatments, followed by France, Austria,
and Belgium. Overall, the access to pharmacological treatment has increased in
the past years. The percentage of people treated with DMDs across European
countries is shown in Figure 1. Among these patients, the percentage of those
who are accessing the most innovative treatments is estimated at around 20%
for MS patients in Europe. Instead, in eastern European countries, lower shares
can be observed: in 2008, in Poland and Romania, around 3-4% of the patients
with MS had access to innovative therapies.

Medical and Socioeconomic Literature Related to MS:
Evidence from the Literature in the Countries Joining the
MS Barometer

The studies investigating the prevalence of MS across Europe include country-
specific studies, cross-country comparisons, and compendia of prevalence statis-
tics. Wilsdon et al. (25) cite, among the international comparisons, Kingwell et al.
(26), who carried out a systematic review of incidence and prevalence of MS in
Europe between 1985 and 2011. The authors concluded that prevalence and inci-
dence estimates tended to be higher in the more recent studies, especially in the
Nordic countries; they also stated that, despite the extent of the literature on the
epidemiology of MS in Europe, inter-study comparisons are hindered by the lack
of standardization. With the general aim of establishing a Europe-wide platform
for systematic analysis and comparison of longitudinally collected MS data in



Drugs, Costs and Quality of Life for MS Patients in Europe

Bulgaria
Poland
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Croatia
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Estonia
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80

% of patients

Figure 1 Percentage of MS patients who have access to DMDs in Europe.

Source: CRA Analysis, 2014.

Europe, the European Register for Multiple Sclerosis (EUReMS) project was
started in 2010 by an international consortium, involving both scientists and
patient organizations (27). Detailed information about the number and content of
national MS registries in Europe is needed to facilitate the integration of existing
data, as well as to carry out comprehensive analyses and comparison across
European populations.

In a systematic review of MS registries and databases in Europe, a detailed
search identified 17 national MS registries, adding to this list three other regis-
tries after contacting European MS societies (28). The registries differ with
regard to objectives, structure, data, and the number and type of patients
included. In spite of their heterogeneity, all registries had the following common
objectives: MS epidemiological and pharmacological surveillance; efficacy,
safety, and cost-effectiveness of pharmacological treatments in the long run; pro-
vision and quality of health care services; HRQoL and other socioeconomic
aspects, such as the burden of disease, both from the patients’ perspectives and
that of the neurological centers. According to the study findings, registries were
available for Austria, Bosnia and Herzegovina, Croatia, Czech Republic,
Denmark, France, Germany, Greece, Iceland, Italy, Malta, the Netherlands,
Norway, Slovenia, Spain (Catalonia), Sweden, and the United Kingdom.Further
information was collected through the national MS societies of Russia, Serbia,
and Switzerland.
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A literature search for each European country included in the MS Barometer
was then carried out in PubMed (period 2012-2017; last accessed, May 20,
2017) using the terms ‘multiple sclerosis + country’, then ‘multiple sclerosis +
country + cost of illness’ and, finally, ‘multiple sclerosis + country + health
related quality of life’. Although they are not fully comprehensive, the results
gave a picture of the aspects that have received more attention in the 28
European countries considered. Overall, it was noted that MS is often treated
in the literature together with other chronic conditions (especially in the stud-
ies focusing on HRQoL and carried out at the European level). In some coun-
tries, many studies have been carried out within international research projects
aimed at assessing the cost-effectiveness and cost—utility ratio for pharmaco-
logical treatments, or directed at developing common guidelines and assistance
protocols.

The review could be improved by mentioning other aspects in the epidemi-
ology and management of the disease, focusing on cost of illness (COI) and
looking at indirect costs that are related to MS patients’ reduced productivity
and HRQoL. The countries observed through the Barometer, in alphabetical
order, are: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, the Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland, and the United Kingdom.

In Austria, treatment registries, especially for pharmacological “second-line”
treatments, such as Fingolimod and Natalizumab, have been instituted. A general
search on epidemiology of MS found 314 studies, of which the most recent are
focused on the impact of emerging drugs such as ocrelizumab (29). Other eco-
nomic evaluation analyses concern socioeconomic aspects of some treatments
(30). Studies related to QoL have considered some specific rehabilitation pro-
grams aimed at improvements in the specific domains of attention and mental
fatigue (31).

In Belgium, most of the studies retrieved were clinical and were carried out
within European research projects. There is a national registry for MS, the Beltrims,
started in 2012. Organizational issues have been discussed in studies assessing the
costs and potential financial benefits of integrated care models for patients with
chronic diseases (32). The total burden of the disease relates to the clinical,
humanistic, and economic dimension. Crucial information is still missing about
MS pathophysiology and other clinical issues. This is a hindrance in reaching the
objective of an equal access to care and treatment for MS.

Bulgaria does not have a tradition of studies on MS. Only in 2017, the Bulgarian
MS Society announced the realization of a registry of patients (http://www.emsp.
org/news-messages/ms-registry-and-national-representation/).  The literature
search found only 16 studies, of which the last epidemiology study was in 1997
(33), and reported a considerably lower prevalence of MS in Bulgaria comparing
with the neighboring countries.

Cyprus neither has any information on epidemiology of MS nor any record
based on scientific evidence. The official data of prevalence and/or incidence
refers to the information reported by the Atlas of MS 2013; the studies that have
been identified through the research were mainly related to the clinical impact of
MS or they were meta-analyses (34, 35).
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In Croatia, the studies carried out in the last 5 years focused mainly on
pharmacological treatments and diagnostic tools such as magnetic resonance
(36). Croatia has a national registry for MS, started in 2007.

The Czech ReMusSS started in 2013. The output of the ReMusS is published regu-
larly  (http://www.multiplesclerosis.cz/docs/160929_remus_aj_zaverecna-zprava
_2016_06_souhrnna.pdf). One COI study used Czech data and extrapolated to
Polish patients to estimate costs of MS (37). The mean annual costs from societal
and payers’ perspective were calculated for patients according to EDSS. Indirect
costs (production loss due to early retirement, sick leave, and informal care) cover
up to 70% of total costs.

In Denmark, all cases of MS have been registered since 1948. In 1996, the
Danish MS Treatment Registry was established. Most of the studies adopted a
multidisciplinary perspective of MS, with focus on the organization of a multidis-
ciplinary care team and the possibility to support the patient, so that the latter is
empowered to manage his or her disease and to implement a physically active
lifestyle. Furthermore, some studies have emphasized how dedicated programs
for patients and health care professionals, including nonmedical treatment strate-
gies, should be developed at the European level (38).

In Estonia, statistical and updated data about MS is not yet available (see
http://www.smk.ee/tooandjatele/statistika/). One clinical study, carried out at
West-Tallinn Central Hospital, was retrieved (39).

In Finland, the focus has recently been on the new therapies (40), the estima-
tion of patients’ costs and HRQoL, and cognitive deficits. Although the incidence
and prevalence of MS in Finland are high and the structure of the Finnish health
care is ideal for taking care of MS, Finland was the only Scandinavian country
without a national MS register until 2011. The Finnish Neurological Association
assigned a steering board to develop an MS national registry. By 2016, five uni-
versity hospitals and six central hospitals have joined the register. The burden of
illness and HRQoL have constituted the topic of some recent analyses (41, 42).

In France, the MS registry is sponsored by the Hospices Civils de Lyon. At the
end of 2015, it observed 54,000 patients. One of the latest studies provided esti-
mates of the prevalence and mortality rate of MS and used reimbursement data for
disease-modifying treatment, long-term disease status, disability pension, and
hospitalization (43). Another study analyzed the social participation in patients
with MS, correlating economic costs related to the treatment with social participa-
tion, utility, and MS-specific quality of life in a sample of 42 patients receiving
natalizumab (44).

In Germany, the national MS registry was established in 2001. In the last
5 years, a large number of studies have come out of Germany (about 2063
studies). Despite this, health care utilization data and analyses for MS are still
scarce (45). Some studies (46) were related to the effects of new treatments
such as alemtuzumab on safety, effectiveness, and HRQoL.

The largest number of researches carried out in Greece, where there is a
national MS registry, concern clinical issues. There are no recent prevalence
studies; the last one dates back to 2008 (47). Some interesting insights came
from studies aimed at defining a sort of “stigma” for MS patients, especially
neurological disorders, that determines the exclusion from full social accep-
tance. Although stigma is considered to be present in MS, the factors that influ-
ence its levels are ambiguous (48). About the COT analyses carried out for Greece,
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the search outlined how there is a North-South gradient for health expenditure
for costs and prevalence of the disease (49). The authors of the study stress how
health and welfare systems of some countries are not prepared to manage these
occurrences. HRQoL is treated in a study that outlines how HRQoL is influ-
enced by self-confidence, which is a direct result of self-ability and mobility, the
stage of disease, the social relations, and the risk of sudden substantial of health
deterioration (50).

There is no national registry for MS in Hungary, but some data are provided by
the Hungarian MS Society, established in 1988 (http://www.smtarsasag.hu/).
Prevalence studies are related to single centers or to counties. The first epidemio-
logical study on MS was based on the McDonald diagnostic criteria in central
Europe (51). There is only one COI study (52) that is aimed at exploring the qual-
ity of life, resource utilization, and costs of 68 MS patients in Hungary. About
16 studies focused on the effects of the disease symptoms on HRQoL; a recent
study (53) examined the correlations between HRQoL and the level of disability,
fatigue, and depression in glatiramer acetate-treated patients with MS and pro-
vided suggestions for the management of the disease, recommending immuno-
modulatory therapy together with improvements of the diagnostics and treatment
of the accompanying depression.

Ireland has a high prevalence of MS, which has been increasing in the last
20 years. There is no national registry of people with MS. There are, however, patients’
associations which provide an insight into the number of people with MS. Among
the first studies aimed at prospectively assessing the incidence rate of MS in
Ireland, one epidemiological study ascertained all new cases of MS in the years
2014 and 2015 (54). Another research (55) shows how MS can be associated with
significant disability, resulting in considerable socioeconomic burden for both
patients and the society. The study found that even low-intensity episodes can
have a significant financial impact for the patient. In a prospective study, it has
been outlined how there is the potential to significantly reduce the economic bur-
den of the disease through interventions that prevent progression from mild or
moderate MS to severe MS, and keep people in the work force (56). A HRQoL
study, using EQ-5D-5L correlation with the EDSS score, showed a linear decline
in utility with changes in EDSS from 0 to 6, after which point the relationship
exhibited greater variability (57).

In Italy, the studies on MS are related to various topics, such as clinical out-
come, cost-effectiveness analyses, and rehabilitation. Some Italian regions
(such as Sicily, in the South) have recently initiated their MS registries. The
Associazione Italiana Sclerosi Multipla (AISM) provides data about the prevalence
and incidence of MS in Italy. A crucial aspect, during the last few years, has
been that of adherence and compliance to pharmaceutical treatments as well as
communication (58, 59). COI studies are often carried out together with cost—
utility analyses and Quality of Life Surveys (60, 61). The focus of the literature
is on new therapeutic options as well as the progressive forms of the disease;
some research projects concerning palliative approaches to severe MS or com-
munication in SP MS are being carried out (62).

Latvia is often included in international studies on MS among other countries.
The national association was instituted in 1995 (http://mslapa.lv/site/30146).

In Lithuania, a multicenter MS registry was created in 2013 and the data
collection was started in three MS centers and university hospitals. Most of
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the studies are related to the experience of single centers and the effectiveness
of therapies and adherence (63); other studies relate to specific MS distur-
bances (64).

The studies carried out in the last 5 years in the Netherlands are mainly clinical,
evaluating symptoms and the effects of pharmacological treatments. The NEDBase,
the national Dutch registry, started in 2007 involves six neurological centers.
Some comprehensive studies have measured the burden imposed by MS on the
Dutch society, which is higher compared to the results of previous studies (65).
Recent studies examine both adherence and persistence and outline how the latter
could be predicted by HRQoL (66).

Most recent studies carried out in Norway focus on risk factors for MS, mor-
tality data, and life expectancy (67-69). In Norway, there is a national MS
registry.

In Poland, the National Registry of MS patients was created in 2013 (70). The
literature has focused both on COT and HRQoL studies. A study based on real-life
data from the Social Insurance Institution in Poland has assessed the indirect costs
of six major autoimmune diseases, concluding that MS is associated with great
indirect costs (71). Studies on HRQoL employ data from the Polish registry and
examine the role of cognitive appraisals, adjusted for clinical, socioeconomic, and
demographic variables, as correlates of HRQoL in MS (72, 73).

In Portugal, the National Society for MS was established in 1984. Although the
literature search retrieved 216 studies, the last epidemiological study was in 2010
(74). There are no studies focused on COI; however, Portugal is often analyzed
within international studies (48). Other studies looked at several problems associ-
ated with the disease, such as sleep disturbances (75).

In Romania, there is a national association of MS patients, which was
founded in 1995. Epidemiological studies were carried out in 1989 and 1994
(76, 77). Another study, related to the Multiple Sclerosis Information Dividend
(MS-ID) project, aimed at identifying and addressing major inequalities of MS
treatment and care, was carried out in 2010 (78): it considered the feasibility
of an EU MS register among five countries (Germany, Iceland, Poland, Romania,
and Spain).

The Slovakian Association for MS was founded in 1990. The studies are mainly
clinical or aimed at assessing cognitive impairment determined by MS (79). COI
has been investigated in few studies. An MS study in 2015 in Slovakia was the first
Slovak study to provide information about health care, social expenditure, and
the cost of productivity loss; direct and indirect costs of MS were retrospectively
analyzed by prevalence, based on a bottom-up approach (80). The societal and
health insurance perspective was used to assess the economic burden caused by
MS in Slovakia, using the human capital method for the calculation of indirect
costs. HRQoL has been the object of another study that evaluated functional dis-
ability measured by patients and neurologists (81).

In Slovenia, the national MS association was established in 1973. Most of the
studies related to MS focused on the effects of pharmacological treatments. One
international multicenter study concerned physiotherapy and rehabilitation (82).
HRQoL together with coping was investigated as well (83).

Spain is often mentioned in international studies carried out for Europe and
related to treatment experience and MS burden of disease. There is a MS regis-
try for Catalonia. Other registries follow patients in treatments with given drugs,
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for example, Fingolimod (84). The most recent studies regard prevalence of MS
and suggest an increasing prevalence (85). Several works estimate the COI of
MS (86), measure its socioeconomic effects (87), or carry out budget impact
analyses (88).

In Sweden, there has been a National Registry of MS patients since 1997;
many studies are based on real-life data. Prevalence of MS has been analyzed in
different areas of the country (89). There are several recent studies on COI that
have been carried out for working-aged individuals, reporting that indirect costs
contributed to approximately 75% of the estimated costs of MS patients (90).
Costs and utility are highly correlated with disease severity, and resource con-
sumption may be influenced by health care systems’ organization and availabil-
ity of services (12). The studies on HRQoL are aimed at assessing several aspects
of the pathology, in particular, relapses associated with increased fatigue and
reduced HRQoL (91).

The Swiss society for MS instituted a register in 2016 (https:/www.multi-
plesklerose.ch/it/attualita/dettaglio/registro-svizzero-sm-partecipanti-colpiti-
di-ogni-eta/). The perspectives and expectations of MS patients have been
analyzed in a study that outlined how there is no data available about the needs
of people living with MS in Switzerland (92). Other studies, related to HRQoL,
carried out by Swiss researchers, however, do not employ Swiss data (93).

In the United Kingdom, the MS registry was started in 2009. Through the litera-
ture research, it was possible to retrieve about 1000 studies. Together with inci-
dence and prevalence (94), studies related to cost-effectiveness, cost utility analyses,
and prognostic factors have been carried out (95).

I Conclusion

The studies carried out on MS in Europe are mostly oriented toward HRQoL and
the impact of new pharmacological treatments. There are less studies focusing on
compliance: this may be a consequence of the higher awareness of the disease
among the patients and a strengthened cooperation with the physicians. The
consideration of the level of assistance provided, the access to rehabilitation cen-
ters, and the availability of pharmacological treatments, especially innovative
therapies, reveal how there are still huge differences across Europe. The scholars’
effort should be directed toward the estimation of the burden of disease and the
strategies to implement for the achievement of a higher HRQoL. In spite of many
studies on the epidemiological course of the disease, these aspects have not been
fully exploited yet, and they need more attention. Costs, employment status, and
quality of life are closely linked to disease severity across European countries. In
this perspective, the development of a common strategy is essential to ensure
consistency in the quality of care over time, to address the variations in service
provision for people with MS, and to provide a framework to get access to inno-
vative therapies more rapidly. National registries, linked to an EU comprehensive
registry (EUReMS), need to be developed in order to measure the prevalence of
MS across countries and to assess the status of people with MS. It is also impor-
tant that clinical guidelines are kept up to date and, more importantly, that they
are actually used in practice.
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