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Abstract

Background Multiple sclerosis imposes a heavy burden on the person who suffers from it and on the relatives, due to the
caregiving load involved. The objective was to analyse whether the inclusion of social costs in economic evaluations of
multiple sclerosis-related interventions changed results and/or conclusions.

Methods A systematic review was launched using Medline and the Cost-Effectiveness Analysis Registry of Tufts Univer-
sity (2000-2019). Included studies should: (1) be an original study published in a scientific journal, (2) be an economic
evaluation of any multiple sclerosis-related intervention, (3) include productivity losses and/or informal care costs (social
costs), (4) be written in English, (5) use quality-adjusted life years as outcome, and (6) separate the results according to the
perspective applied.

Results Twenty-nine articles were selected, resulting in 67 economic evaluation estimations. Social costs were included in
47% of the studies. Productivity losses were assessed in 90% of the estimations (the human capital approach was the most
frequently used method), whereas informal care costs were included in nearly two-thirds of the estimations (applying the
opportunity and the replacement-cost methods equally). The inclusion of social costs modified the figures for incremental
costs in 15 estimations, leading to a change in the conclusions in 10 estimations, 6 of them changing from not recommended
from the healthcare perspective to implemented from the societal perspective. The inclusion of social costs also altered the
results from cost-effective to dominant in five additional estimations.

Conclusions The inclusion of social costs affected the results/conclusions in multiple sclerosis-related interventions, helping
to identify the most appropriate interventions for reducing its economic burden from a broader perspective.
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Introduction

A shift towards a societal perspective in the economic
assessment of healthcare technologies, including not only
the payer’s or the provider’s point of view (direct costs), but
also the impact on patients and their families and the public/
societal expenditure (indirect costs), has been observed over
the last decade [1]. The inclusion of non-healthcare costs or
social costs such as informal care and/or productivity loss is
gaining more and more importance as advances in treatment
options, innovation in health technologies and new methods
of diagnosis have provided new models of care. Due to medi-
cal advances, the management of several diseases has shifted
from acute diseases with mainly hospital-based treatment to
chronic diseases relying more and more on outpatient care
with support from informal caregivers. Considering a broad
perspective is particularly important when, in addition to
the healthcare resources used and the effects on patients’
health, it is intended to evaluate interventions which can
generate other types of significant effects on other social
dimensions such as labour productivity, non-professional
care time (informal care) or the health and well-being of
other agents as well as those of the patients [2-6].

Multiple sclerosis (MS) is an autoimmune and neurode-
generative condition that affects the brain and spinal cord,
causing a disfunction in part of the nervous system’s ability
to transmit signals due to damage to the insulating covers
of the nerve cells [7]. Some of the most common symp-
toms of MS entail difficulty in walking, vision problems
and problems with balance and co-ordination [8, 9]. Those
symptoms might be present before the diagnosis of the dis-
ease, since 85% of the individuals who later develop the
condition begin with an episode of neurological disturbance,
which is commonly known as a clinically isolated syndrome,
which might progress over days or weeks [10]. In patients of
working age, these symptoms could lead to short and long
periods of absence from work. Since those people with a
first appearance of symptoms have not yet been diagnosed,
the societal impact (due to loss of productivity) could have
been underestimated.

MS is particularly interesting to study since it is a dis-
ease associated with considerable healthcare and other
social costs, due to early onset of symptoms which com-
monly manifest themselves in childhood and early adulthood
(20 s and 30 s), and with a debilitating pathogenesis, making
the disease one of the most common causes of disability in
younger adults. Even though most people with MS are diag-
nosed at 20 to 50 years old, a recent study has shown that
individuals with a diagnosis of MS at younger ages (during
childhood) may develop a more severe stage of the disease
after longer periods of time, even as long as 32 years after
the diagnosis, than those individuals with a later diagnosis,
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who might worsen after 18 years, and who also take longer
to reach disability milestones [11]. The onset of the disease
affects the ability to work, as a recent study has revealed
that the proportion of patients below retirement age who
are employed or self-employed decreases as the severity of
the illness increases [12], imposing a great burden in terms
of societal costs (informal care costs and costs due to sick
leave and early retirement), which can reach 60% of the total
lifetime costs [13]. Thus, the symptomatology of MS leads
patients and their families to greater needs of care (outside
the healthcare system) and a severe curtailment of working
life. This debilitating state of health also results in a lower
quality of life [13], a higher risk of death and shorter life
expectancies than in the general population without the dis-
ease [14-18], even though the availability of new treatments
might be reducing those differences. Furthermore, due to
advances in treatment options and diagnostic criteria, the
costs of the disease have shifted from being mainly those
of hospitalisation, to being those of outpatient care, which
now accounts for 80-90% of MS-related healthcare costs
[19, 20].

Apart from studies which focus entirely on the estima-
tion of healthcare costs, the literature in the field of cost-
of-illness studies reveals that non-healthcare costs, mainly
those resulting from the loss of work and the cost of care
associated with the loss of patients’ autonomy due to dis-
ability, represent a very high cost for society, being even
higher than healthcare costs [12]. Furthermore, as the dis-
ease progresses and affects patients’ health more severely,
social costs increase progressively, both in absolute value
and in proportion to the total cost of MS [21]. Thus, apart
from the effects on patients, the health of the closest relatives
is also affected, as well as other aspects directly related to
their well-being [22, 23].

However, and although several non-medical costs related
to MS have been identified [24], which are usually out-of-
pocket expenses, the most substantial non-medical costs
associated with the disease have been shown to be produc-
tivity losses and informal caregiving costs [12]. A recent
European study in 16 countries has shown that among MS
sufferers who are below retirement age, only about 50% are
employed (range from 31 to 65%). Those with no disruption
on the Expanded Disability Status Scale (EDSS) had a work
capacity of 82%, but among those with maximum disability
due to the disease, this capacity declined to 8% [12]. Studies
have also shown that MS has a significant impact on family
members; about 50% of MS sufferers receive informal care
from family members, ranging from less than 50 h/month
for people with mild symptoms to round-the-clock care for
those with severe symptoms [12]. Moreover, as the disease
becomes more debilitating over the years, work life and fam-
ily life often become heavily affected, and there is a high
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impact on the health-related quality of life of the individual
sufferers and their families, and a high impact on society as
well [12, 25].

Despite the efforts developed in the field of burden and
cost-of-illness studies, to the best of our knowledge, there is
no evidence on the influence of considering the perspective
of the society in economic evaluations of healthcare inter-
ventions on MS. The aim of the present work was, there-
fore, to study the effects of considering a broader perspective
(societal) instead of the healthcare funder’s perspective in
the economic assessment of MS-related healthcare interven-
tions. Therefore, we tried to discover whether a considera-
tion of society’s perspective would significantly modify the
results and the recommendations of the economic evalua-
tions performed.

Methods
Study design: search strategy and inclusion criteria

We performed a systematic literature review, using the meth-
odological framework outlined in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement [26]. A search in the MEDLINE database using
PubMed and the Cost-Effectiveness Analysis (CEA) Regis-
try of Tufts University was performed, covering the period
from 1st January 2000 to 31st October 2019. The two data-
bases were selected to perform a comprehensive search
covering a broad range of disciplines related to economic
evaluations within the medical field. Since the CEA Registry
is based on MEDLINE searches for articles using the key-
words “QALYs”, “quality-adjusted” and “cost-utility analy-
sis”, results would be expected to overlap [27]. However,
studies have shown that searching in both databases ensures
a more accurate search [28]. The search launched in PubMed
included the subject headings (Mesh terms in PubMed) and
targeted “keywords search” for the following two groups: (1)
Economic evaluation (including the terms: “Costs and Cost

99, < 99, < 99, ¢

Analysis”; “cost—effectiveness”; “cost—utility”; “cost—bene-
fit”; “economic evaluation”; “economic analysis”’; “QALY”;
“quality-adjusted life years”) and (2) multiple sclerosis
(including the terms: “multiple sclerosis”; “sclerosis”). We
restricted our review to any original studies published in a
scientific journal and including an economic evaluation of
any intervention related to multiple sclerosis. However, stud-
ies were only included if social costs (informal care costs
and/or productivity losses) were included in the analysis and
results were provided separately for each perspective applied
(healthcare provider/payer and societal perspectives). More-
over, studies had to use quality-adjusted life years (QALYYs)
as one of the outcomes of the analysis, and the results had to

be given separately (or could be extracted) if other diseases

were also included in the analysis. The search was restricted
to studies conducted on humans and published in English.
Studies were also excluded if they were reviews of economic
evaluations, methodological studies or were not full eco-
nomic evaluations, such as a cost-of-illness study, a burden-
of-disease study or a budget impact analysis.

Overview and definitions

This review focuses on the cost-utility analysis, which meas-
ures the health outcomes in QALY's and the costs of multiple
sclerosis-related interventions. Therefore, to reflect the true
range of costs and outcomes of multiple sclerosis interven-
tions, the analysis examines the interventions from both the
healthcare perspective and the societal perspective.

For the purpose of the study, the concept of healthcare
costs has been defined in accordance with the OECD report
of 2000 (revised in 2011) “System of Health Accounts
methodology proposed by the Organisation for Economic
Cooperation and Development (OECD)” [29]. It is impor-
tant to note that according to that definition, professional
long-term care would be part of direct healthcare costs and
is described as follows: “Total long-term care consists of a
range of medical/nursing care services, personal care ser-
vices and assistance services that are consumed with the
primary goal of alleviating pain and suffering or reducing or
managing the deterioration in health status in patients with
a degree of long-term dependency”. Hence, in this study,
direct healthcare costs included all medical resources as
well as professional caregiving, which would constitute the
perspective of the healthcare provider/payer, whereas social
costs referred mainly to informal care (provided by non-
professional caregivers) and to productivity costs due to loss
of productivity. Therefore, the societal perspective would
then add to the healthcare provider/payer’s perspective the
costs due to informal care and productivity losses.

Study selection procedure and data extraction

To eliminate bias and errors in the methodology, the process
of study selection and data extraction was double-blinded
and was conducted using peer review. We followed a three-
stage selection method based on the inclusion and exclusion
criteria described above. First, BRS screened the lists of
selected titles and abstracts identified in the electronic lit-
erature searches, and full texts were retrieved if the abstract
indicated that the study was an economic evaluation of mul-
tiple sclerosis or sclerosis and if it was written in English.
Second, based on the inclusion criteria, two investigators
(SD and BRS) independently conducted a full-text review
and assessed each paper as included, excluded, or unsure.
The individual screening results were compared, and dis-
crepancies were resolved by a third reviewer (LMPL or IAR)
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conducting a full-text review. Final agreement was achieved
through discussion among the research team members to
achieve consensus. Third, relevant data from the selected
articles were extracted using an Excel-based data extrac-
tion table specifying the following information: author’s
full name, year of publication, journal, title, intervention
type, country and currency, discount rate (costs/outcomes),
time horizon, perspective applied (healthcare provider/
payer or societal), costs and QALY's as a consequence of
the intervention against its comparator from both perspec-
tives, the threshold assumed for the economic evaluation,
costs included (healthcare and social costs), and the method
used for calculating social costs. The data-extracting pro-
cess was also double-blinded, using peer review with two
independent researchers (BRS and SD) extracting the data.
Disagreements in the data-extracting phase were settled by
introducing a third researcher (LMPL or IAR).

Data synthesis

Following the data extraction, a narrative synthesis of the
results from the included studies was performed. To assess
the influence of the inclusion of social costs (informal care
costs and/or productivity losses) on the result and conclusion
of the economic evaluations of total costs of MS interven-
tions, information about the incremental cost-utility ratios
(ICURs) was collected or calculated (if not given by the
original authors of the study) from both perspectives. The
ICURs were then compared to determine whether the inclu-
sion of social costs in the analyses had affected the conclu-
sion or results of the study based on the threshold value
assumed by the authors. In this sense, two options could pro-
duce changes in results or in the conclusions. We recorded
a change in the conclusions when the decision about the
adoption of a new technology was changed as a result of the
inclusion of the social costs. For instance, from the health-
care perspective, the ICUR was above the threshold value,
so the assessed technology was not recommended. However,
when social costs were included, the ICUR was below the
corresponding threshold. On the other hand, a change in
results was identified when social costs were introduced and
(1) the ICUR fell below the threshold (as in the previous
case referred to, when a change in results led to a change
in conclusions) or (2) the intervention became cost-saving
(although it was previously already cost-effective but had
a positive ICUR). It is important to stress that a significant
change in the results may not change the conclusions of
the analysis, as explained in the latter case. For example,
an intervention assessed with a favourable ICUR from the
healthcare perspective would already be recommended. If
the inclusion of social costs made the ratio significantly
more favourable (or even dominant), there would have been
a change in the results of the economic evaluation without
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leading to a change in the conclusions, as the evaluated
intervention would have already been recommended from
the healthcare perspective.

Results

Based on the literature search in the 2 databases, 421 records
were retrieved, after dropping duplicates (Fig. 1). After
reviewing titles and abstracts, 301 were excluded because
they did not meet the study criteria, leaving 120 records for
full-text review. From these, 91 were additionally excluded
for the following reasons: 22 were not full economic evalua-
tions and eight were not evaluations of multiple sclerosis (or,
if other diseases were included in the analysis, the results
regarding MS could not be separated). Out of the 61 eco-
nomic evaluations on multiple sclerosis that were excluded,
48 did not include social costs in their estimations, 11 did
not separate perspectives (healthcare payer/provider from
the societal perspective) and two papers did not use QALY's
as outcome. Hence, 29 studies met the inclusion criteria and
were finally included in the literature review [30-58].

Study characteristics

Almost three-quarters of the studies considered either multi-
ple sclerosis in general (11 studies, 38%), without specifying
the type of MS [33, 36, 39, 42, 44, 47, 51-54, 57], or relaps-
ing—remitting multiple sclerosis in another 11 studies [31,
34, 35, 37, 38, 40, 41, 43, 50, 55, 56]. Another two studies
exclusively referred to people with secondary-progressive
multiple sclerosis [45, 46]; one study focussed on slow-
progression multiple sclerosis [30], progressive multiple
sclerosis [32] and subsequent multiple sclerosis [49]; and
another one on relapsing—remitting or secondary multiple
sclerosis [48] and on secondary-progressive or progressive
relapsing multiple sclerosis [58].

Of the 29 studies included in the analysis, 8 were per-
formed in the United Kingdom [30, 32, 38—-40, 51, 53, 57];
7 in the United States [31, 35, 36, 50, 52, 54, 58]; 5 in Swe-
den [33, 44-47]; 2 were performed in France [34, 48]; 2 in
Italy[37, 49]; 2 Iran [41, 56]; and 1 study was performed in
Canada [42], 1 in Serbia [43] and 1 in Finland [55] (Table 1).

Most often, the assessed interventions (22) were phar-
maceutical treatments [33-35, 37-47, 49, 50, 52-56, 58].
However, three studies evaluated mixed interventions in
care delivery and pharmaceutical procedures [31, 36, 48],
two focussed on non-pharmacological treatments [30, 32],
one was on a care delivery intervention [51] and another
one was a health education or behaviour programme [57].
Among the pharmaceutical interventions, single or jointly
with another type of intervention, only 1 concerned a symp-
tom-disease management therapy, i.e. cannabis [39], and
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Fig.1 PRISMA flowchart of the search strategy

the remaining 23 evaluated a disease-modifying therapy:
12 studies assessed an injectable medication alone [31, 33,
41-43, 45-47, 49, 52-54], 5 additional articles individu-
ally evaluated an infused medication [36-38, 44, 56], and
another two performed their economic evaluations solely on
an oral medication [34, 50]. Two studies assessed the use
of injectable and infused medications [35, 58], another one
evaluated oral and infused medications together [40], and
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another article considered oral and injectable medications
together [55].

Lifetime was the most frequently used time horizon for
the evaluations [31, 33-35, 41, 53, 54] while the other stud-
ies used different time lapses depending on the type of inter-
vention. With regard to the perspective applied, 12 studies
used the societal perspective as the main point of view in
the analysis [31-33, 36-38, 41, 46-48, 52, 54], in which
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the perspective of the healthcare payer/provider could be
extracted from the text or tables, or appeared as a second-
ary analysis. Eleven studies performed the evaluation from
both perspectives [34, 35, 42-45, 49, 51, 53, 56, 58], and the
other 6 studies [30, 39, 40, 50, 55, 57] included the societal
perspective in a secondary analysis (Table 1).

Only three studies exclusively included informal care
costs [30, 32, 39], 11 studies only estimated labour produc-
tivity losses due to multiple sclerosis [31, 34, 35, 37, 38,
41-43, 55-57], while the other 15 studies included both
types of social costs [33, 36, 40, 44-54, 58]. With regard
to the valuation of informal care costs, if stated, the oppor-
tunity cost [36, 49, 52] and the replacement cost [30, 51,
53] methods were used equally in three studies. Another 12
studies did not provide information about the method used to
value informal care costs. Two of the papers that applied the
opportunity-cost method explicitly stated that both paid and
unpaid time were valued [36, 49]. Frasco et al. (2017) [36]
indicated that leisure time was valued as 65% of the average
net income, whereas Lazzaro et al. (2009) [49] imputed a
unit cost equal to €5.90 per hour for unpaid time. Pan et al.
(2012) [54] only considered leisure time when evaluating
informal care costs.

In the case of labour productivity losses, the human
capital approach was used in 15 studies [31, 33-37, 41-43,
48,49, 51, 52, 56, 57] if the authors explicitly reported the
method used. Ten additional studies did not mention the
approach used to value productivity losses. The friction-cost
method was used in only one paper [53], differentiating the
valuation of paid and unpaid time as follows: in the case of
labour productivity losses due to absenteeism, each work-
ing hour lost was valued as 80% of the average value of a
worker’s productivity; and the time lost by inactive individu-
als was valued at 40% of the average wage. Absenteeism was
actually the main component of labour productivity losses,
and was included in 14 studies [33-36, 44-49, 51, 53, 54,
57], whereas early retirement was included in 9 studies [33,
34,36, 44-48, 54], temporary disability in 6 [34, 36, 45-48],
premature mortality in 2 [54, 56] and presenteeism in 1 [54].

Results of economic evaluations

Table 2 displays the results obtained from the 67 economic
evaluations (EEs) resulting from the 29 articles included in
this review.

The inclusion of social costs changed the incremental
costs of the assessed intervention versus its comparator in
15 economic evaluation estimations. Although still positive
(having higher costs than the comparator) when social costs
were considered, the incremental costs were reduced so as
to make the corresponding ICUR fall below the comparative
threshold in three cases. In another one, the opposite pat-
tern was observed. Moreover, in eight additional estimations,

@ Springer

from the societal perspective the incremental costs of the
assessed intervention changed from being positive to nega-
tive, implying that the evaluated intervention was cost-
saving against its comparator. Three additional estimations
showed the contrary trend: positive incremental costs from
the societal perspective, but cost-saving from the perspective
of the healthcare payer/provider.

In view of the aforementioned changes in incremental
costs due to the inclusion of social costs (informal care costs
and/or productivity losses), the conclusions were modified
in ten EEs (almost 15% of the EEs analysed in the review).
Economic evaluations 35, 36 and 37 showed that, when
informal care and labour productivity losses were included,
the procedure that was the subject of analysis became cost-
effective, as its cost per additional QALY lay below the
€30,000 threshold set by the authors, compared to its lack
of cost-effectiveness from the healthcare payer’s perspective.
Moreover, in three EEs, the inclusion of social costs (labour
productivity losses only in the case of EEs 14 and 15 and
both types of social costs for EE 66) resulted in a more dra-
matic change: the assessed interventions became dominant
from the societal perspective (lower costs and higher health
gains), when, from the healthcare payer’s perspective, they
were not cost-effective. Conversely, in EEs numbers 9, 10
and 12, the assessed intervention was cost-effective when the
analysis was performed from the healthcare payer’s perspec-
tive, but it became dominated by the comparator when social
costs were included, owing to higher incremental costs. Eco-
nomic evaluation 65 showed that once labour productivity
losses were considered, the intervention was no longer cost-
effective, as it was from the perspective of the healthcare
payer/provider.

Moreover, and although not involving any change in the
conclusions as in the ten estimations described above, the
inclusion of social costs did show a change in results in
five additional EEs (more than 7% of the total number of
EEs): the EEs numbered 17, 20, 33, 45 and 58 became not
only cost-effective, as they were already from the health-
care payer/provider’s perspective, but also dominant after
the inclusion of social costs, because, in addition to being
better in terms of health outcomes, they were cost- saving.

From the healthcare payer/provider’s perspective, 12 EEs
(17.91%) reported negative incremental costs (estimations
number 6, 7, 8,9, 10, 12, 16, 21, 22, 46, 47 and 63), pointing
towards the assessed intervention being cost-saving against
the comparator. However, only eight (11.94%) of them led to
the conclusion that the intervention was dominant (estima-
tions number 6, 7, 16, 21, 22, 46, 47 and 63). On the other
hand, if the societal perspective was applied, 17 estimations
(25.37%) showed negative incremental costs (estimations
number 6, 7, 8, 14, 15, 16, 17, 20, 21, 22, 33, 45, 46, 47,
58, 63 and 66), all of which, apart from 1 EE, proved to be
dominant, leading to lower costs and higher gains in QALY.
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Another remarkable result is the one obtained in the two
EEs (number 21 and 22) from the study carried out by Het-
tle et al. (2018) [40] and in estimation number 63 by Taheri
et al. (2019) [56] when comparing the results from the
healthcare payer’s perspective with those from the societal
perspective. In all the scenarios, the assessed intervention
was cost-saving and led to gains in health, but both eco-
nomic and QALY outcomes were higher from the societal
perspective, when carers’ utilities were incorporated, show-
ing that pharmaceutical interventions also reported benefits
to informal caregivers. These were the only studies that addi-
tionally took into account the informal carers’ utilities when
applying the societal perspective.

With regard to the incremental cost-utility ratios ICURs),
from the healthcare perspective, 18 (26.87%) EEs (number
8,9,10,12, 17, 18, 19, 20, 33, 44, 45, 55, 56, 57, 58, 59, 64
and 65) proved to be cost-effective (ICUR below the cor-
responding threshold value). From the societal perspective,
12 ICURs were below the threshold and were thus cost-
effective (EEs number 8, 18, 19, 35, 36, 37, 44, 55, 56, 57,
59 and 64).

Figure 2 shows the dispersion of the costs and QALY's of
the 67 economic evaluation estimations included, accord-
ing to the perspective applied. The most noticeable effect
is that several interventions that had intermediate values of
between €30,000 and 50,000/QALY fall below the threshold
of €30,000/QALY or are even cost-saving when the societal
perspective is applied.

Discussion

In this review, we sought to explore changes that might occur
due to the application of different costing perspectives (that
of the health financier/provider or that of society) to eco-
nomic evaluations of MS interventions. To fill the gap in the
existing literature, the objective of this review was twofold.
First, to identify the number of economic evaluations, car-
ried out from a societal perspective, of the treatments related
to multiple sclerosis. Second, to investigate the effect that
the choice of perspective (societal versus healthcare pro-
vider’s or payer’s perspective) has on the results and con-
clusions of the economic evaluations implemented in this
area. Our analysis shows that the results and possible recom-
mendations for decision-makers can differ depending on the
perspective selected.

In relation to the first objective, the proportion of arti-
cles about economic evaluations that include the societal
perspective in the field of multiple sclerosis is noteworthy.
Almost half of the articles (47%; 42 out of 90 papers) used
the societal perspective. This proportion is notably higher
than that found in the area of treatments for rare diseases,
where a review found that only 11% of the studies included
a societal perspective[59], a ratio slightly higher than that
found for the area of depression (42%) [60], but lower than
that found for interventions in Alzheimer’s disease (58%)
[61].

In the economic evaluations which include a societal per-
spective, a further difference was found between the types of

ICUR values from the healthcare and the societal perspective
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social costs that were included in the estimations for MS and
those included in the economic evaluations of other diseases.
In the case of MS, the majority of EEs (about 90%) that
considered the societal perspective analysed costs associ-
ated with labour productivity losses. This finding is quite
similar to that for diseases such as depression (95% of EEs
that considered the societal perspective estimated labour
productivity losses) and rare diseases (about 80%). How-
ever, in other diseases such as Alzheimer’s, this figure barely
reaches 3% [59-61]. The differences are even higher when
considering the existence of informal care costs. In multiple
sclerosis, about 65% of the EEs that considered the societal
perspective included informal care costs, only surpassed in
studies of Alzheimer’s, 97% of which included these costs,
whereas for diseases such as depression and rare diseases,
the opposite trend was shown, with only 29 and 22% of the
respective studies including informal care costs.

Finding the reason for these differences in the weight
and/or the presence of informal care costs and productiv-
ity losses, depending on the diseases considered, is neither
clear nor intuitive. They could be explained by the nature
of the disease (for example, by the age at onset). Thus, in
the case of Alzheimer’s, rare diseases or multiple sclero-
sis, the costs may be shared between the patients (through
productivity losses) and the family (through informal care
costs), whereas in the case of depression, the burden could
be mainly supported by individuals (through loss of work).
In case of the latter disease, it would seem that the burden
is still usually considered as a problem for the patient as an
individual (through loss of work), and the financial strains on
the affected family are not taken into consideration. As has
been previously stated, multiple sclerosis is often diagnosed
at early ages, even during childhood or early adulthood [11],
and leads to disability and a reduced health-related quality
of life over time [16, 17]. As a result, societal costs, such as
productivity losses and formal and informal long-term care
costs, can be incurred from early ages and throughout the
rest of life [13]. On the other hand, the differences might be
explained by the fact that the inclusion of certain types of
costs, such as informal care costs, has not been considered
until recently in the literature about some diseases, and it is
still a challenge to be faced in cost-of-illness and economic
evaluation studies [62, 63].

It is not easy to know why the societal perspective is more
evident in connection with some diseases compared to others
since there is evidence that the social costs associated with
them are very substantial. In the case of MS, two studies
conducted as long as 20 years ago highlighted the impor-
tance of informal care costs in some European countries
[64], especially in the United Kingdom [46, 64] and in Italy
[65], where they were the main societal costs, and this was
confirmed by later European studies[23, 66]. In fact, social
costs can be as high as healthcare costs in the four diseases

@ Springer

previously mentioned (Alzheimer’s disease, rare diseases,
depression and MS). In any case, it is surprising that the
proportion of economic evaluations that consider the societal
perspective was not higher, when a large number of coun-
tries, such as Sweden, the Netherlands and France [67-69],
either recommend using the societal perspective or point out
the importance of using both the societal perspective and
that of the healthcare financier, as in Spain and Italy [70,
71]. Other countries have opted for the perspective of the
healthcare funder but allow, as a supplementary analysis,
the inclusion of the societal perspective (Australia, Canada,
the Baltic countries, Belgium and Poland, among others)
[72-76]. Even in the case of England and Wales, although
the main perspective is that of the healthcare funder, in
appropriate cases the inclusion of personal social services
(PSS) is allowed [77].

With regard to the second objective of the review, the
inclusion of social costs modified the incremental costs of
the assessed interventions versus their comparators in 15
economic evaluation estimations. In 10 of them (14.9% of
the 67 economic evaluations reviewed in this work), the use
of the societal perspective could modify the recommenda-
tions/conclusions of the evaluations. In six cases, the con-
sideration of social costs made the evaluated intervention
cost-effective compared to its comparator, but in four other
cases the effect was the opposite, and the evaluated inter-
vention was no longer cost-effective against its comparator.
Even though the inclusion of social costs did not affect the
adoption of the assessed intervention in all the estimations,
it is also worth mentioning that it did produce a change in
results in 7.5% of the economic evaluations analysed, which
changed from having a good cost-effectiveness ratio from
a healthcare perspective to being dominant from a societal
point of view. When comparing these results with other dis-
eases (such as depression, Alzheimer’s and rare diseases), it
was observed that, even though consideration of the societal
perspective had a positive influence by changing the inter-
ventions in those diseases to dominant (cost-saving) [59-61],
this positive effect was weaker than in the case of MS, in
which the inclusion of social costs led to a larger number of
changes in the incremental costs. This might be explained
by the nature of the interventions performed within these
diseases, as in the case of MS they are mainly pharmaceuti-
cal interventions with a lifetime horizon. In addition, when
analysing the changed conclusions in some interventions,
some reasons could be considered. First, because when the
interventions are medical procedures, the differences in
social costs are usually smaller than those in non-medical
procedures, such as pharmaceutical interventions [61]. Sec-
ond, because for those interventions whose time horizon is
longer (10 years, even more, or even lifetime), the difference
in social costs is greater than for those interventions whose
time horizon is shorter (less than 3 years).
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From a methodological point of view, the lack of trans-
parency in many of the studies analysed is particularly wor-
rying. In two-thirds of the articles which included the costs
of informal care as part of the costs analysed from the soci-
etal perspective, the method of assessing informal care time
was not made explicit by the original authors of the study.
Of the six articles which specified the method used, three
used the opportunity-cost approach and in the other three,
the replacement-cost approach was used. Of the 26 articles
that included productivity losses, 10 of them (38.5%) did not
specify the method used. Of the 16 studies that indicated the
approach, 15 used the human capital as the method, while
only one study used the alternative approach of friction
costs. It should be noted that high heterogeneity was identi-
fied in the items valued as productivity losses. Some arti-
cles only included absenteeism, while other papers included
presenteeism, permanent sick leave, early retirement, and
premature mortality.

Some limitations should also be taken into account when
interpreting our findings. However, most of these limitations
were due to the lack of homogeneity in the information pro-
vided by the original authors. First, since no homogeneous
methodology was observed among the studies included (i.e.,
method used to value productivity losses and/or informal
care costs, detailed information about social cost compo-
nents), the comparability between studies might be com-
promised. Second, we did not aim to reassess the evalu-
ated healthcare interventions in each original study, but to
review whether the inclusion of the societal perspective
could modify the conclusion. However, the authors consid-
ered different time horizons, discount rates, healthcare costs
and cost-effectiveness thresholds, which may also limit the
comparability of results. Moreover, the stage of the disease
might be a relevant factor behind the economic burden of the
condition, but there is no consistency in relation to this ques-
tion, since 10 studies did not specify the degree of severity
[33, 36, 39, 42, 44, 48, 51-54, 57], while 11 studies referred
to relapsing—remitting MS individually [31, 34, 35, 37, 38,
40, 41, 43, 50, 55, 56] and the other 8 studies considered
slow or secondary-progressive MS, solely or jointly with
relapsing-remitting MS. Lastly, the search strategy in rela-
tion to the databases used might be subject to debate. How-
ever, we complemented our search launched in Medline by
additionally using the CEA Registry of Tufts University,
which applies an algorithm also launched in Medline and a
systematic review process [27, 78].

To conclude, the systematic review performed indicates
that the adoption of a societal perspective would modify
the results of economic evaluations of MS-related interven-
tions, as well as the conclusions about their implementation.
Therefore, consideration of the perspective used in the eco-
nomic evaluations carried out in the field of MS, far from
being neutral, can lead to important consequences in relation

to the information generated for decision-makers. Excluding
the societal perspective when performing economic evalu-
ations in diseases such as MS could lead to the omission of
relevant information for decision-makers, and could even
result in a misguided recommendation about whether a new
and available treatment should be adopted or not. In addi-
tion, to be truly social, the societal perspective should also
include the effect on caregivers’ health status. It is remark-
able that, although almost two-thirds of the selected eco-
nomic evaluations included informal care costs, only two
studies [40, 56] also considered the effects of the assessed
intervention on the caregivers’ health. Such effects could be
highly important in view of the economic burden borne by
caregivers of people with MS, and because interventions
aimed at improving the care of people with this disease have
been shown not only to lead to better states of health of both
caregivers and care receivers [79, 80], but also to maintain
those positive effects even after the intervention has finished
[80], suggesting that caregivers might be an appropriate and
independent target for more focussed MS-related therapeu-
tic strategies. In fact, one of the major recommendations of
recent caregiver reports [81-83] is to include the caregiver in
the care receiver’s care plan. Hence, the effect of implement-
ing healthcare interventions on the well-being and health of
those providing care, which might additionally entail the
identification of consequential effects, may come to promi-
nence as a need for methodological improvement that should
be taken into account in future studies. Moreover, in future
studies, the stage of MS should also be a key factor when
assessing the economic evaluation of new drugs, because
some studies have already provided evidences of the effec-
tiveness of pharmacological treatments in delaying the pro-
gression to secondary-progressive MS and evidence of the
effectiveness of an early start of the treatment [84, 85]. In
addition, when interpreting the results by geographical loca-
tion, the distribution of total costs between healthcare costs,
professional and non-professional care costs, and labour pro-
ductivity losses might be subject to country-specific employ-
ment and social policies, as there are notable differences
between countries [86, 87]. Future analyses could aim to
clarify the way in which the composition of costs differs
among the countries where the economic evaluations are
performed, as well as their relationship with social protec-
tion policies.

For ease of comparison, results are shown in additional
euros per additional QALY. For this, the euro-currency
exchange rates of the year of each article were applied. The
values were not updated to any base year since the efficiency
thresholds applied as a usual reference are usually kept con-
stant over several years. In this sense, and to facilitate the
interpretation of the results, two vectors were drawn with the
values of €30,000/QALY and €50,000/QALY. These values
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were adopted as they are frequently cited thresholds in the
economic evaluation literature.
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