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Abstract
Following the 2017 approval of a first spinal muscular atrophy (SMA) treatment by the European Medicines Agency, SMA Europe launched
a Europe-wide survey with the goal of understanding patients’ treatment expectations, realities of daily living and access to clinical trials
and therapy, and how this varied according to parameters such as age and disease severity. A response rate of 31% yielded 1474 completed
surveys from 26 European countries. In line with findings from a 2015 SMA Europe-led survey, participants considered stabilization of their
condition to be progress. Notably, responses indicated that the current classification of SMA at diagnosis by ‘type’ often does not reflect
current mobility level. Large gaps in treatment access were identified that varied in particular between age and disease severity groups,
yet there was high interest in clinical trial participation. In addition, alternative treatment options, including combination therapies, are now
expectations. These perspectives should be central considerations through the research and development processes of new SMA therapies,
through data generation and discussions on access to therapies. Results from this survey indicate that collaboration between stakeholders is
essential to the foundation upon which innovative approaches for SMA treatments and access can be explored.
© 2021 Elsevier B.V. All rights reserved.
Keywords: Spinal muscular atrophy; SMA Europe; Survey outcome; Patient’s perspective; Evidence-based patient advocacy; Individual optimal therapeutic
benefit.

1. Introduction
Spinal muscular atrophy (SMA) is a rare, autosomal
recessive neuromuscular disorder occurring in approximately
1 in 10,000 live births [1]. Characterized by degeneration of
motor neurons, SMA leads to progressive muscle weakness
and atrophy [2,3]. It is caused by homozygous mutations in
survival of motor neuron 1 gene (SMN1) resulting in SMN
protein deficiency [2–4]. A closely homologous gene, SMN2,
has variable copy numbers (with greater copy number being
associated with lower disease severity [5]) and also produces
∗ Corresponding author at: SMA Schweiz, Alpenstrasse 76, CH – 3627
Heimberg, Switzerland.
E-mail address: nicole.gusset@sma-europe.eu (N. Gusset).

SMN protein. However, most of this protein is unstable, with
one copy producing just ∼10–15% of the required functional
protein [2,6].
At diagnosis, the broad spectrum of SMA phenotypes
are classified into clinical types based on age of onset and
maximum motor function ever achieved: Type 0 (usually
fatal at birth); Type 1 (unable to sit independently); Type 2
(able to sit independently but not walk); Type 3 (independent
walking) and Type 4 (independent walking and adult onset)
[2]. However, variations in disease progression and disease
heterogeneity regardless of type have been evidenced by
natural history studies [7], therefore SMA management
recommendations in the rehabilitation phase are based on the
current mobility level of patients; that is, whether they are a
non-sitter, sitter or walker [8,9].

https://doi.org/10.1016/j.nmd.2021.01.012
0960-8966/© 2021 Elsevier B.V. All rights reserved.

Please cite this article as: N. Gusset, C. Stalens, E. Stumpe et al., Understanding European patient expectations towards current therapeutic development in
spinal muscular atrophy, Neuromuscular Disorders, https:// doi.org/ 10.1016/ j.nmd.2021.01.012

JID: NMD

ARTICLE IN PRESS

N. Gusset, C. Stalens, E. Stumpe et al.

[m5+;March 20, 2021;0:43]

Neuromuscular Disorders xxx (xxxx) xxx

The lives and independence of individuals with SMA
are heavily impacted [10,11]. Symptoms such as muscle
weakness, reduced stamina and fatigue make it difficult
for patients to carry out everyday tasks, such as chewing
and swallowing food, or operating power wheelchairs for
prolonged periods of time [12]. In addition, basic physical
functions such as respiration may be affected, resulting
in a need for assisted ventilation [13], and orthopedic
difficulties frequently arise as a result of contractures and
scoliosis [14,15]. Due to these challenges, patients and
caregivers experience physical, psychological, social and
financial burdens [10,16–22]. It is therefore important that the
impact of SMA across phenotypes, as well as the impact of
clinical interventions on quality of life, are better understood
[23].

access to nusinersen is often restricted by age or SMA type
[25] or not available at all in some countries. Intrathecal
administration of nusinersen can be associated with complex
logistical requirements [42,43], contributing to patient and
caregiver burden, and the procedure itself can be difficult
to perform [44]. Furthermore, recent studies indicate a need
for complementary therapies addressing SMN-independent
pathogenic pathways [45] and an emerging rationale for use
of substances to improve muscle function alongside drugs that
restore SMN protein [46–48].
1.3. Evidence-based patient advocacy: patient expectation
survey
It has been highlighted that involving expert patients and
patient organizations in decision-making in the research and
development of medicines from an early stage contributes
to the improvement of outcomes, health service delivery,
and practice and policy implementation [49–51]. Examples
of expert patient involvement can include setting research
priorities; providing insights on disease burden, unmet needs,
expectations of the patient community; and optimization of
clinical study design and endpoint development [49,50,52].
Evidence from patients can be collected through a variety
of methods such as Focus Groups, one-to-one interviews,
Patient Panels and surveys. In 2015, SMA Europe, an
umbrella organization of SMA patient organizations across
Europe, conducted a large-scale multinational survey to
assess the impact of SMA on general well-being and the
therapeutic expectations of patients with Type 2 and Type 3
SMA in Europe. Through this we learnt that almost all
respondents (96.5%) considered stabilization to be a positive
outcome from treatment, regardless of disease status, age or
geographical origin [35]. In 2017, McGraw, et al. showed
that a meaningful change in SMA was relative to functional
ability, and that even small changes in motor function, such
as having a small degree of finger movement to operate a
power wheelchair, may have a large impact on quality of life
[53].

1.1. Current treatment and standard of care in SMA
To date, no cure has been developed for SMA.
However, three SMA treatments received US Food
and Drug Administration (FDA) or both FDA and
European Medicines Agency (EMA) approval between
R
2016 and 2020: nusinersen (SPINRAZA
) [24,25], an
intrathecally administered antisense oligonucleotide (ASO)
that alternatively splices SMN2, enabling it to produce a
greater amount of functional SMN protein, onasemnogene
R
abeparvovec-xioi (Zolgensma
) [26,27], an intravenous gene
therapy that delivers a functional copy of the human SMN
gene [28], and risdiplam (EvrysdiTM ) [29], an oral SMN2
pre-mRNA splicing modifier. There are also many other
drugs in development with varying mechanisms of action and
administration routes [30].
In 2007, prior to the availability of treatments, a consensus
on the standard of supportive care in SMA was established
by the International Standard of Care Committee for Spinal
Muscular Atrophy [31], followed by a new edition in
2018 [9,32]. It advised that standardized patient care should
involve physiotherapy and orthopedic care (e.g., management
of scoliosis and contractures, and provision of wheelchairs
and orthotics), pulmonary care (e.g., assisted ventilation),
nutritional support, and palliative care [9,32–34]. Studies
have suggested such supportive approaches benefit patient
outcomes [17,35], highlighting the importance of ensuring
availability of these interventions for all patients in the SMA
community who require them.

1.4. Patient advocacy tool: second european patient
expectation survey (EUPESMA-2019)
Following the identification of persisting unmet needs in
access, treatment options and quality of life, SMA Europe
aimed to build upon the findings of the 2015 survey [35],
when no treatment was available, with a second European
Patient Expectation Survey in 2019 (EUPESMA-2019), when
a first treatment was available. This survey was designed to
further understand patient treatment expectations and wellbeing among those treated with nusinersen versus those
untreated; to assess expectations relative to age and disease
severity; and to identify restrictions to involvement in clinical
trials and access to approved therapies.
Here we describe insights from the survey, which will
be used as an evidence-based advocacy tool to facilitate
improved patient access to treatment and support the research

1.2. Unmet therapeutic needs and challenges in the SMA
community
Despite recent advances in pharmacologic and nonpharmacologic interventions in SMA, there are ongoing unmet
therapeutic needs such as access to treatment, alternative
treatment options and combined or add-on therapies [34,36].
Although treatment efficacy of approved therapies has been
mainly demonstrated in infants with Type 1 SMA [37–39],
recent studies have shown that older children and adults may
benefit [40,41]. Despite this and a broad EMA approval,
2
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Fig. 1. Timeline of approval of current SMA treatments and start dates of SMA Europe patient surveys. ∗ 5q SMA in paediatric and adult patients with some
variations in reimbursement across countries, e.g., for Type 1, 2, 3, 4 (excluding IV) and in some cases including age restrictions such as <18 years old. † Or
have up to three copies of SMN2. EMA, European Medicines Agency; FDA, Food and Drug Administration; SMA, spinal muscular atrophy; SMN2, survival
of motor neuron 2.

and development of additional therapeutic approaches in
SMA.

each item, subgroup analyses were carried out to determine
whether answers were significantly different between patient
treatment status, SMA types, age groups, mobility levels
and responder type (patient or parent). All tests were two
sided and the threshold for statistical significance was set
R
at 0.05. Analyses were performed using SAS
software
version 9.4.

2. Material and methods
Based on an extensive literature review including the first
survey from 2015, as well as the feedback from an SMA
Europe representative group of expert patients and carers,
SMA Europe developed the EUPESMA-2019 questionnaire.
EUPESMA-2019 consisted of 44 questions divided into
six categories: demographics, education and employment,
mobility and health status, SMA medical treatment, clinical
trials, and well-being and expectations (see Supplementary
materials for more details).
Member organizations translated the cover letter explaining
the purpose of the survey, the consent-to-access and the
survey into 16 languages followed by distribution across
19 European member countries: Belgium, Czech Republic,
Denmark, Finland, France, Germany, Ireland, Italy, North
Macedonia, The Netherlands, Poland, Romania, Russia,
Serbia, Spain, Sweden, Switzerland, UK and Ukraine. Some
of these organizations may also include members from other
countries.
The survey was launched on 9 July 2019 and was
aimed at European SMA patients of all ages and disease
severity (Fig. 1). It was distributed by SMA Europe member
organizations online through personal emails with an access
link to their SMA patients, preceded by preferred language
selection, a cover letter, and a consent-to-access questionnaire.
Data were collected and hosted by COGVIO. Results were
anonymous and could not be assigned to a specific participant.
The survey was not distributed on social media platforms to
ensure participation was specific to the SMA community.
Partially completed questionnaires were not included in
the analysis. Cross-analysis of responses was conducted after
stratification as indicated in Supplementary Table 1.
The statistical analysis was conducted using descriptive
statistics and comparative statistics including chi-square test
for the qualitative variables assessed in this report. For

3. Results
3.1. Overview of the respondent population
3.1.1. Demographics
SMA Europe sent the questionnaire to 4749 patients.
2253 questionnaires were returned of which 765 were
partially completed and 14 were duplications. 1474
were included in the final analysis, giving an overall
response rate of 31%. While surveys were disseminated
to individual members of the 19 SMA Europe national
member organizations, participants originating from 26
European countries responded overall (Supplementary Table
2), demonstrating the mobilization of SMA communities
across Europe.
Participants ranged from 0–81 years old (mean [standard
deviation; SD]= 24.0 [19.1]). Most participants were patients
(52.6%) or parents on behalf of patients (47.2%); in 0.3%
of cases, a non-parental caregiver responded on behalf of the
patient.
3.1.2. Mobility level
Most participants were sitters (43.1%) or non-sitters
(43.6%); only 13.2% were walkers. Notably, each mobility
level included participants with SMA Types 1–4 (Fig. 2),
reflective of types globally [54].
A fifth (19.7%) of participants reported that they currently
use a manual wheelchair, which they are able to move
independently; 16.3% previously had this ability but had later
lost it at the mean (SD) age of 16.3 (10.8) years. Almost
a quarter (23.0%) of participants stated they use a manual
3
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Fig. 2. Distribution of participants mobility level by SMA type. Percentage of responses stratified by patient mobility level and SMA type. Histograms represent
the percentage of participants in each mobility level. SMA, spinal muscular atrophy.

wheelchair or buggy but cannot use it independently. Over
half (57.7%) of the participants use a power wheelchair, while
1.4% had previously, but had lost the ability at the mean (SD)
age of 20.5 (14.3) years.

with Type 3 SMA and 9.1% with Type 4 SMA required
assisted ventilation (P<0.001).
3.1.4. Education and employment
21.9% of participants were not yet at school at the time
of survey completion; of those with school education, 41.3%
reported their education as ongoing.
Almost half (44.5%) of those who were >18 years old
were employed. Half (48.7%) of the participants >18 years
old had received tertiary education, with a third (31.1%) of
the 26–40 age group having achieved a master’s degree or
doctorate. Further detailed assessment of age groups >18
years old revealed that present involvement in education
peaked in the younger group (62.0%; 28.3% in employment)
and involvement in employment peaked between 26–40 years
old (58.6%; 11.3% in education), with both decreasing beyond
40 (2.6% in education, 39.9% in employment).

3.1.3. Scoliosis, contractures and respiratory function
56.4% of participants had scoliosis. Half (48.7%) of the
participants had received some form of therapy or surgery
for scoliosis, which included wearing a brace (22.0%),
requiring growing rods (7.1%), or having undergone a spinal
fusion (19.6%). There was a lower occurrence of scoliosis
in participants who were more mobile, when stratified
by mobility level; 65.9% of non-sitters, 52.4% of sitters,
and 39.0% of walkers. Contractures occurred frequently
throughout the body, with regularly used joints according
to mobility level particularly affected. Overall contractures
were most common in the knees (63.4%), followed by the
hips (39.8%), elbows (32.2%), jaw (21.0%), wrists (19.1%),
and shoulders (18.1%). Patients reporting ‘other’ contractures
(18.0%) indicated these being in the hands, fingers, feet,
and neck. Differences in expression of scoliosis, contractures
and ventilation between SMA types and mobility levels are
described in Table 1.
When asked about the status of their respiratory function,
most participants did not require assisted ventilation (69.1%).
Of those who required assistance, 80.7% used non-invasive
ventilation (NIV) and 19.3% had a tracheostomy. Only 4.3%
of the participants who needed NIV reported using it ≥ 16
hours per day. Ventilation requirements differed significantly
across mobility levels and SMA type with 52.2% of nonsitters, 19.0% of sitters and just 0.5% of walkers requiring
ventilation (P<0.001). When stratified by SMA type, 67.2%
of those with Type 1 SMA, 37.4% with Type 2 SMA, 7.0%

3.2. Understanding patients’ therapeutic expectations
3.2.1. Access to approved treatments
Three quarters (73.2%) of participants were not receiving
an approved treatment at the time of survey completion
(Fig. 1). Most participants receiving treatment did so
through reimbursement (85.8%), the rest through early
access programs (EAPs) (13.9%), clinical trials (5.6%) or
other means (3.8%). For participants who had not received
treatment, when asked “Why have you not started the
approved treatment?”, only 5.3% reported not wanting
treatment. Lack of access was a common reason for not
receiving treatment (treatment was not available in their
country [35.6%]; the treatment was available, but participants
did not have access to it [25.9%]; participants had scoliosis
or a spinal fusion that prevented treatment administration
[13.6%]).
4
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Table 1
Relative division of all participants with scoliosis, contractures in specific joints, or need for assisted ventilation according to SMA type and mobility level.
Differences in expression of a complication between SMA type and the classical corresponding mobility level are highlighted. SMA, spinal muscular atrophy.
Complication; relative %
n

Scoliosis

Hip

Knees

Shoulders

Elbows

Wrists

Jaw

Ventilation

Type 1
Non-sitter
Difference

244
636

29.2
41.9
+12.7

30.7
57.1
+26.4

32.6
52.9
+20.3

35.5
71.8
+36.3

40.3
72.1
+31.8

41.5
74.7
+33.2

45.2
78.5
+33.3

55.7
72.8
+17.1

Type 2
Sitter

672
643

32.8
33.3

46.7
39.1

42.2
39.5

38.1
23.3

47.0
25.2

42.0
19.6

41.5
19.5

31.0
26.5

+0.5
26.9
11.1
24.8
-2.1
+15.8

−7.6
21.8
0.9
3.8
-18
+2.9

−2.7
22.1
3.1
7.6
-14.5
+4.5

−14.8
12.3
14.0
4.8
-7.5
-9.2

−21.8
12.8
0.0
2.8
-10.0
-2.8

−22.4
7.3
9.2
5.7
-1.6
-3.5

−22
8.8
4.5
2.0
-6.8
-2.5

−4.5
5.8
7.5
0.7
-5.1
-6.8

Difference
Type 3
Type 4
Walker
Difference∗
Difference∗∗
∗
∗∗

525
33
195

Difference between the disease assessment category Type 3 and walkers
Difference between the disease assessment category Type 4 and walkers

Table 2
Relative division of all participants who want access to a therapy into those
who have access and those who have no access. Treatment access in each age
group, by SMA type, and by mobility level is shown, with opposite results
for SMA type and the classical corresponding mobility level. SMA, spinal
muscular atrophy.
n
Participants who
want access to a
therapy
Age (years)
<2
2-5
6-11
12-17
18-25
26-40
>40
SMA Type
Type 1
Type 2
Type 3
Type 4
Mobility level
Non-sitter
Sitter
Walker

wanting a treatment but
no access; relative %

and 56.8%, respectively) and almost half felt unfairly treated
(46.2%).
3.2.2. Expectations of drug target and administration
To understand expectations surrounding treatment targets,
participants were asked “What do you think a therapy
should target?”. Participants were asked to select any options
they believed to be important. Combination therapy had
the biggest support (77.0%), with participants showing very
similar favor (approximately 60%) towards “The gene (SMN1
gene therapy)”, “SMN2 splicing”, and “Muscle strength and
capacity” (muscle enhancer), and with 39.8% in favor of
targeting “Respiratory function (breathing)”.
Participants showed a high acceptance for all three routes
of drug administration (intrathecal, intravenous and oral),
although there was a significant difference in willingness
to accept intrathecal administration between the treated and
untreated groups (85.8% vs. 52.8%; P<0.001) (Fig. 3).

on treatment;
relative %

1417

72.1

27.9

58
229
251
148
155
274
302

55.2
48.9
59.8
70.3
84.5
81.0
89.7

44.8
51.1
40.2
29.7
15.5
19.0
10.3

237
649
498
33

55.3
73.0
77.1
100.0

44.7
27.0
22.9
0.0

606
620
191

77.2
68.9
66.5

22.8
31.1
33.5

3.2.3. Expectations towards clinical trials
A total of 13.5% of participants had taken part in a clinical
trial; over half of those were enrolled at the time of the survey
(55.1%). Of those who had never participated, it was reported
by most that this was because there were no study sites in
their country (31.5%) or their age did not meet the inclusion
criteria (28.5%). For others, they did not have the required
level of motor function (9.2%); they could not travel to the
study site (6.7%); the clinical trial was already full (5.8%);
or they could not fit the study timetable around their personal
situation (3.8%) – 20.6% selected ‘other reasons’; among
those were patients that had not been asked or that were
afraid. As with responses from those not able to get access
to treatment, 81.9% of responses indicated strong negative
feelings associated with not being eligible for a clinical trial.
High interest (84.3%) was shown for clinical trial
participation. Both treated and untreated patients showed high
interest in participating in a clinical trial, with a small but

Overall, 69.3% of participants, including those of all age
groups, SMA types and mobility levels, did not have access
even though they wanted it (Table 2).
Insufficient access to the approved therapy resulted in
reports of strong negative feelings (2636 emotions [87.7%] of
total cited, whereby the participants were able to give multiple
responses), which included: anger, frustration, helplessness,
traumatization, unfair treatment, and devastation. More than
half of the participants felt helpless and/or frustrated (59.6%
5
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100

92.7
85.8

85.3

90.4

83.6

80
60

52.8

%
40
20
0
Intrathecal

Intravenous

Treated (n=395)

Oral

Untreated (n=945)

Fig. 3. Willingness of participants to accept different routes of administration. Percentage of participants who were willing to accept each administration route
stratified by treatment status. ∗ P<0.001 by chi-square test.
Table 3
Views on clinical trial participation, stratified by treatment status.
Treated

Untreated

All participants

n=393
80 (20.4%)
224 (57.0%)
38 (9.7%)

n=940
701 (74.6%)
37 (3.9%)
33 (3.5%)

n=1465∗
858 (58.6%)
296 (20.2%)
81 (5.5%)

51 (13.0%)

169 (18.0%)

230 (15.7%)

n=340
42 (12.4%)
69 (20.3%)

n=768
180 (23.4%)
232 (30.2%)

n=1230†
251 (20.4%)
331 (26.9%)

146 (42.9%)

271 (35.3%)

449 (36.5%)

83 (24.4%)

85 (11.1%)

199 (16.2%)

Are you interested in participating in a clinical trial?
Yes
Yes, but I would not want to stop the current treatment
Yes, I would consider stopping the current treatment and
switch to another therapy that is under investigation
No
Would you enter a clinical trial for which you know there is a placebo arm?
Yes
Yes, but only if I get the active substance after, if the
trial is successful
Yes, but only if I get the active substance after, if the
trial is successful. However, if my condition
deteriorates considerably during the trial, I would want
to be shifted onto the active substance‡
No
∗
†
‡

Including those who were treated/untreated/treatment status unknown and responded to the question regarding clinical trial participation.
Including those who were treated/untreated/treatment status unknown and indicated interest in participating in a clinical trial.
This question was purely hypothetical with a focus on potential patients’ needs, disregarding current standards set by the FDA and EMA.

significantly higher proportion of interest from the treated
population (87.0% vs. 82.0%; P=0.025) (Table 3).
When asked about taking part in clinical trials with placebo
arms, only 16.2% of those prepared to participate in a clinical
trial overall reported they would refuse. However, 63.4%
would only be willing to participate if they were eventually
able to receive the active substance. Significantly fewer
treated than untreated participants were willing to participate
in clinical trials with a known placebo arm (75.6% vs. 88.9%;
P<0.001). (Table 3).

overwhelming majority (96.6%) responded “Yes”, a trend
echoed across all treatment categories (Table 4).

4. Discussion
The therapeutic environment in SMA is changing fast.
Before 2017, not a single treatment was available in Europe.
In the last 3 years we have seen EMA approval of two
therapies, with others imminent. Throughout this period, SMA
Europe has continued to support the vital relationship between
patients and all respective stakeholders, to ensure the best
outcomes for the SMA community. Integral to this was the
2015 survey on patient expectations, which we now follow
up with EUPESMA-2019. Through this we gauge the current
expectations of patients given their expanded options.

3.2.4. Expectations of therapeutic outcome – stabilization
Nearly all participants stated that they would consider
stabilization to be relevant therapeutic outcome. Participants
where asked, “If there was a drug to stabilize your current
clinical state, would you consider this to be progress?” The

6
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Table 4
Participants’ views on stabilization, stratified by treatment status, age group,
responder type, mobility level and SMA type.
n
Overall
Treatment status
Age (years)

Responder type
Mobility level

SMA type

Treated
Untreated
<2
[2–5]
[6–11]
[12–17]
[18–25]
[26–40]
>40
Patient
Parent
Non-sitter
Sitter
Walker
1
2
3
4

[m5+;March 20, 2021;0:43]
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1474
395
945
59
229
254
150
168
296
318
775
699
636
643
195
244
672
525
33

to substantial problems for patients relating to treatment
access as well as eligibility to participate in clinical trials
or EAPs. Moreover, as a rare disease, the lack of clinical
experience when assigning a diagnosis of Type 1-4 leave
open the possibility of diagnostic errors. Furthermore, new
phenotypes emerging with the advent of new treatments have
been observed [59]. Patients with disease onset before 6
months of age, for example, can now achieve ‘sitter’ status
due to early treatment initiation [30], effectively transitioning
between types.
Classifying patients into types will never fully serve
individuals affected by a spectrum disease such as SMA.
Research shows that although the disease has a monogenic
origin, other factors mean that the manifestations are highly
complex. For example, correlation between SMN2 copy
number and the clinical phenotype is not always predictable;
peripherally available tissues show variations in SMN protein
levels as well as discrepancies in correlation with SMN2 copy
number, and genetic modifiers have been noted to influence
disease severity and symptoms [36]. A consensus on how to
move forward with a classification of SMA is needed, and
this should fully reflect individual patient circumstances and
needs.

Stabilization considered
progress (%)
96.6
95.2
97.2
98.3
93.9
97.2
99.3
95.8
97.0
96.5
96.5
96.7
96.5
96.6
96.9
92.6
97.9
96.8
97.0

4.1. Demography

4.3. Stabilization

This study included a broad spectrum of SMA patients
across Europe, from infants to adults, with differing mobility
levels. Most participants were sitters and non-sitters, with
fewest being walkers (see 4.2).
Scrutinizing demographics provided insights into the huge
impact SMA has on quality of life. Patients and their carers
living with SMA must adapt to the increasing loss of
independence – as indicated through reduced employment
for older patients and the fact that many had once been
able to use a manual wheelchair but no longer could.
Yet a large proportion of participants were affected by
disease manifestations such as scoliosis and the need for
a tracheostomy, which prevented access to clinical trial
involvement and/or treatment.

If the natural course of disease over time is deterioration,
stabilization might be considered a highly successful
treatment effect. Indeed, this survey strongly confirms the
finding of the 2015 survey by SMA Europe [35] that
individuals living with SMA consider stabilization of their
current clinical state to be progress, with 96.6% of all
participants in agreement and the proportion similar across
stratified groups.
Despite this, recent discussions have highlighted the
need for careful clinical counselling to manage the
therapeutic expectations of patients and their families
[36], as expectations are influenced by external sources
that may exaggerate potential benefits [60,61]. Given the
increasing media attention surrounding the SMA therapeutic
environment, there is a responsibility for clinicians, patient
organizations and other stakeholders to manage expectations,
especially those of newly diagnosed families. It should
be expected that responses to treatment will vary between
individuals [37–39,62].
Given the progressive nature of SMA, patients and families
express sadness and fear at the prospect of gradually losing
functional ability, and with it the ability to perform everyday
activities independently (to be discussed in more detail in
future publications) [51]. Further to being progressive, SMA
is unpredictable [55]. Therefore, as with other progressive
neurological disorders such as Parkinson’s disease, Duchenne
muscular dystrophy and multiple sclerosis, not knowing
if or when to expect a loss of functional ability results
in a need for frequent adaptation. This can lead to loss
of control, and by extension, independence. Consequently,
planning becomes difficult, social lives become restricted and

4.2. SMA type versus mobility level
SMA is a ‘spectrum disease’ where patients experience
disease progression. As such, for each SMA type, all three
mobility levels were reported, with similar patterns reported
by other recent studies as well as the first SMA Europeled survey in 2015 [35,39,55–58]. For example, despite those
with Type 1 SMA classically being defined as non-sitters,
many were sitters, and of those with Type 3 SMA, classically
defined as walkers, many could not walk; and in addition, the
expression of complications such as scoliosis, contractures or
ventilation between SMA type and the classical corresponding
mobility level is different. This suggests that type alone is not
a reliable criterion for assessing the severity of disease or its
progression.
Discussion of trial results based on a classification given
at diagnosis is therefore challenging, yet it persists, leading
7
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emotional well-being of individuals is negatively affected
[10,63–67]. The prospect of the condition not worsening is
clearly important across the SMA community and should be
taken into consideration when assessing the effectiveness of
therapies.

techniques among those who are untreated, acceptance for
more burdensome procedures is likely if a compound is
effective.
The challenges of intrathecal application are summarized
by Schorling et al. [30]; it can be particularly difficult
in patients with severe scoliosis or who have undergone
spinal fusion [75,76], and distribution of a drug is restricted
to the central nervous system [18]. In many patients with
SMA, veins are difficult to access, making intravenous
administration challenging, especially if repeated injections
are required, and oral administration, even though noninvasive, requires consideration of difficulty swallowing,
which for some patients will require a percutaneous
endoscopic gastrostomy tube [77].
Therapeutic approaches with different targets and routes
of administration are currently in development [36,78]. As
data are gathered, there should be three key considerations:
comparative effectiveness of a treatment; identification of
patient groups by trajectories or responsiveness to a given
therapy; and the measurement treatment impact based on
patient-relevant aspects of their disease. If successful, this
means that in future patients may be able to choose the
therapeutic approach that optimally reflects their needs in
regard to target as well as administration.

4.4. Access to approved treatments
Financial considerations can influence treatment access and
are a leading factor behind inequalities [68]. As there is no
consensus in Europe on how to determine the price of an
orphan drug, costs vary between countries [69]. Results from
this survey show unequal treatment access across different
age groups, SMA types and mobility levels, with the trends
between access and either type or mobility severity level
lacking in alignment. The study also highlights the frustration
felt by the participants on access issues. In response,
some patients and their families may pay for treatment via
fundraising initiatives, while others move to countries where
they have access to clinical trials or treatment is available,
leaving social safety nets behind [70]. The global SMA
community is well connected; experiences and information on
treatments are shared online. This means synchronized access
to treatments is highly important to avoid frustration.
Many countries restrict access to pharmacologic treatment
to the population assessed in associated clinical trials
[34]; there is a need to provide data supporting use in
other populations. Studies have suggested that SMN-targeted
therapies should be administered as early as possible in
the disease course to produce maximal therapeutic benefits
[39,58,62,71]; but older, chronic patients may still benefit,
as shown in real-world and more recent clinical trials
[40,41]. The definition of ‘optimal therapeutic benefit’ varies
according to the perspective. For drug developers and payors
in the health sector, it means the best possible outcome that
can be achieved on average; for individual patients, the term
reflects what they can achieve personally – regardless of
disease stage (‘individual optimal therapeutic benefit’).

4.6. Clinical trials
Participants showed a high willingness to engage in
clinical trials, despite trial participation being burdensome
and involving some risk. For many patients, participation
in a clinical trial represents their only chance to receive a
treatment or, if already on treatment, to discover whether
another compound would have an even better effect. The
frustration associated with lack of access was mirrored by
those unable to take part in a trial. While participants
appreciate the value of stabilization as an outcome, the
keenness of treated patients to participate suggests individual
patients are still in search of their individual optimal
therapeutic benefit.
The willingness to engage in a placebo-controlled trial
and accept associated burdens emphasizes the desperation
for treatments. Regardless of the willingness, the recruitment
of patients for future placebo-controlled clinical trials is
likely to become increasingly difficult, particularly for
treatment-naïve patients [30,36]. The use of placebo controls
where established therapies are available is rare [79] even
though placebo-controlled trials are considered acceptable
[80,81], and it is ethically challenging, especially for severe
conditions. A potential solution is considered in a recent study
by Krol et al. (2020), with the use of active-controlled trials
instead of placebo-controlled trials [82]. A recent Cochrane
Library review describes nusinersen as the only therapy for
SMA at the time of review publication for which there
is moderate certainty of benefit, and new therapies should
ideally either be compared with nusinersen or be evaluated
as an add-on therapy [78].

4.5. Drug targets and administration
This study shows that participants are in favor of
combination therapy and the need for additional treatment
approaches is high.
As SMN protein is ubiquitously expressed, SMA is
considered a multisystem disease [59,72,73]. The compound
benefits of peripheral and central application of an ASO
treatment were demonstrated in mice by Hua et al. [74].
Additional experiments in mice showed further benefits from
myostatin inhibitors in combination with an ASO or small
molecule [46-48]. However, there is a lack of clarity on this.
This survey shows that participants have a high willingness
to accept intrathecal, intravenous and oral administration of
therapeutics, with a notable preference for less invasive and
burdensome applications, which may also be characteristic of
the current lack of treatment options in SMA. While there is
significantly more acceptance for less invasive administration
8
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Clinical trial designs should also be considered, given the
impact of inclusion and exclusion criteria on approval and
reimbursement. The design of the pediatric nusinersen trials
meant placebo-controlled data were missing for the adult
population, which comprises around a third of the global
SMA population [51]. Many trials focus on early phases
of the disease, as motor improvement or lack of decline
are the most established ways to assess drug efficacy, and
secondary effects such as scoliosis and contractures are less
severe which simplifies assessments. However, therapies for
individuals with a prolonged disease duration should also
be sought to prevent disease progression, conserve motor
function and improve quality of life [78]. The full picture
of effectiveness includes specific motor scales and how they
reflect activities of daily living [16,67], as well as measures
of other patient-relevant aspects such as fatigue, fatigability,
endurance, speaking/swallowing and respiration, scoliosis
and contractures, sleep, pain and psychological problems
[12–15,17,53].
Current clinical trial designs and their primary outcome
measures assume an improvement through treatment and
neglect the concept that a stabilization or a slowing of
progression is also valuable for patients [53]. Chow and
Huang (2020) present innovative trial design and analysis for
drug development in rare diseases and highlight the concept of
demonstrating ‘not-ineffectiveness’ rather than ‘effectiveness’
[80,83]. As disease progression in SMA is gradual, changes
in function or stabilization – and thus identification of
treatment responders – is difficult to demonstrate in a clinical
trial setting, at least in part of the disease population. Yet
stabilization is important and meaningful change is relative
to functional ability, whereby small improvements in motor
function could have an important impact on quality of life
[53]. This should be considered when defining responders and
non-responders to a treatment.

type were not validated by clinicians. The data reflects the
patient’s perceptions and understanding exclusively; and
it was processed objectively and comprehensively without
assuming outliers, therefore some patients may have been
given an inaccurate type classification at diagnosis or, also
due to potential lack of patient records, did not pass on their
diagnosis correctly in this survey.

4.7. Study limitations and considerations on disease
classification

N.G. is a volunteer for SMA Europe and SMA Schweiz,
mother of two children, one living with SMA, and advisor
and lecturer for Biogen, Novartis, Novartis Gene Therapies
(AveXis) and Roche. E.S. is a volunteer for SMA Europe,
Initiative SMA and DGM, and mother of two grown up
children, one living with SMA. C.S., L.K. and A.M. are paid
staff at AFM Téléthon. M.-C.O. is a volunteer board member
for SMA Europe, AFM Téléthon, and GENETHON, mother
of twins, one living with SMA, and advisor for Biogen,
Novartis and Novartis Gene Therapies (AveXis). M.dL. is a
volunteer for SMA Europe and FundAME, mother of two
children living with SMA, and advisor for Biogen, Novartis,
Novartis Gene Therapies (AveXis), and Roche.

4.8. Conclusion
EUPESMA-2019 showed that equal access for all who
can benefit from a treatment is needed. Participants clearly
indicate that stabilization of their clinical state is a benefit,
they want to participate in clinical trials, and that alternative
treatment options, combined or add-on therapeutic approaches
focusing on different targets, are now expectations.
Patient perspectives and expectations need to be considered
during SMA treatments development and discussions on
treatment access. Stakeholders, including Patient Advocacy
Groups, must work together to foster innovative solutions
along the drug life cycle that incorporate new technologies
involving artificial intelligence and ‘big data’ modelling
of real-world data, to ensure drug development, including
approval and reimbursement processes, is not restricted due
to the rare disease status of SMA.
Above all, patients need safe and clinically effective
therapies and evidence indicating which therapy is optimal for
whom. From the patient perspective, stabilization and minor
changes in functional ability can have meaningful impacts
on their daily life. Our goal must be to gather evidence and
drive research further to personalize medicine, so that each
individual patient may have access to the therapy that provides
individual optimal therapeutic benefit.
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