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Abstract 

Background In 2017, a new treatment by nusinersen, an antisense oligonucleotide delivered by repeated intrathe‑
cal injections, became available for patients with spinal muscular atrophy (SMA), whereas clinical trials had mainly 
involved children. Since 2020, the oral, selective SMN2‑splicing modifier risdiplam has been available with restric‑
tions evolving with time. In this peculiar context of lack of data regarding adult patients, many questions were raised 
to define the indications of treatment and the appropriate follow‑up in this population. To homogenize access 
to treatment in France, a national multidisciplinary team meeting dedicated to adult SMA patients, named SMA multi‑
disciplinary team meeting, (SMDTs) was created in 2018. Our objective was to analyze the value of SMDTs in the deci‑
sion‑making process in SMA adult patients and to provide guidelines about treatment.

Methods From October 2020 to September 2021, data extracted from the SMDT reports were collected. The primary 
outcome was the percentage of cases in which recommendations on validating treatment plans were given. The sec‑
ondary outcomes were type of treatment requested, description of expectations regarding treatment and description 
of recommendations or follow‑up and discontinuation. Data were analyzed using descriptive statistics. Comparisons 
between the type of treatment requested were performed using Mann–Whitney test or the Student t test for quanti‑
tative data and the Fisher’s exact test or the χ2 test for qualitative data.

Results Cases of 107 patients were discussed at the SMDTs with a mean age of 35.3 (16–62). Forty‑seven were 
SMA type 2, and 57 SMA type 3. Twelve cases were presented twice. Out of 122 presentations to the SMDTs, most 
of requests related to the initiation of a treatment (nusinersen (n = 46), risdiplam (n = 54), treatment without men‑
tioning preferred choice (n = 5)) or a switch of treatment (n = 12). Risdiplam requests concerned significantly older 
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Introduction
First introduced in the early 2000s in the field of oncol-
ogy, multidisciplinary team meetings (MDTs) have 
proven their value in optimizing and standardizing the 
management and decision-making for cancer patients 
worldwide [1]. The practice of MDTs has gradually been 
extended to other specialties for which management is 
complex, particularly those involved in the field of rare 
diseases. The goal of the MDTs is to bring together health 
professionals involved in the management of a patient 
to optimize the diagnostic and therapeutic process. In 
France, under the guidance of successive Rare Disease 
Plans, MDTs have been extensively developed in the neu-
romuscular diseases reference centers network (FILNE-
MUS) (https:// www. filne mus. fr/) to reduce diagnostic 
wandering and to homogenize the therapeutic manage-
ment of these patients [2]. These objectives are particu-
larly challenging in the absence of opposable guidelines, 
as in the case of oncology MDTs.

Spinal muscular atrophy (SMA) is an autosomal 
recessive motor neuron disease caused by loss of the 
survival motor neuron 1 gene (SMN1), resulting in 
severe and progressive muscular atrophy and weak-
ness [3]. In 2017, the first treatment in SMA, the anti-
sense oligonucleotide nusinersen [4], was approved by 
the FDA and EMA, without any age or motor disabil-
ity restriction. In France, in the context of early access, 
nusinersen was granted a temporary authorization for 
use (ATU) in 2016 for the treatment of patients with 
SMA who have never reached an autonomous walk-
ing stage. In January 2018, the French Transparency 
Commission defined the conditions for access to the 
treatment for SMA types 1, 2 and 3: “nusinersen is 
indicated as first-line treatment for types 1 and 2, and 
is discussed on a case-by-case basis for types 3, taking 

into account walking ability”. This commission defined 
at the same time that “the indication of nusinersen and 
the decision to stop it should be taken in an MDT in 
the neuromuscular reference centers”. At that time, 
the efficacy of the treatment in adult patients had not 
been the subject of any prospective or retrospective 
studies. Then, many questions were raised to define 
the indications: What are the most appropriate indica-
tions for treatment in adults? Should only progressing 
patients be treated? For type 3 SMA patients, should 
only patients losing their ability to walk be considered 
for treatment? In addition, the MDT decisions should 
define, at the time of the initial decision, the criteria 
for treatment discontinuation. The lack of established 
discontinuation criteria in the literature and studies 
also raised many questions: when should the efficacy of 
treatment in adults be assessed? Is a patient with stable 
disease a responder? What assessment methods are the 
most appropriate for severe adult SMA?

In this context, the national neuromuscular network, 
Filnemus, proposed in 2018 the establishment of national 
MDTs dedicated to innovative therapies in adult SMA 
patients (SMDTs) inspired by those previously developed 
for the pediatric population in 2017 by the neuromuscu-
lar commission of the French Society of Pediatric Neu-
rology [5]. The objectives were to homogenize the criteria 
for starting treatment, the follow-up and the evaluations 
of these patients. Afterward, risdiplam has been avail-
able under the ATU system since 2020, even though no 
comparative study between the two drugs was available. 
Access conditions to this treatment have changed over 
time (Fig. 1). Then in the period from 2020 to 2021, neu-
rologists caring for adult SMA patients had to adapt to 
these different modalities of prescription and adjust their 
indications.

patients (p = 0.002), mostly SMA type 2 (p < 0.0001), with greater disease severity in terms of motor and respiratory 
function compared to requests for nusinersen. In the year prior to presentation to the SMDTs, most of the patients 
experienced worsening of motor weakness assessed by functional tests as MFM32 or other meaningful scales 
for the most severe patients. Only 12% of the patients discussed had a stable condition. Only 49/122 patients (40.1%) 
expressed clear expectations regarding treatment. The treatment requested was approved by the SMDTs in 72 
patients (67.2%). The most common reasons to decline treatment were lack of objective data on the disease course 
prior discussion to the SMDTs or inappropriate patient’s expectations. Treatment requests were more likely to be 
validated by the SMDTs if sufficient pre‑therapeutic functional assessment had been performed to assess the natu‑
ral history (55% vs. 32%) and if the patient had worsening rather than stable motor function (p = 0.029). In patients 
with approved treatment, a‑priori criteria to define a further ineffectiveness of treatment (usually after 14 months 
of treatment) were proposed for 67/72 patients.

Conclusions In the context of costly treatments with few controlled studies in adults with SMA, in whom assessment 
of efficacy can be complex, SMDTs are ‘real‑world observatories’ of great interest to establish national recommenda‑
tions about indications of treatment and follow‑up.

Keywords Spinal muscular atrophy, SMA, Multidisciplinary team meeting, Clinical decision‑making, Treatment
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The aim of this study was to analyze the value of 
SMDTs in the decision-making process in SMA adult 
patients and to propose recommendations/guidelines 
about treatment (indications, choice, follow-up and crite-
ria for discontinuation) derived from the SMDTs.

Methods
Description of the SMDTs
In France, patients (children and adults) affected by 
neuromuscular diseases are mainly managed by the 
neuromuscular reference centers of the Rare Disease 
network, Filnemus (https:// www. filne mus. fr/ la- filie re- 
de- sante- filne mus/ prese ntati on). Following a meeting of 
the Filnemus ‘Therapeutic Trials and Innovative Thera-
pies Committee’ (https:// www. filne mus. fr/ la- filie re- de- 
sante- filne mus/ les- commi ssions/ essais- thera peuti ques), 
a group of neurologists with expertise in SMA from each 
of the major French reference centers was set up. This 
group was formed to constitute a quorum of the SMDT. 
This quorum was defined to ensure the collegial nature 
of the SMDTs and to cover the entire French territory. 
Depending on the cases submitted to the SMDTs, experts 
from other medical disciplines were invited: pediatric 
neurologists, pulmonologists, physical medicine and 
rehabilitation physicians, radiologists. These experts 
from other disciplines also worked in a neuromuscular 
reference center or in close collaboration. An operational 

charter was defined and approved by all quorum mem-
bers (Additional file 1). All doctors who occasionally pre-
sent patient cases have signed and approved this charter. 
SMDTs could only be held if at least four neurologists of 
the quorum were attending. Formal SMDTs, including 
prospective record keeping, started in October 2018 for 
French adult SMA patients. The meetings were video-
conferenced because of their frequency and national 
dimension using the dedicated tool Rofim (https:// 
www. rofim. fr/). The meetings were initially held every 
3 months and then monthly from October 2020. Patients 
must be informed prior to the SMDT by their referring 
physician. The referring physician agreed to obtain the 
patient’s consent to the sharing and exchange of data. 
The discussions of the patient’s case at the SMDTs were 
recorded in the patient’s file.

To submit a case to the SMDT, a minimum set of 
clinical information was required to be provided by the 
referring practitioner (Additional file  2). In addition 
to medical data, nonmedical information such as psy-
chosocial characteristics (occupation, family situation, 
social context, desire for pregnancy, etc.) was frequently 
required because of their impact on the decision-making 
process of a treatment plan. To assess the disease course 
and thus be able to define therapeutic objectives, an anal-
ysis of at least two functional assessments before submis-
sion to the SMDTs was needed.

Approval of nusinersen

Jan 2018

Nusinersen is 
indicated as first-line 
treatment for types 1 

and 2, and is discussed 
on a case-by-case 
basis for types 3, 

taking into account 
walking ability in 
national MDTs. 

ATU for Risdiplam

May 2020

Risdiplam for type 2 
in cases of lumbar 
puncture failure, 

intolerance or 
inability to receive 

nusinersen. 

April 2021

Risdiplam for all 
types of SMA 

patients in cases of 
puncture failure, 

intolerance or 
inability to receive 

nusinersen. 

Oct 2021

Approval of Risdiplam

Risdiplam approved 
in all types of SMA 
regardless of type, 

age or clinical status.

Study period

October 2020 September 2021

Fig. 1 Changes in access to specific SMA treatments during the study period in France

https://www.filnemus.fr/la-filiere-de-sante-filnemus/presentation
https://www.filnemus.fr/la-filiere-de-sante-filnemus/presentation
https://www.filnemus.fr/la-filiere-de-sante-filnemus/les-commissions/essais-therapeutiques
https://www.filnemus.fr/la-filiere-de-sante-filnemus/les-commissions/essais-therapeutiques
https://www.rofim.fr/
https://www.rofim.fr/
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Therapeutic context in France during the study
Data for this study were collected from October 2020 to 
September 2021. The SMDTs have adjusted their deci-
sion-making process over time based on French health 
authorities. The French Health Authorities regulatory 
changes in access to SMA specific treatments during 
the study period are shown in Fig. 1.

Decision making process
At the SMDTs, the patient’s referring physician pre-
sents the patient’s file to the quorum. Several informa-
tion were requested:

• Reasons: introduction of a treatment, switch or any 
other issue

• Patient’s progression profile along with the ele-
ments of the functional assessment to support it

• Expectations/objectives regarding treatment 
impact

The discussion, supported by personal experience of 
the quorum and literature available at the time of the 
discussion, was to confirm the indication, define the 
appropriate means and period of evaluation, and define 
the criteria for discontinuation. A report was drawn up 
for each case during the SMDTs. If, at the end of the 
collegial discussion, no consensual solution was found, 
the report of the meeting specifies which clarifications 
are requested. For some patients, a second presentation 
to the SMDTs was requested.

Data collection
The data collected retrospectively were age, age at 
onset, SMA type, number of copies of the SMN2 gene, 
walking ability, presence of a feeding tube, spine fusion 
surgery, noninvasive ventilation or invasive ventilation, 
reason for discussion of treatment to SMDTs, type of 
treatment requested if applicable, patients’ expectations 
if available, and type of functional tests performed.

In France, the functional evaluations performed 
routinely were the 32-item Motor Function Measure 
(MFM32) Motor Function Measure (MFM) [6], the 
Revised Upper Limb Module (RULM) [7], the 10-m 
walking test (10mWT) [8], the six-minute walking test 
(6MWT) [9], the Goal Attainment Scale (GAS) [10] and 
Myotools. Myotools are tools developed to assess upper 
limb strength and function in patients with neuromus-
cular diseases. Three of them assess pinch (MyoPinch), 
grip (MyoGrip), or wrist flexion and extension strength 
(MyoWrist) [11, 12]. Vital capacity (VC) was also col-
lected. Patients with severe motor weakness of upper 
limbs were also evaluated by the clavitest (http:// clavi 

test. free. fr/). This test provides a quantified assessment 
of keyboarding.

Several different types of major recommendations 
made during the SMDTs were collected: validation of 
starting a treatment, type of treatment, recommenda-
tions for follow-up assessment methods, frequency of 
patient assessment, a-priori criteria for discontinuing 
treatment, and need to resubmit the case to SMDTs.

Design
The primary outcome of the study was the percentage 
of cases in which recommendations on validating treat-
ment plans were given during SMDTs. The secondary 
outcomes were as follows: type of treatment request, 
description of expectations regarding treatment and 
description of recommendations for follow-up and 
discontinuation.

Statistical analysis
Quantitative data were expressed as mean or median 
with ranges and compared using the Mann–Whitney test 
or the Student t test. Qualitative data were expressed as 
number and percentage and were compared using the 
Fisher’s exact test or the Chi2 test. Statistical analysis 
were performed using IBM SPSS statistics (version 20). A 
two-tailed p value < 0.05 was considered significant.

Ethical
This study was classified as a service evaluation, and 
therefore, no formal research ethics committee approval 
was needed. However, the study was conducted accord-
ing to research governance guidance and in compliance 
with the Declaration of Helsinki.; that is, participants in 
the focus groups were given written and verbal informa-
tion and time to ask questions prior to participation. They 
were assured of anonymity; participation was implicit of 
consent. All data from this study are anonymized and 
stripped of all sensitive personal and patient identifiers.

Results
Recommendations given by SMDTs
During the period from October 2020 to September 
2021, 107 patients were discussed at the SMDTs (50 
women (47%); mean age = 35.3  year (16–62)). Patient 
characteristics are detailed in Table 1. Forty-seven (44%) 
were SMA type 2, and fifty-seven were SMA type 3. The 
remaining three patients were type 1 (n = 1) and type 4 
(n = 2). Most patients were presented only once, and 12 
patients were presented twice; thus, 122 cases were dis-
cussed. Most of them were discussed for a decision to 
start treatment (n = 117). In 46 cases, the treatment 
requested was nusinersen; in 54 cases, risdiplam; and in 
5 cases, request to initiate treatment without mentioning 

http://clavitest.free.fr/
http://clavitest.free.fr/
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preferred choice. In the remaining 12 cases, a switch of 
treatment (nusinersen to risdiplam or risdiplam to nusin-
ersen) was requested.

Type of treatment requested
Figure 2 is an illustration of the treatment requests pre-
sented at the SMDTs. Nusinersen was requested in 46 
cases (38%), mostly for SMA type 3 patients (n = 40, 
87%). The remaining patients were type 2 (n = 5) and type 
4 (n = 1). Treatment by Risdiplam was requested in 54 
cases (44%), mostly for type 2 patients (n = 37, 69%). The 
remaining patients were type 3 (n = 16) and type 1 (n = 1). 
In 5 patients, treatment initiation was requested without 
mentioning the preferential drug by the referring physi-
cian. In 12 cases, a switch of treatment was requested. For 
11 of them, it was a switch from nusinersen to risdiplam. 
The duration of prior treatment with nusinersen was 
highly variable (mean = 17.5 months; 0.5 to 42 months). 
Reasons for switching from nusinersen to risdiplam were 
difficulties related to the intrathecal injection procedure 
(pain (n = 3); access failure (n = 1); postlumbar puncture 
syndrome (n = 1)), organizational difficulties in perform-
ing intrathecal injections in the context of the COVID-19 
pandemic (n = 1), and treatment ineffectiveness (n = 5). In 
one type 2 patient, a switch to nusinersen was requested 
after an 18-month treatment with risdiplam. The moti-
vation for the switch was to obtain an improvement in 
motor function, whereas the patient was stable under 
nusinersen treatment.

When comparing subgroups of patients according to 
the type of treatment requested, risdiplam requests con-
cerned significantly older patients (p = 0.002), mostly 
SMA type 2 (p < 0.0001), with greater disease severity in 
terms of motor and respiratory function compared to 

requests for nusinersen. Table  2 shows the main differ-
ences between the two groups.

Indications regarding treatment
Figure  3 summarizes the indications for considering 
treatment according to SMA subtypes. Most patients 
were being referred for upper or lower limb worsening 
of motor weakness. Only 12% of patients discussed at the 
SMDTs had a stable condition.

Assessment of patients before treatment
Functional assessment was required before the case was 
presented to the SMDTs. The most frequently performed 
outcome measures were MFM (66.4%), FVC (29.5%), 
RULM (22.9%), 6MWT (14.7%), Myotools (13.1%), 
10MWT (9.8%), TUG (2.4%), and Clavitest (4.1%). 
Forty-nine patients (45.7%) had the same functional 
tests performed twice with at least 6  months of follow-
up before SMDTs (median follow-up prior to SMDTs of 
11.5 months).

Patient expectations regarding treatment
The description of the patient’s expectations is shown in 
Fig.  4. Only 49 patients (45.8%) expressed clear expec-
tations regarding treatment before presentation to the 
SMDTs. Thirteen patients (26.5%) were waiting for an 
improvement mainly regarding their ability to eat or 
perform their hygiene care at least partially. Of the 34 
requests for stabilization (69.4%), these mainly concerned 
their ability to control the wheelchair, use a keyboard for 
environmental control, recreational activities or their 
work. Two patients (4.0%) wished to stabilize their upper 
limb function and improve their trunk posture, especially 
when using a wheelchair.

Table 1 Patients’ characteristics

MD missing data; MFM32 32‑item motor function measure; NA not applicable; RULM revised upper limb module; SMA spinal muscular atrophy; 6MWT six‑minute 
walking test; 10mWT ten‑meter walking test

SMA type 1 (n = 1) SMA type 2 (n = 47) SMA type 3 (n = 57) SMA type 4 (n = 2)

Mean age in years (range) 44 33.3 (20–55) 37.4 (16–62) 48 (40–56)

Mean age at onset (y) NA NA 7.2 29.5

Mean SMN2 copy numbers MD 2.9 3.3 4

Wheel chair bound (%) 1 (100) 47 (100) 31 (54) 0 (0)

Feeding tube 1 3 1 0

Spine fusion surgery (%) 1 (100) 41 (87.2) 18 (31.6) 0

Noninvasive ventilation/invasive ventilation 0/1 22/10 7/2 0/0

Median MFM32 (% total score) NA 12 (0–40.6) 56.0 (14.6–83.0) 83 (MD)

Median 6MWT (meters) (range) NA NA 215 (0–450) 400

Median 10mWT (s) (range) NA NA 9.0 (0–36) MD

Median RULM (range) NA 7 (0–18) 17 (2–37) MD

Median FVC (%) (range) NA 25 (1.1–54) 93 (46–140) MD
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Analysis of SMDTs recommendation
The SMDTs approved treatment in 72 cases (67.3%) dur-
ing the study period, with the following distribution: 
69.5% for nusinersen requests, 51.8% for risdiplam, 80% 

for treatment without precision and 58.3% for a switch 
of treatment (Fig. 2). For nusinersen, treatment was not 
approved or clarification was requested by the SMDT 
quorum in 14 cases due to missing data on baseline 

122 cases discussed
(107 patients) 

Treatment by nusinersen
requested

n=46

Treatment approved
n=32

Not approved or
clarifications requested

n=14

Treatment by risdiplam
requested

n=54

Treatment approved
n=28

Not approved or
clarifications requested

n=26

Treatment requested 
without preferential choice

n=5

Treatment approved
n=4 (nusinersen=3, 

risdiplam=1)

Switch of treatment
n=12

Treatment approved
(risdiplam n=1, nusinersen

n=7)

Other reason
n=3

Fig. 2 Distribution of cases presented at the SMDTs according to the reason for discussion
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functional assessment (n = 6, 13%) or patient expectations 
(n = 3, 7%), lack of evidence of disease progression (n = 7, 
15%), or intercurrent disease (somatoform disorder, met-
astatic colorectal cancer) (n = 2, 4%). For risdiplam, treat-
ment was not approved or clarification was requested 
by the SMDT quorum in 26 cases: no contraindications 

to intrathecal administration, very severe muscle weak-
ness with difficulty measuring changes in functional 
assessment, and intercurrent disease (chondrosarcoma, 
unexplained inflammatory syndrome). Treatment by 
nusinersen was validated in 3 patients and treatment by 
risdiplam in one for request of treatment without preci-
sion. For the switch request, the change of treatment was 
not validated by the quorum due to a short-term preg-
nancy project (n = 1) and lack of data on progression 
under the first treatment used (n = 3).

Treatment requests were more likely to be validated by 
the SMDTs if sufficient pre-therapeutic functional assess-
ment had been performed to assess the natural history 
(55% vs. 32%; p = 0.05) and if the patient had worsening 
rather than stable motor function (p = 0.029).

Recommendations for patient follow‑up
According to the initial objectives of the treatment and 
the patient’s disease progression, different monitoring 
schemes were defined: at 6 and 14  months (66%), at 4, 
8 and 14 months (12.3%), at 3 and 6 months (7.4%), and 
at 12  months (11%). The tests proposed for the follow-
up included MFM (85%), RULM (10%), Myotools (39%), 
Clavitest (17%), 6MWT (21%), 10mWT (20%), and GAS 
(11%).

In patients on approved treatment, a priori criteria for 
discontinuation were defined in 67/72 patients. For the 
majority of patients, it was recommended that treatment 
efficacy be assessed at 14  months and that the patient 
be readmitted to the SMDT if treatment failure was 

Table 2 Comparison between subgroups of patients by type of 
treatment requested (nusinersen versus risdiplam)

Significant differences between the two groups are indicated in bold (p < 0.005)

Request for 
nusinersen 
(n = 46)

Request for 
risdiplam 
(n = 54)

P value

Age at inclusion 39.45 32.63 0.002
Men 25 22 0.272

MFM32 (n) 65.54 (n = 13) 24.80 (n = 10) 0.002
Type 2: n (%) 3 (7.1%) 30 (65.2%) 0.000001
Type 3: n (%) 37 (88.1%) 15 (32.6%) 0.00001
Walking with aid (%) 12 (28.6% = 3 (6.5%) 0.06
Wheel‑chair bound (%) 23 (54.8%) 39 (84.8%) 0.012
Eating alone (%) 29 (85.3%) 15 (38.5%) 0.00001
Eating with help (%) 4 (11.8%) 12 (30.8%) 0.00001
Depending on food (%) 0 (0.0%) 8 (20.5%) 0.0001
Feeding tube (%) 1 (2.9%) 4 (1.3%) 0.00001
Spine fusion surgery (%) 10 (25.0%) 35 (81.4%) 0.0001
No ventilation (%) 35 (85.4%) 16 (36.4%) 0.0001
Non invasive ventila‑
tion (%)

6 (14.6%) 18 (40.9%) 0.0001

Invasive ventilation (%) 0 (0.0%) 10 (22.7%) 0.0001

23
4

7

1

1 2

SMA type 2

Worsening of UL Worsening of UL and respiratory function

stable condition worsening of respiratory function

Worsening of UL and axial muscles autres

29

20

4

7
1

SMA type 3

Worsening of UL Worsening of LL

Stable condition Worsening of UL and LL

Worsening of UL and swallowing function

A B

Fig. 3 Reason for treatment request regarding SMA type. The diagram illustrates the patients’ motor progression in the period prior to presentation 
to the SMDTs. A in SMA type 2 patients. B in SMA type 2 patients. UL: upper limbs, LL: lower limbs
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suspected. In all but one case, the criteria for stopping 
treatment were worsening of a functional test and/or loss 
of a specific function (walking, dressing).

Discussion
This study analyses the implementation of a collegial 
decision-making process in a context of innovative thera-
peutics for which little or no data were initially available. 
It offers a decision-support model when two innova-
tive therapies are available without sufficient hindsight 
to assess their comparative benefits. This study demon-
strates the evolution of therapeutic indications as col-
lective feedback and real-life data become available. This 
decision-making methodology highlighted the need to 
be as precise as possible about patients’ expectations, to 
adapt indications and, above all, evaluation methods to 
these expectations. It also demonstrated the need for a 
prior evolutionary slope, enabling us to define the crite-
ria for discontinuing treatment as soon as the treatment 
decision is taken. Last but not least, this approach has 
made it possible to standardize patient decision-making 
and assessment procedures at national level, depending 
on their stage of disability and treatment decision.

The time period of our study reflects a particularly 
challenging point in the decision-making process for 
the treatment of SMA patients. At that time, nusinersen 
was approved for all types of SMA, while risdiplam was 
just becoming available under the ATU, with access 

conditions evolving over the period. From October 
2020 to September 2021, treatment initiation requests 
accounted for 87.5% of the reasons for presenting to the 
SMDTs, including 38.3% of requests to start nusinersen, 
45.0% of requests for risdiplam and 4.1% of requests for 
treatment without precision, the type of which was left 
to the discretion of the SMDT quorum. Ten percent of 
requests were for a switch of treatment. The higher pro-
portion of requests for risdiplam was probably due to the 
recent availability of risdiplam at the time of the study 
and the convenience of its route of administration (oral vs 
intrathecal).The majority of requests for nusinersen were 
from type 3 patients, whereas the majority of requests for 
risdiplam were from type 2 patients. This difference is 
easily explained by the regulatory context of the period, 
as only patients with a contraindication to nusinersen 
were eligible for risdiplam.

Treatment was approved by the SDMTs in 72 patients 
(67.3%), with a higher proportion of nusinersen approvals 
than risdiplam approvals (69.5% vs. 51.8%). The reasons 
why the quorum of SDMTs issued a negative opinion or 
a need for clarification on a treatment request varied by 
treatment type. The majority of refusals for risdiplam 
were motivated by the absence of contraindications to 
intrathecal administration, which at the time of our study 
was a necessary criterion for obtaining an ATU, whereas 
refusals for nusinersen were mainly motivated by the ina-
bility to assess the future efficacy of the drug due to the 

0

2

4

6

8

10

12

14

16

Trunk/head Respiratory Wheelchair control Eat/drink Walk Keyboard use Hygiene care Hobbies Transfers

N
um

be
ro

f p
at

ie
tn

s

Treatment goals as expressed by patients

Improvement Stabilization

Fig. 4 Patients’ expectations. This figure shows patients’ expectations of treatment in terms of function. The bars show the absolute number 
of patients who expressed an expectation for that function. Dark grey indicates expectation of improvement, light grey indicates expectation 
of stability



Page 9 of 13Salort‑Campana et al. Orphanet Journal of Rare Diseases           (2024) 19:24  

lack of an evolutionary slope prior to presentation to the 
SMDTs or the overall stability of the disease.

Analysis of the percentage of cases with treatment 
validation reflects the decision-making process of the 
SMDTs. The rate of validated cases was higher when 
the pre-treatment evolutionary slope was defined, when 
motor deterioration was highlighted and when patient 
expectations were well defined. The assessment of the 
pre-treatment evolutionary trajectory was an impor-
tant point in the SMDTs’ discussions. In order to decide 
whether a treatment is ineffective or not, it is essential to 
have previously defined the criteria that define its effec-
tiveness. In adult SMA, there is great heterogeneity in 
the profiles of disease progression [13, 14]. The definition 
of a responder patient thus requires prior availability of 
slopes on the main scales (MFM32, HFMSE, RULM). The 
example of late-onset Pompe disease, another genetic 
neuromuscular disease, has shown that in the absence of 
an initial definition of the individual evolutionary profile, 
recognizing the therapeutic benefit of the treatment is 
challenging in the presence of stability of the disease or of 
a slight worsening despite treatment [15]. The long-term 
efficacy of nusinersen into adulthood remains to be dem-
onstrated. Only real-life data are available on nusinersen 
in adult type 3 SMA patients, and no published data on 
treated patients with type 4 SMA are available. Avail-
able retrospective and prospective observational studies 
as well as meta-analysis in adults indicate a mild treat-
ment effect or a stabilization of motor function [16–21]. 
Concerning risdiplam, no clinical trials in adult patients 
have been conducted, although published clinical tri-
als of risdiplam have included some adult patients [22]. 
In a monocentric longitudinal cohort study, HFMSE and 
Children’s Hospital of Philadelphia Infant Test of Neuro-
muscular Disorders (CHOP INTEND) scores increased 
in parallel with increases of CMAP amplitudes in both 
median nerves in 18 adult patients with SMA type 2 or 
3 treated with risdiplam during a 10-month treatment 
period [23]. Observational studies, meta-analysis and real 
life will likely define its therapeutic effect in adult patients 
[24–26].

Several functional scales have been validated in adult 
SMA [27–29]. In most cases, they enable the progres-
sion profile of the disease to be determined. However, 
in the most severe patients, these tests are affected 
by a floor effect, making it impossible to accurately 
assess the functional changes perceived by patients. 
In order to present a patient to SDMTs, it was manda-
tory to assess motor function using functional scales 
prior the discussion. The most commonly used were 
MFM32, RULM, 6MWT and myotools. The MFM32 
is a functional scale widely used in spinal muscular 
atrophy. In the phase 3, double-blind, randomised, 

placebo-controlled trial of risdiplam, the primary end-
point was the change from baseline in the total score 
of the 32-item Motor Function Measure at month 12 
[22]. This scale is more widely used in France than the 
HMFSE. For this reason, the MFM32 was preferred for 
routine patient follow-up. However, these scales have 
been shown to be equivalent [30]. However, only 45.7% 
had the same functional tests performed twice with a 
minimum follow-up of 6  months prior SMDTs. These 
values reflect the difficulties in assessing the most 
severe patients, as well as the presence of many patients 
who were lost to multidisciplinary consultations before 
the era of therapies. Once treatment initiation had been 
validated, the SMDTs provided recommendations on 
follow-up modalities. Over the course of the meetings, 
a consensus on functional assessment was gradually 
reached. For less severe patients, the “classic” assess-
ment scales were proposed (MFM32, RULM, 6MWT). 
In the most severe forms, where a precise assessment 
was not possible because of the floor effect of the scales, 
personalized assessments based on the patient’s main 
expectations were proposed: timed computer typing 
tests such as clavitest, wheelchair driving tests… In all 
cases, an assessment of the patient’s reported outcome 
was proposed, focusing on expectations, by means of 
MCRO and/or GAS (Goal Attainment Scaling), espe-
cially in the context of patients with severe disease [31].

The analysis of patients’ expectations of the treat-
ment is an essential element in ensuring patient adher-
ence and satisfaction. Adult SMA patients have a long 
experience of disability and progressive disease. Then, 
patients expect that a new treatment that could sta-
bilize their disease represents more than 80% impor-
tant progress [32, 33]. In our study, 45.8% of patients 
expressed clear expectations regarding treatment 
before presentation to the SMDTs. A very interesting 
point is that patients were waiting more for stabiliza-
tion than improving their function (69.4% vs 26.5%). 
Patient expectations are focused on maintaining func-
tions representing a major impact on their quality 
of life. Current outcome measures, which have been 
used in clinical trials, do not allow the assessment of 
patient expectations, and the experience of SMDTs out-
lined the importance of introducing patient-reported 
outcomes for the assessment of the benefits of treat-
ments such as MCRO or GAS [34]. Thus, stabilization 
or improvement in their abilities for “use restroom 
without assistance”, “bed to chair transfer without 
assistance”, and “use a keyboard” represent the most 
important outcomes of a treatment and the reason for 
its continuation [35]. A great number of medico-social 
parameters contribute to the precise scope of patients’ 
expectations. A careful definition of the patient’s 
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expectations at the time of indication is a prerequisite 
for establishing therapeutic goals and, consequently, 
discontinuation criteria.

To our knowledge, criteria for the discontinuation of 
treatment in adult SMA patients have not been defined 
in previous studies. However, while two expensive treat-
ments are available in adults and their long-term safety 
and efficacy are not known, it seems essential to define 
criteria for discontinuing treatment and to carefully 
consider the indications. For this purpose, the SMDTs 
defined criteria for the discontinuation of treatment for 
the vast majority of patients at the time of validation 
of treatment. These criteria were defined on an ad hoc 
basis, based on the advice of quorum experts, taking into 
account the functional assessment performed prior to 
the SDMTs, the disease progression (worsening or sta-
bility) and most importantly the patient’s expectations. 
For most of the patients, the criteria for discontinuation 
of treatment were evidence of a deterioration on a func-
tional test or the loss of motor function. Since the end 
of our study period, SMDTs have refined the criteria for 
cessation of treatment according to the minimal clinically 
important difference (MCID) that represents meaning-
ful changes for patients. The used MCIDs for HFMSE, 
MFM32, RULM and 6MWT were 3 points, 3 points, 2 
points and 30 m, respectively [27, 36]. The SMDTs used 
these MCIDs for a one-year period. However, in the 
future, it will probably be necessary to use criteria more 
suitable to adult SMA patients, integrating the specific 
features of different subtypes of SMA patients [37].

With increasing treatment options, the question 
of switching therapies is raised relatively frequently, 
even though no guidelines are available on this subject. 
Among the switch requests presented to the SMDTs, the 
majority (11/12) consisted of switching from nusinersen 
to risdiplam. This may be attributed to the fact that ris-
diplam had become available in adults at the time of our 
study. The switch motivation was mainly related to dif-
ficulty with the mode of administration of nusinersen. In 
the remaining 5 cases, the reason for the switch request 
was treatment failure. To date, there are very few data 
concerning switching therapies in SMA patients. These 
are mainly small studies of SMA type 1 or 2 children who 
received nusinersen first followed by gene therapy or of 
patients who received gene therapy and were then treated 
with nusinersen or risdiplam [38–40]. In an observa-
tional study of compassionate use of risdiplam in both 
type 1 and 1 adult and children patients with spinal mus-
cular atrophy in Germany, some patients had previously 
received nusinersen. A total of 30.6% of type 1 and 12.2% 
of type 2 patients received risdiplam for loss of efficacy of 
nusinersen. However, the definition of loss of efficacy was 
not clearly defined [41].

Several limitations of our study are worth discuss-
ing. First, our study is a retrospective study based on the 
written reports of the SMDTs. SMDT meetings were 
not tape-recorded, which may have limited the compre-
hensiveness of the data collected. Second, the analysis 
of the responses of the SMDTs showed some variability 
that may be explained by different intrinsic and extrinsic 
factors, such as the different composition of the partici-
pants attending the SMDTs, the weight of the cumula-
tive experience, and changes over time in regulatory 
aspects of access to treatment. Other studies exploring 
the decision-making process in MDTs have shown that 
patients’ nonmedical characteristics may influence chal-
lenging medical decisions [42]. However, because of the 
retrospective design of our study, it was not possible to 
assess the impact of this factor on the decision process. 
Finally, it would be interesting to have the patient’s point 
of view and an analysis of the social benefits of the impact 
of these decisions, but the design of our study does not 
allow this.

Conclusion
In SMA adult patients, there are still major issues for 
both available treatments, i.e., nusinersen and risdiplam, 
concerning adverse effects, the lack of evidence of their 
efficacy in the more severe forms of the disease and data 
on long-term effects. There is also no consensus about 
when and how to assess disease progression under treat-
ment, as most of the clinical trials have focused on the 
pediatric population. Functional scales used in treated 
children are sometimes unsuitable for very severe adult 
patients. These issues have led the French neuromuscu-
lar network to consider personalized treatment according 
to the characteristics of each patient. The SMDTs con-
stitutes a real-life observatory of the implementation of 
innovative treatments in SMA. The discussions during 
the SMDTS were of great interest to establish national 
recommendations about indications of treatment and 
follow-up. The analysis of the SMDTS revealed a het-
erogeneity of recommendations over time. This may be 
explained by the fact that MDT is a dynamic organization 
(physicians present, regulatory aspects regarding access 
to treatments, accumulation of experience). An analysis 
of the decision-making process is needed to improve the 
quality and homogeneity of decisions.
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