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2 Benefit assessment

2.1 [Executive summary of the benefit assessment

Background

In accordance with §35a Social Code Book (SGB) V, the Federal Joint Committee (G-BA)
commissioned the Institute for Quality and Efficiency in Health Care (IQWiG) to assess the
benefit of the drug onasemnogene abeparvovec. The assessment is based on a dossier compiled

by the pharmaceutical company (hereinafter referred to as the “company’). The dossier was
sent to IQWiG on 17 May 2021.

Research question

The aim of the present report is the assessment of the added benefit of onasemnogene
abeparvovec in comparison with the appropriate comparator therapy (ACT) in patients with 5q
spinal muscular atrophy (SMA) with a bi-allelic mutation in the survival motor neuron (SMN)1
gene and either a clinical diagnosis of SMA type 1 or up to 3 copies of the SMN2 gene.

SMA is a disease with a heterogeneous phenotype ranging from mild to very severe. The classic
classification by type is based on age at symptom onset and clinical presentation. In addition,
with the introduction of newborn screening for 59 SMA, the group of patients with pre-
symptomatic diagnosis represents an increasingly important patient population. Thus, the ACT
specified by the G-BA resulted in the research questions presented in Table 2.

Table 2: Research questions of the benefit assessment of onasemnogene abeparvovec

Research |Subindication ACT?
question
Patients with 5q SMA with a bi-allelic mutation in the SMN1 gene and up to 3 copies of the SMN2
gene with
1 SMA type 1 Nusinersen
2 SMA type 2
SMA type 3 Treatment of physician’s choice
choosing from nusinersen or BSC®
4 Pre-symptomatic patients with 5q SMA with a bi-allelic | Nusinersen
mutation in the SMN1 gene and up to 3 copies of the
SMN2 gene

a. Presentation of the respective ACT specified by the G-BA.

b. BSC refers to the therapy that provides the patient with the best possible, individually optimized, supportive
treatment to alleviate symptoms and improve the quality of life. Various measures, including e.g.
physiotherapy according to the catalogue of remedies (catalogue of prescribable remedies according to §92
(6) SGB V as the second part of the guideline on the prescription of remedies in contracted doctor care),
may be suitable in this therapeutic indication for treating the patient’s individual symptoms of SMA or a
corresponding ventilation of the patient, if necessary.

ACT: appropriate comparator therapy; BSC: best supportive care; G-BA: Federal Joint Committee; SGB:
Social Code Book; SMA: spinal muscular atrophy; SMN: survival motor neuron

Institute for Quality and Efficiency in Health Care (IQWiG) -1-
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For easier presentation and better readability, the present benefit assessment uses the following
terms for the research questions in the running text:

= Research question 1: patients with SMA type 1
= Research question 2: patients with SMA type 2
= Research question 3: patients with SMA type 3

= Research question 4: pre-symptomatic patients

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. A minimum treatment period of 12 months is required.

Results
Research question 1: patients with SMA type 1
Evidence provided by the company

There are no randomized controlled trials (RCTs) of direct comparison between onasemnogene
abeparvovec and the ACT nusinersen or a corresponding indirect comparison based on RCTs
for patients with SMA type 1. The company therefore presented a comparison of individual
arms from different studies. For onasemnogene abeparvovec, the company included the single-
arm studies AVXS-101-CL-101 (hereinafter referred to as “START” study),
AVXS-101-CL-302 (hereinafter referred to as “STR1VE-EU” study) and AVXS-101-CL-303
(hereinafter referred to as “STR1VE-US” study) for patients with SMA type 1. For nusinersen,
the company included the RCT ISIS 396443-CS3B (hereinafter referred to as “ENDEAR”
study) and the single-arm study ISIS 396443-CS3A (hereinafter referred to as “CS3A” study)
as well as the extension study ISIS 396443-CS11 (hereinafter referred to as “SHINE” study) to
the ENDEAR study (SHINE-ENDEAR) and to the CS3A study (SHINE-CS3A).

However, the data presented by the company are unsuitable to draw conclusions on the added
benefit of onasemnogene abeparvovec in comparison with nusinersen. This is justified below.

Evidence on onasemnogene abeparvovec
» Studies START, STR1VE-EU and STR1VE-US

The single-arm studies START, STR1VE-EU and STR1VE-US included patients with genetic
documentation of a bi-allelic SMN1 mutation, 2 SMN2 gene copies, clinical SMA symptoms
and an age of 6 months or less at the time of treatment. The patient populations include the
subpopulation with 2 SMN2 gene copies of patients with SMA type 1.

The START study included 15 patients in 2 cohorts (cohort 1 [low dose]: N =3, cohort 2
[therapeutic dose]: N = 12), the STR1VE-EU study included 33 patients, and the STR1VE-US
study included 22 patients.

Institute for Quality and Efficiency in Health Care (IQWiG) -2-
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With the exception of cohort 1 of the START study, treatment with onasemnogene abeparvovec
in all 3 studies was in compliance with the specifications of the Summary of Product
Characteristics (SPC). Cohort 1 was not considered further due to the dosage, which was not in
compliance with the approval. In addition to treatment with onasemnogene abeparvovec, the
patients received supportive measures that can be regarded as sufficient implementation of a
therapy in the sense of best supportive care (BSC) according to the recommendations for SMA.

Evidence on the appropriate comparator therapy nusinersen
. Study ENDEAR

The ENDEAR study is a double-blind RCT. In the study, patients were either treated with
nusinersen or received a sham intervention, each in addition to supportive measures, which
correspond to a BSC. The study included patients with genetic documentation of 5q SMA,
<7 months of age at study start, symptom onset at < 6 months of age, as well as 2 SMN2 gene
copies.

Only the nusinersen arm (N = 81) is relevant for the comparison presented by the company.
Treatment with nusinersen was by intrathecal bolus injection. After the last study visit, patients
had the opportunity to participate in the open-label long-term SHINE study (see below).

= Study CS3A

The CS3A study is a single-arm dose-escalation study, which included patients with genetic
documentation of 5 SMA who were 21 days to 7 months of age at screening and with symptom
onset at > 21 days and < 6 months of age. A total of 21 patients were included in the study, of
which 20 patients in 2 cohorts (cohort 1: N =4, cohort 2: N = 16) were treated with nusinersen.
The patients received additional supportive measures that can be regarded as sufficient
implementation of a therapy in the sense of a BSC according to the recommendations for SMA.

Treatment with nusinersen was by intrathecal bolus injection. After the last study visit, patients
could participate in the open-label long-term SHINE study (see below).

= Study SHINE

The SHINE study is an open-label, long-term study with patients who had previously
participated in a nusinersen study (ENDEAR, CS3A, CHERISH, CS12 or EMBRACE). All
included patients were treated with nusinersen in compliance with the SPC. No information on
supportive measures is available. The patients were assigned to one of 5 groups depending on
which study they had previously participated in. For the present research question, only the
groups of the SHINE study are relevant that included patients who had already been treated
with nusinersen in the studies ENDEAR and CS3A (hereinafter referred to as “SHINE-
ENDEAR” or “SHINE-CS3A”).

Institute for Quality and Efficiency in Health Care (IQWiG) -3-
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Comparison of individual arms from different studies

For onasemnogene abeparvovec, the company used the pooled population from the studies
START, STR1VE-EU and STR1VE-US for the comparison of individual arms of different
studies. For nusinersen, the company used results from the pooled population of the studies
SHINE-ENDEAR and SHINE-CS3A for the efficacy outcomes. On the nusinersen side, the
company used the pooled safety populations of the studies ENDEAR and CS3A for the
comparison for the harm outcomes.

Insufficient similarity of the study populations of the comparison of individual study arms
presented by the company

The studies used by the company basically correspond to the research question. However, due
to the lack of randomization, results from a comparison of individual arms of different studies
are subject to inherent uncertainty, so that an added benefit can only be derived if the effects
are sufficiently large. Among other things, a sufficient similarity of the study populations is
assumed in the present data constellation. However, this is not the case in the comparison
presented:

=  Marked difference in disease durations

Although patients in the studies on onasemnogene abeparvovec and nusinersen had a similar
age at symptom onset, patients in the onasemnogene abeparvovec studies were notably younger
at the time of gene therapy compared with patients in the nusinersen studies at the first dose.
Thus, the patients also differed notably with regard to the mean disease duration, measured as
the time from symptom onset to the first dose or gene therapy (START: 8.7 weeks, STR1VE-
EU: 10.8 weeks, STR1VE-US: 7.8 weeks versus ENDEAR: 15.4 weeks, CS3A: no data, taking
into account available parameters, a mean period of 13.8 weeks is assumed).

Disease duration is a very important confounder. For example, the benefit assessment of
nusinersen showed that the earlier the patients included in the ENDEAR study were treated
with nusinersen after symptom onset, the greater the effectiveness of the treatment. A
statistically significant and relevant effect in the outcomes “death or permanent ventilation”,
“permanent ventilation” and “motor milestone achievement” (measured by the Hammersmith
Infant Neurological Examination [HINE] Section 2) was only shown in the subgroup of patients
with a disease duration < 12 weeks (N = 34). However, this subgroup overall had a comparable
median age at first dose and a comparable median disease duration as the patients included in
the onasemnogene studies. If for nusinersen only the data of this subgroup of patients with a
disease duration < 12 weeks from the ENDEAR study are compared with the pooled data of the
onasemnogene abeparvovec studies, it is shown that the effect becomes notably smaller for the
composite outcome “death or permanent ventilation” and the individual components.

» Different inclusion and exclusion criteria regarding respiratory morbidity

Furthermore, when interpreting the results presented by the company, it must be taken into
account that the inclusion and exclusion criteria with regard to ventilation and respiratory

Institute for Quality and Efficiency in Health Care (IQWiG) -4 -
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symptoms differed between the studies on onasemnogene abeparvovec and nusinersen. As a
result, the nusinersen studies potentially included patients with a less favourable prognosis
regarding respiratory events at baseline than the onasemnogene abeparvovec studies. Data on
ventilation subdivided according to type and duration of ventilation are not available for any of
the studies. Furthermore, based on the available information on patient characteristics, no clear
statements can be made on the comparability of the study populations with regard to disease
severity at baseline.

Research question 2: patients with SMA type 2

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with nusinersen in patients with SMA type 2. This resulted in no hint of an added
benefit of onasemnogene abeparvovec in comparison with the ACT nusinersen; an added
benefit is therefore not proven.

Research question 3: patients with SMA type 3

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with treatment of physician’s choice choosing from nusinersen or BSC in patients
with SMA type 3. This resulted in no hint of an added benefit of onasemnogene abeparvovec
in comparison with the ACT; an added benefit is therefore not proven.

Research question 4: pre-symptomatic patients

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with the ACT nusinersen for pre-symptomatic patients. The company did identify
the ongoing single-arm study AVXS-101-CL-304 (hereinafter referred to as “SPRINT” study)
for onasemnogene abeparvovec, and the single-arm study 232SM201 (hereinafter referred to as
“NURTURE” study) for nusinersen in pre-symptomatic patients with 2 or 3 SMN2 gene copies
who were not allowed to be older than 6 weeks at the time of the first or one-dose treatment
with the study medication. It did not conduct a comparison of the studies SPRINT and
NURTURE, however.

Probability and extent of added benefit, patient groups with therapeutically important
added benefit?

Table 3 shows a summary of probability and extent of the added benefit of onasemnogene
abeparvovec.

3 On the basis of the scientific data analysed, IQWiG draws conclusions on the (added) benefit or harm of an
intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data).
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or
less benefit). For further details see [1,2].

Institute for Quality and Efficiency in Health Care (IQWiG) -5-
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Table 3: Onasemnogene abeparvovec — extent and probability of added benefit

Research |Subindication ACT? Extent and probability of added
question benefit
Patients with 5q SMA with a bi-allelic mutation in the SMN1 gene and up to 3 copies of the SMN2
gene with
1 SMA type 1 Nusinersen Added benefit not proven
2 SMA type 2 Added benefit not proven
SMA type 3 Treatment of physician’s | Added benefit not proven

choice choosing from
nusinersen or BSC®

4 Pre-symptomatic patients with 5q | Nusinersen Added benefit not proven
SMA with a bi-allelic mutation in
the SMN1 gene and up to 3 copies
of the SMN2 gene

a. Presentation of the respective ACT specified by the G-BA.

b. BSC refers to the therapy that provides the patient with the best possible, individually optimized, supportive
treatment to alleviate symptoms and improve the quality of life. Various measures, including e.g.
physiotherapy according to the catalogue of remedies (catalogue of prescribable remedies according to §92
(6) SGB V as the second part of the guideline on the prescription of remedies in contracted doctor care),
may be suitable in this therapeutic indication for treating the patient’s individual symptoms of SMA or a
corresponding ventilation of the patient, if necessary.

ACT: appropriate comparator therapy; BSC: best supportive care; G-BA: Federal Joint Committee; SGB:
Social Code Book; SMA: spinal muscular atrophy; SMN: survival motor neuron

The G-BA decides on the added benefit.

2.2 Research question

The aim of the present report is the assessment of the added benefit of onasemnogene
abeparvovec in comparison with the ACT in patients with 5q SMA with a bi-allelic mutation
in the SMN1 gene and either a clinical diagnosis of SMA type 1 or up to 3 copies of the SMIN2
gene.

SMA is a disease with a heterogeneous phenotype ranging from mild to very severe. The classic
classification by type is based on age at symptom onset and clinical presentation [3-5]. In
addition, with the introduction of newborn screening for 5q SMA, the group of patients with
pre-symptomatic diagnosis represents an increasingly important patient population [6-9]. Thus,
the ACT specified by the G-BA resulted in the research questions presented in Table 4.

Institute for Quality and Efficiency in Health Care (IQWiG) -6-
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Table 4: Research questions of the benefit assessment of onasemnogene abeparvovec

Research |Subindication ACT?
question
Patients with 5q SMA with a bi-allelic mutation in the SMN1 gene and up to 3 copies of the SMN2
gene with
1 SMA type 1 Nusinersen
2 SMA type 2
SMA type 3 Treatment of physician’s choice
choosing from nusinersen or BSC®
4 Pre-symptomatic patients with 5q SMA with a bi-allelic | Nusinersen
mutation in the SMN1 gene and up to 3 copies of the
SMN2 gene

a. Presentation of the respective ACT specified by the G-BA.

b. BSC refers to the therapy that provides the patient with the best possible, individually optimized, supportive
treatment to alleviate symptoms and improve the quality of life. Various measures, including e.g.
physiotherapy according to the catalogue of remedies (catalogue of prescribable remedies according to §92
(6) SGB V as the second part of the guideline on the prescription of remedies in contracted doctor care
[10]), may be suitable in this therapeutic indication for treating the patient’s individual symptoms of SMA
or a corresponding ventilation of the patient, if necessary.

ACT: appropriate comparator therapy; BSC: best supportive care; G-BA: Federal Joint Committee; SGB:
Social Code Book; SMA: spinal muscular atrophy; SMN: survival motor neuron

For easier presentation and better readability, the present benefit assessment uses the following
terms for the research questions in the running text:
= Research question 1: patients with SMA type 1
= Research question 2: patients with SMA type 2
= Research question 3: patients with SMA type 3

= Research question 4: pre-symptomatic patients
The company followed the G-BA’s specification of the ACT.

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. A minimum treatment period of 12 months is required.
This corresponds to the inclusion criteria of the company, which, however, also pointed out that
in its view a longer observation period than 12 months may be necessary for specific outcomes.

Institute for Quality and Efficiency in Health Care (IQWiG) -7 -
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2.3 Research question 1: patients with SMA type 1
2.3.1 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources of the company in the dossier:

= study lists on onasemnogene abeparvovec (status: 12 April 2021)

= bibliographical literature search on onasemnogene abeparvovec (last search on
18 February 2021)

= search in trial registries/trial results databases for studies on onasemnogene abeparvovec
(last search on 18 February 2021)

= search on the G-BA website for onasemnogene abeparvovec (last search on 6 March
2021)

= bibliographical literature search on the ACT (last search on 18 February 2021)

= search in trial registries/trial results databases for studies on the ACT (last search on
18 February 2021)

= search on the G-BA website for the ACT (last search on 6 March 2021)
To check the completeness of the study pool:

= search in trial registries for studies on onasemnogene abeparvovec (last search on 20 May
2021); for search strategies, see Appendix A of the full dossier assessment

= search in trial registries for studies on the ACT (last search on 20 May 2021); for search
strategies, see Appendix A of the full dossier assessment

Concurring with the company, no relevant RCTs enabling a direct comparison or an adjusted
indirect comparison with the ACT via a common comparator were identified from the check of
the study pool.

Since the company identified no RCTs for direct comparisons or adjusted indirect comparisons,
it conducted a search for further investigations and presented a comparison of individual arms
from different studies. In addition, it presented the results of the ongoing, single-arm long-term
study AVXS-101-LT-001 [11,12] (hereinafter referred to as “LT-001" study) as supplementary
information.

However, the data presented by the company are unsuitable to draw conclusions on the added
benefit of onasemnogene abeparvovec in comparison with nusinersen. This is justified below.

Institute for Quality and Efficiency in Health Care (IQWiG) -8-
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2.3.1.1 Evidence provided by the company
Table 5 shows the study pool of the comparison of individual arms of different studies presented

by the company.

Table 5: Study pool of the company — comparison of individual arms of different studies:
onasemnogene abeparvovec vs. nusinersen (SMA type 1)

Study Study category Available sources
Study for the | Sponsored | Third- CSR" Registry | Publication and
approval of study?® party entries® other sources?
the drug to study
be assessed (yes/no (yes/no (yes/no
(yes/no) (yes/no) | (yes/no) | [citation]) | [citation]) [citation])
Studies with onasemnogene abeparvovec
AVXS-101-CL-101 Yes Yes No No Yes [13,14] Yes [15-21]
(START®)
AVXS-101-CL-302 Yes Yes No No Yes [22,23] Yes [20,21]
(STR1VE-EU®)
AVXS-101-CL-303 Yes Yes No No Yes [24,25] | Yes[20,21,26]

(STRIVE-US®)

Studies with nusinersen

ISIS 396443-CS3A No No Yes No  |Yes[27,28]| Yes[29-31]
(CS3A)

ISIS 396443-CS3B No No Yes No | Yes[32,33] ] Yes [30,31,34-37]
(ENDEAR®)

ISIS 396443-CS11 No No Yes No | Yes[38,39] Yes [30]

(SHINE® )

a. Study for which the company was sponsor.

b. Due to the working conditions during the coronavirus pandemic, the present assessment was conducted
without access to the CSR in Module 5 of the dossier.

c. Citation of the study registry entries and, if available, of the reports on study design and/or results listed in
the study registries.

d. Other sources: documents from the search on the G-BA website and other publicly available sources.

e. In the following tables, the study is referred to with this abbreviated form.

f. Patients from the studies ENDEAR and CS3A are followed up in the long-term SHINE study.

CSR: clinical study report; G-BA: Federal Joint Committee; SMA: spinal muscular atrophy

For onasemnogene abeparvovec, the company included the single-arm studies
AVXS-101-CL-101 (hereinafter referred to as “START” study), AVXS-101-CL-302
(hereinafter referred to as “STR1VE-EU” study) and AVXS-101-CL-303 (hereinafter referred
to as “STR1VE-US” study) for patients with SMA type 1. For nusinersen, the company
included the RCT ISIS 396443-CS3B (hereinafter referred to as “ENDEAR” study) and the
single-arm study ISIS 396443-CS3A (hereinafter referred to as “CS3A” study) as well as the
extension study ISIS 396443-CS11 (hereinafter referred to as “SHINE” study) to the ENDEAR
study (SHINE-ENDEAR) and to the CS3A study (SHINE-CS3A). The studies ENDEAR and
SHINE-ENDEAR are already known from the benefit assessment of nusinersen [37].
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Based on its search, in addition to the above-mentioned studies, the company identified the
ongoing single-arm, long-term study LT-001, to which patients could cross over after
completion of the START study, for patients with SMA type 1 for onasemnogene abeparvovec.
The end of the study is planned for 2033. The company presented results for the data cut-off on
11 June 2020 as supplementary information because it considered these to show long-term
efficacy of onasemnogene abeparvovec. A total of 13 patients from the START study (3 from
cohort 1 [low dose] and 10 from cohort 2 [therapeutic dose], see below) crossed over into the
long-term study. At the request of the parents, 7 of these 13 children (53.8%) started treatment
with nusinersen during the first year of the study [20]. At the time of the data cut-off on 11 June
2020, the duration of follow-up observation was between 4.6 and 6.2 years. Concurring with
the company, the results of this study are not considered for the present assessment. This is due
to the fact that the results of the study cannot be meaningfully interpreted together with the
other studies, as more than half of the patients included were also treated with nusinersen. The
company itself excluded the LT-001 study from the comparison of individual arms of different
studies on the grounds that the observation period of LT-001 study was longer than in SHINE-
ENDEAR and SHINE-CS3A.

The evidence presented by the company in the comparison of individual arms of different
studies is described below. Further information on study, intervention and patient
characteristics of the studies included by the company can be found in Appendix B of the full
dossier assessment.

Evidence on onasemnogene abeparvovec
Studies START, STRIVE-EU and STRIVE-US

The single-arm studies START, STR1VE-EU and STR1VE-US included patients with genetic
documentation of a bi-allelic SMN1 mutation, 2 SMN2 gene copies (without ¢.859G>C
mutation in exon 7), clinical SMA symptoms, and an age of 6 months or less at the time of
treatment. In the START study, the inclusion of patients with an age <9 months at the time of
treatment was possible until protocol version 2 of 24 June 2015; this concerned the first
9 patients recruited. The patient populations include the subpopulation with 2 SMN2 gene
copies of patients with SMA type 1.

The START study included 15 patients in 2 cohorts (cohort 1 [low dose]: N =3, cohort 2
[therapeutic dose]: N =12, see below), the STR1VE-EU study included 33 patients, and the
STR1VE-US study included 22 patients.

The study design of all 3 studies included a screening phase of up to 30 days, a treatment phase
with a one-dose administration of onasemnogene abeparvovec in an inpatient setting, and a
follow-up phase up to 24 months after administration of the study medication (START) or until
the patients had reached 18 months of age (STR1VE-US and STR1VE-EU). Afterwards, the
patients had the opportunity to participate in a long-term study. Patients from the START study
could participate in the LT-001 study (see above), patients from the STR1VE studies in the
AVXS-101-LT-002 study.
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With the exception of cohort 1 (low dose [6.7 x 10'3 vector genomes (vg)/kg body weight]) of
the START study, treatment with onasemnogene abeparvovec in all 3 studies was in compliance
overall with the specifications of the SPC [40]. Cohort 1 was not considered further by the
company due to the dosage, which was not in compliance with the approval. The approach is
appropriate. The dosage of 2.0 x 10'* vg/kg body weight in cohort 2 of the START study
corresponds to the dosage of 1.1 x 10'* vg/kg body weight recommended in the SPC. The
different concentration data are due to different measurement methods (quantitative polymerase
chain reaction [qQPCR] in the START study versus droplet digital PCR [ddPCR] in the STR1VE
studies) [20]. In addition to treatment with onasemnogene abeparvovec, the patients received
supportive measures.

Supportive measures

In accordance with the recommendations for the treatment of SMA [41,42], it is assumed that
the patients in the studies always received supportive measures in the sense of BSC in addition
to treatment with an active therapy. BSC refers to the therapy that provides the patient with the
best possible, individually optimized, supportive treatment to alleviate symptoms and improve
the quality of life. The G-BA mentioned measures such as physiotherapy according to the
catalogue of remedies, and a corresponding ventilation of the patient, if necessary.

In all 3 studies on onasemnogene abeparvovec, patients were encouraged to follow the Centers
for Disease Control and Prevention (CDC) recommendations or the recommendations of local
European guidelines on routine vaccinations (including palivizumab prophylaxis to prevent
respiratory syncytial virus [RSV] infection). Data on patients with ventilatory and nutritional
support at baseline are available for all studies, but not for physiotherapeutic measures (see
Table 13 in Appendix B.3 of the full dossier assessment). For the studies START and STR1VE-
US, data on concomitant medications taken during the study are also available from the G-BA’s
benefit assessment [21]. In both studies, all included patients took at least one concomitant
medication. The most commonly taken concomitant medications by ATC classification in the
STRIVE-US study (N =22) were vaccines (n=21; 95.5%), analgesics (n=16; 72.7%) and
drugs for acid-related disorders (n = 15; 68.2%). The most commonly administered drugs in the
START study (N = 12) were: paracetamol (n = 11; 91.7%), influenza vaccines (n =9; 75.0%),
ranitidine hydrochloride (n=8; 66.7%), sodium chloride (n=9; 75.0%), ibuprofen (n=8§;
66.7%), pneumococcal vaccine (n=7, 58.3%), amoxicillin (n=6; 50.0%),
diphtheria/pertussis/tetanus vaccine (n = 6; 50.0%) and Haemophilus influenza type B vaccine
(n=7; 58.3%). Furthermore, none of the 3 studies explicitly excluded any drugs that could call
into question the implementation of a BSC (see Table 12 in Appendix B.2 of the full dossier
assessment).

In summary, the concomitant drug and non-drug measures used in the studies are considered a
sufficient implementation of a therapy in the sense of a BSC according to the recommendations
for SMA [41,42].
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The company did not comment on supportive measures in the dossier and therefore did not
comment on whether it considered the supportive measures in the onasemnogene studies
START, STR1VE-EU and STR1VE-US to correspond to a BSC.

Evidence on the appropriate comparator therapy nusinersen
Study ENDEAR

The ENDEAR study is a double-blind RCT. Patients in the study were either treated with
nusinersen or received a sham intervention, each in addition to supportive measures, which
correspond to a BSC (for a detailed description, see benefit assessment of nusinersen [37]). The
study included patients with genetic documentation of 5q SMA and < 7 months of age at study
start as well as symptom onset at <6 months of age. According to the inclusion criteria,
participation in the study was restricted to patients with 2 SMN2 gene copies. The included
patient population thus only includes the subpopulation with 2 SMN2 gene copies of patients
with SMA type 1.

A total of 122 patients were randomly allocated in a 2:1 ratio to treatment either with nusinersen
(N =281) or with a sham intervention (N =41). Only the nusinersen arm is relevant for the
comparison presented by the company. The BSC arm is therefore not considered further.

Treatment with nusinersen was given as an intrathecal bolus injection on study days 1, 15, 29,
64 (loading) and 183 and 302 (maintenance). In deviation from the recommendations in the
SPC [43], dosing was age-adjusted in accordance with the regimen described in Table 12 in
Appendix B.2 of the full dossier assessment. The deviation from the SPC had no overall
influence on the present assessment and is not considered further (for information on the
deviating dosage, see benefit assessment of nusinersen [37]).

The study design included a planned study duration of approximately 14 months in total. The
study was terminated early due to the proof of efficacy of nusinersen based on positive effects
for the outcome “motor milestone achievement”. The median observation period at the final
data cut-off on 16 December 2016 was 280 days in the nusinersen arm. After the last study
visit, patients had the opportunity to participate in the open-label long-term SHINE study (see
below).

Study CS3A4

The CS3A study is a single-arm dose-escalation study, which included patients with genetic
documentation of 5 SMA who were 21 days to 7 months of age at screening and with symptom
onset at > 21 days and < 6 months of age. The study population thus represents patients with
SMA type 1. A total of 21 patients were included in the study, of which 20 patients in 2 cohorts
(cohort 1: N =4, cohort 2: N=16) were treated with nusinersen and received additional
supportive measures (see below).

Treatment with nusinersen was as an intrathecal bolus injection on study days 1, 15 and 85
(loading), followed by one maintenance dose on day 253 (i.e. 5.5 months after the last dose)

Institute for Quality and Efficiency in Health Care (IQWiG) -12 -



Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

and then subsequent maintenance doses at 4-month intervals. According to the SPC [43],
however, 4 loading doses should be given on days 0, 14, 28 and 63, followed by maintenance
doses at 4-month intervals. In addition, in deviation from the specification provided in the SPC,
the dosage was age-adjusted based on the volume of the cerebrospinal fluid: In cohort 1, patients
received a dose equivalent to 6 mg from 2 years of age during the loading phase and a dose
equivalent to 12 mg from 2 years of age during the maintenance phase. In cohort 2, patients
received a dose equivalent to 12 mg from 2 years of age during both the loading phase and the
maintenance phase. Overall, the deviation from the SPC is not that serious, so that consideration
of the CS3A study is comprehensible in the present situation.

The study design of the CS3A study included a 21-day screening phase, a treatment phase (until
day 1261) and a 3-month follow-up observation (until day 1352). After the last study visit,
patients could participate in the open-label long-term SHINE study (see below).

Supportive measures

In accordance with the recommendations for the treatment of SMA [41,42], the patients in the
CS3A study were to receive additional supportive measures in the sense of a BSC in addition
to treatment with active therapy (for definition see earlier in this section).

In the CS3A study, concrete measures for a BSC were already defined with the inclusion and
exclusion criteria. For example, the medical care had to meet international standards of care in
SMA regarding respiratory and gastrointestinal measures in the opinion of the investigator both
at the start and in the course of the study [9]. At study entry, patients had to receive adequate
nutrition and hydration (with or without gastrostomy) in the opinion of the investigator, and
had to have an age-appropriate body weight. In addition, baseline data are available on patients
with ventilatory support and gastric feeding tubes, but not on physiotherapeutic measures (see
Table 13 in Appendix B.3 of the full dossier assessment).

In summary, the concomitant drug and non-drug measures used in the study are considered a
sufficient implementation of a therapy in the sense of a BSC according to the recommendations
for SMA [41,42].

The company did not comment on supportive measures in the dossier and therefore did not
comment on whether the supportive measures in the CS3A study corresponded to a BSC.

Study SHINE

The SHINE study is an open-label, long-term study with patients who had previously
participated in a nusinersen study (ENDEAR, CS3A, CHERISH, CS12 or EMBRACE). All
included patients were treated with nusinersen in compliance with the SPC [43]. No information
on supportive measures is available. The patients were assigned to one of 5 groups depending
on which study they had previously participated in (see Table 11 in Appendix B.1 of the full
dossier assessment). For the present research question, only the groups of the SHINE study are
relevant that included patients who had already been treated with nusinersen in the studies
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ENDEAR and CS3A (hereinafter referred to as “SHINE-ENDEAR” or “SHINE-CS3A”). All
patients in the nusinersen arm who completed the ENDEAR study entered the SHINE-
ENDEAR study (N = 65). From the single-arm CS3A study, all patients who completed the
study, with the exception of one child, also entered the SHINE-CS3A study (N = 13).

The study is ongoing with a planned study duration of 5 years (from day 1 of the maintenance
dose to day 1800) and a planned end of study in 2023.

2.3.1.2 Comparison of individual arms from different studies

For onasemnogene abeparvovec, the company used the pooled population (N = 66) from the
studies START (cohort 2, N =12), STRIVE-EU (N =32) and STRIVE-US (N = 22) for the
comparison of individual arms of different studies. For nusinersen, the company used results
from the pooled population (N = 101) of the studies SHINE-ENDEAR (N = 81) and SHINE-
CS3A for the efficacy outcomes (N = 20). The patient numbers refer to the patients originally
included in the index studies ENDEAR and CS3A, as observation of these patients was
continued in the studies SHINE-ENDEAR and SHINE-CS3A. On the nusinersen side, the
company used the pooled safety populations (N =100) of the studies ENDEAR (N = 80,
nusinersen arm) and CS3A (N = 20) for the comparison for the harm outcomes.

In addition, the company presented the results of the individual studies START, STR1VE-EU
and STR1VE-US as supplementary information in the dossier, and compared these results with
those of the individual studies SHINE-ENDEAR and SHINE-CS3A for the efficacy outcomes,
and with ENDEAR and CS3A for the harm outcomes.

Insufficient similarity of the study populations of the comparison of individual study
arms presented by the company

The studies used by the company basically correspond to the research question. However, due
to the lack of randomization, results from a comparison of individual arms of different studies
are subject to inherent uncertainty, so that an added benefit can only be derived if the effects
are sufficiently large.

With reference to IQWiG’s General Methods [1] and the benefit assessment of onasemnogene
abeparvovec by the G-BA [21], the company classified the effects in the comparison it
presented for the composite outcome “death or permanent ventilation” and its individual
components as “dramatic”. The assessment of the company is not shared, as a sufficient
similarity of the study populations is one of the prerequisites for the derivation of an added
benefit in the present data constellation. However, this is not the case in the comparison
presented (see below). Furthermore, it is pointed out that the comparison in the benefit
assessment of the G-BA was made against BSC and not, as in the present benefit assessment,
against nusinersen as the ACT.
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Marked difference in disease durations

Although patients in the studies on onasemnogene abeparvovec and nusinersen had a similar
age at symptom onset (see Table 13 in Appendix B.3 of the full dossier assessment), patients
in the onasemnogene abeparvovec studies were notably younger at the time of gene therapy
(START: 14.8 weeks, STR1VE-EU: 17.8 weeks, and STR1VE-US: 16.1 weeks) compared with
patients in the nusinersen studies at the first dose (ENDEAR: 23.3 weeks; CS3A: no data [age
at screening: 20.1 weeks]). Thus, the patients also differed notably with regard to the mean
disease duration, measured as the time from symptom onset to the first dose or gene therapy
(START: 8.7 weeks, STRIVE-EU: 10.8 weeks, STR1VE-US: 7.8 weeks versus ENDEAR:
15.4 weeks, see Table 13 in Appendix B.3 of the full dossier assessment). For the CS3A study,
there is no information on the time between symptom onset and first dose, but only on the mean
time between symptom onset and screening (11.6 weeks). Assuming a similar time between
screening and first dose as in the ENDEAR study, the mean time between symptom onset and
first dose for patients in the CS3A study was 13.8 weeks.

Disease duration is a very important confounder. For example, the benefit assessment of
nusinersen showed that the earlier the patients included in the ENDEAR study were treated
with nusinersen after symptom onset, the greater the effectiveness of the treatment. In
particular, there was an effect modification by the characteristic of disease duration (> 12 weeks
versus < 12 weeks) for the outcomes “death or permanent ventilation”, “permanent ventilation”
and “motor milestone achievement” (measured by the HINE Section 2). There was a
statistically significant and relevant effect for all outcomes only in the subgroup of patients with

a disease duration < 12 weeks [37].

As described above, the patients in the onasemnogene abeparvovec studies had a notably shorter
disease duration compared with the patient population of the ENDEAR study. However, the
subgroup in the ENDEAR study with < 12 weeks of disease duration (N = 34) had overall a
comparable median age at first dose (16 weeks) and a comparable median disease duration
(8 weeks) to patients enrolled in the onasemnogene abeparvovec studies (median age at first
dose: 13.5 to 15.2 weeks; median disease duration: 7.4 to 10.9 weeks). If for nusinersen only
the data of this subgroup of patients with a disease duration < 12 weeks from the ENDEAR
study are compared with the pooled data of the onasemnogene abeparvovec studies, it is shown
that the observed effect estimation becomes notably smaller for the composite outcome “death
or permanent ventilation” and the individual components (see Table 6).
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Table 6: Influence of disease duration on treatment effect: onasemnogene abeparvovec vs.
nusinersen

Outcome category Onasemnogene Nusinersen Onasemnogene
Outcome abeparvovec (SHINE-ENDEAR and abeparvovec Vs.
(CL-303, CL-302 and SHINE-CS3A) nusinersen
CL-101)
N Median time to N Median time to HR [95% CI]; p-value®
event in months event in months
[95% CI] [95% CI]
Patients with Patients with
event event
n (%) n (%)
Mortality
Overall survival Comparison with nusinersen — pooled total populations
66 NA 101 NA 0.14 [0.03; 0.62];
2 (3.0) 22 (21.8) <0.001
Comparison with nusinersen — subgroup < 12 weeks disease duration
66 - 34° - RR: 0.34 [0.06; 1.96];
2 (3.0) 3 (8.8) 0.260°
Morbidity
Death or permanent Comparison with nusinersen — pooled total populations
ventilation®
66 NA 101 NA 0.08 [0.02; 0.26];
3 (4.5) 49 (48.5) <0.001
Comparison with nusinersen — subgroup < 12 weeks disease duration
66 - 34b - RR: 0.26 [0.07; 0.97];
3(4.5) 6(17.6) 0.031¢
Permanent ventilation Comparison with nusinersen — pooled total populations
66 NA 101 NA 0.05 [0.01; 0.34];
1(1.5) 28 (27.7) <0.001
Comparison with nusinersen — subgroup < 12 weeks disease duration
66 - 34b - RR: 0.17 [0.02; 1.59];
1(1.5) 3 (8.8) 0.085¢

a. HR, 95% CI as well as p-value from a Cox model; no more detailed description of the model.
b. Subgroup of patients with a disease duration < 12 weeks from the ENDEAR study.
c. Institute‘s calculation; effect RR, CI (asymptotic) and p-value (unconditional exact test, CSZ method
according to [44]).
d. Composite outcome, composed of the individual components “death” and “permanent ventilation”;
o nusinersen studies: for the ENDEAR study defined as ventilation > 16 hours per day continuously for
> 21 days in the absence of acute reversible events or tracheostomy; in the CS3 A study defined as
ventilation for > 16 hours per day continuously for > 14 days in the absence of acute reversible illness
= onasemnogene abeparvovec studies: ventilation defined as > 16 hours per day continuously for > 14 days
in the absence of acute reversible illness and excluding perioperative ventilation

CI: confidence interval; HR: hazard ratio; N: number of analysed patients; n: number of patients with event;
NA: not achieved; RR: relative risk
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Different inclusion and exclusion criteria regarding respiratory morbidity

Furthermore, when interpreting the results presented by the company, it must be taken into
account that the inclusion and exclusion criteria with regard to ventilation and respiratory
symptoms differed between the studies on onasemnogene abeparvovec and nusinersen. For
example, the onasemnogene abeparvovec studies excluded patients with non-invasive
ventilation, invasive ventilation or tracheostomy, whereas there were no restrictions regarding
ventilation for inclusion in the nusinersen studies. As a result, the nusinersen studies potentially
included patients with a less favourable prognosis regarding respiratory events at baseline than
the onasemnogene abeparvovec studies. Data on ventilation subdivided according to type and
duration of ventilation are not available for any of the studies. Furthermore, based on the
available information on patient characteristics, no clear statements can be made on the
comparability of the study populations with regard to disease severity at baseline (see Table 13
in Appendix B.3 of the full dossier assessment). For example, there were no differences at
baseline for some disease characteristics (e.g. hypotension, weakness of the extremities, motor
function measured by the Children’s Hospital of Philadelphia Infant Test for Neuromuscular
Disease [CHOP INTENDY]). For other characteristics, however, there were clear differences
between the studies, both within the onasemnogene abeparvovec and nusinersen studies and
between the studies on the intervention and comparator therapy (e.g. pneumonia or respiratory
symptoms, patients with nutritional support, swallowing/feeding difficulties).

2.3.2 Results on added benefit

In its dossier, the company did not present any suitable data on the comparison of
onasemnogene abeparvovec with nusinersen in patients with SMA type 1. This resulted in no
hint of an added benefit of onasemnogene abeparvovec in comparison with the ACT nusinersen;
an added benefit is therefore not proven.

2.3.3 Probability and extent of added benefit

The company presented no suitable data for the assessment of the added benefit of
onasemnogene abeparvovec in patients with SMA type 1. An added benefit of onasemnogene
abeparvovec is not proven for this patient group.

This assessment differs from that of the company, which, based on the comparison of individual
arms of different studies presented for patients with SMA type 1, derived a hint of non-
quantifiable added benefit of at least considerable extent for the entire therapeutic indication of
onasemnogene abeparvovec.
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2.4 Research question 2: patients with SMA type 2
2.4.1 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources of the company in the dossier:

= study lists on onasemnogene abeparvovec (status: 12 April 2021)

= bibliographical literature search on onasemnogene abeparvovec (last search on
18 February 2021)

= search in trial registries/trial results databases for studies on onasemnogene abeparvovec
(last search on 18 February 2021)

= search on the G-BA website for onasemnogene abeparvovec (last search on 6 March
2021)

= bibliographical literature search on the ACT (last search on 18 February 2021)

= search in trial registries/trial results databases for studies on the ACT (last search on
18 February 2021)

= search on the G-BA website for the ACT (last search on 6 March 2021)
To check the completeness of the study pool:

= search in trial registries for studies on onasemnogene abeparvovec (last search on 20 May
2021); for the search strategy, see Appendix A of the full dossier assessment

Concurring with the company, the check identified no relevant study.

2.4.2 Results on added benefit

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with nusinersen in patients with SMA type 2. This resulted in no hint of an added
benefit of onasemnogene abeparvovec in comparison with the ACT nusinersen; an added
benefit is therefore not proven.

2.4.3 Probability and extent of added benefit

The company presented no data for the assessment of the added benefit of onasemnogene
abeparvovec in patients with SMA type 2. An added benefit of onasemnogene abeparvovec is
not proven for this patient group.

This assessment differs from that of the company, which, based on the comparison of individual
arms of different studies presented for patients with SMA type 1, derived a hint of non-
quantifiable added benefit of at least considerable extent for the entire therapeutic indication of
onasemnogene abeparvovec.
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2.5 Research question 3: patients with SMA type 3
2.5.1 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources of the company in the dossier:

= study lists on onasemnogene abeparvovec (status: 12 April 2021)

= bibliographical literature search on onasemnogene abeparvovec (last search on
18 February 2021)

= search in trial registries/trial results databases for studies on onasemnogene abeparvovec
(last search on 18 February 2021)

= search on the G-BA website for onasemnogene abeparvovec (last search on 6 March
2021)

As the company did not identify any studies with patients with SMA type 3 on the basis of its
information retrieval for onasemnogene abeparvovec, it conducted no search for the ACT of
treatment of physician’s choice choosing from nusinersen or BSC.

To check the completeness of the study pool:

= search in trial registries for studies on onasemnogene abeparvovec (last search on 20 May
2021); for the search strategy, see Appendix A of the full dossier assessment

Concurring with the company, the check identified no relevant study.

2.5.2 Results on added benefit

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with treatment of physician’s choice choosing from nusinersen or BSC in patients
with SMA type 3. This resulted in no hint of an added benefit of onasemnogene abeparvovec
in comparison with the ACT; an added benefit is therefore not proven.

2.5.3 Probability and extent of added benefit

The company presented no data for the assessment of the added benefit of onasemnogene
abeparvovec in patients with SMA type 3. An added benefit of onasemnogene abeparvovec is
not proven for this patient group.

This assessment differs from that of the company, which, based on the comparison of individual
arms of different studies presented for patients with SMA type 1, derived a hint of non-
quantifiable added benefit of at least considerable extent for the entire therapeutic indication of
onasemnogene abeparvovec.
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2.6 Research question 4: pre-symptomatic patients
2.6.1 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources of the company in the dossier:

= study lists on onasemnogene abeparvovec (status: 12 April 2021)

= bibliographical literature search on onasemnogene abeparvovec (last search on
18 February 2021)

= search in trial registries/trial results databases for studies on onasemnogene abeparvovec
(last search on 18 February 2021)

= search on the G-BA website for onasemnogene abeparvovec (last search on 6 March
2021)

= bibliographical literature search on the ACT (last search on 18 February 2021)

= search in trial registries/trial results databases for studies on the ACT (last search on
18 February 2021)

= search on the G-BA website for the ACT (last search on 6 March 2021)
To check the completeness of the study pool:

= search in trial registries for studies on onasemnogene abeparvovec (last search on 20 May
2021); for search strategies, see Appendix A of the full dossier assessment

= search in trial registries for studies on the ACT (last search on 20 May 2021); for search
strategies, see Appendix A of the full dossier assessment

Concurring with the company, no RCTs in pre-symptomatic SMA patients enabling a direct
comparison or an adjusted indirect comparison with the ACT nusinersen via a common
comparator were identified from the check of the study pool.

The company therefore conducted a search for further investigations and identified the ongoing
single-arm study AVXS-101-CL-304 [45,46] (hereinafter referred to as “SPRINT” study) for
onasemnogene abeparvovec, and the single-arm study 232SM201 [47-49] (hereinafter referred
to as “NURTURE” study) for nusinersen. The NURTURE study is already known from the
benefit assessment of nusinersen [37].

The studies SPRINT and NURTURE each included children with genetic documentation of a
bi-allelic SMN1 mutation and 2 or 3 SMN2 gene copies. No clinical signs or symptoms of the
disease were present at screening or immediately before administration of the study medication.
Patients were not allowed to be older than 6 weeks at the time of the first or one-dose treatment

Institute for Quality and Efficiency in Health Care (IQWiG) -20 -



Extract of dossier assessment A21-68 Version 1.0
Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

with the study medication. The studies thus correspond to research question 4 (pre-symptomatic
patients).

The SPRINT study included 30 children (14 with 2 SMN2 gene copies [cohort 1] and 15 with
3 SMN2 gene copies [cohort 2]). 4 SMN2 gene copies were detected in one patient in cohort 2.
This patient was excluded from the cohort, but continued to be considered in the safety
population. The NURTURE study included 25 children, comprising 15 children with 2 SMN2
gene copies and 10 children with 3 SMN2 gene copies.

Approach of the company

The company conducted no comparison of the studies SPRINT and NURTURE. According to
the company, final data in the form of a clinical study report are not yet available for either
cohort. The SPRINT study started on 10 April 2018 and ended on 29 January 2021 for cohort 1
(2 SMN2 gene copies). The expected end of the study for cohort 2 (3 SMN2 gene copies) is the
second quarter of 2021. In the dossier, the company presented results of an interim analysis
from 11 June 2020 for both cohorts as supplementary information, but did not use them for the
derivation of the added benefit.

The company justified its approach of not comparing the studies SPRINT and NURTURE with
different follow-up observation periods and a necessary longer observation period, e.g. for the
recording of motor milestones.

The argument of the company not to compare individual arms of different studies due to
different follow-up observation periods in both studies is not appropriate. In the NURTURE
study, patients with 2 SMN2 gene copies received follow-up observation for a median of
27 months and those with 3 SMN2 gene copies for 23 months. In the SPRINT study, the median
observation period at the interim data cut-off on 31 December 2019 was 9.9 months for patients
with 2 SMN2 gene copies and 9.0 months for patients with 3 SMN2 gene copies. At the time
of the further interim data cut-off from 11 June 2020 presented in the dossier, the median
observation period for patients with 3 SMN2 gene copies was 14.5 months. For the patients
with 2 SMN2 gene copies, no information on the observation period is available for this data
cut-off, but it can be assumed that these patients were also observed for at least a similar length
of time.

In summary, the median observation period in both studies, SPRINT and NURTURE, was
longer than 12 months. This corresponds to the inclusion criterion of a minimum duration of
12 months (see Section 2.2). An observation period of more than 12 months is generally
desirable for the assessment of certain outcomes such as motor milestone achievement.
However, this and the differences in follow-up observation periods between the studies are in
principle not sufficient reasons for exclusion, provided that these different observation periods
are taken into account in the analysis of the data and the interpretation of the results.
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2.6.2 Results on added benefit

In its dossier, the company did not present any data on the comparison of onasemnogene
abeparvovec with the ACT nusinersen for pre-symptomatic patients. This resulted in no hint of
an added benefit of onasemnogene abeparvovec in comparison with nusinersen; an added
benefit is therefore not proven.

2.6.3 Probability and extent of added benefit

The company presented no suitable data for the assessment of the added benefit of
onasemnogene abeparvovec in comparison with nusinersen in pre-symptomatic patients. An
added benefit of onasemnogene abeparvovec is not proven for this patient group.

This assessment deviates from the approach of the company, which derived a hint of a non-
quantifiable added benefit of at least considerable extent for the entire therapeutic indication of
onasemnogene abeparvovec.

2.7 Probability and extent of added benefit — summary

The result of the assessment of the added benefit of onasemnogene abeparvovec in comparison
with the ACT is summarized in Table 7.

Table 7: Onasemnogene abeparvovec — extent and probability of added benefit

Research |Subindication ACT? Extent and probability of added
question benefit
Patients with 5q SMA with a bi-allelic mutation in the SMN1 gene and up to 3 copies of the SMN2
gene with
1 SMA type 1 Nusinersen Added benefit not proven
2 SMA type 2 Added benefit not proven
SMA type 3 Treatment of physician’s | Added benefit not proven

choice choosing from
nusinersen or BSC?

4 Pre-symptomatic patients with 5q | Nusinersen Added benefit not proven
SMA with a bi-allelic mutation in
the SMN1 gene and up to 3
copies of the SMN2 gene

a. Presentation of the respective ACT specified by the G-BA.

b. BSC refers to the therapy that provides the patient with the best possible, individually optimized, supportive
treatment to alleviate symptoms and improve the quality of life. Various measures, including e.g.
physiotherapy according to the catalogue of remedies (catalogue of prescribable remedies according to §92
(6) SGB V as the second part of the guideline on the prescription of remedies in contracted doctor care
[10]), may be suitable in this therapeutic indication for treating the patient’s individual symptoms of SMA
or a corresponding ventilation of the patient, if necessary.

ACT: appropriate comparator therapy; BSC: best supportive care; G-BA: Federal Joint Committee; SGB:
Social Code Book; SMA: spinal muscular atrophy; SMN: survival motor neuron

The G-BA decides on the added benefit.

Institute for Quality and Efficiency in Health Care (IQWiG) -22-



Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

References for English extract

Please see full dossier assessment for full reference list.

The reference list contains citations provided by the company in which bibliographical
information may be missing.

1. Institute for Quality and Efficiency in Health Care. General Methods; Version 6.0 [online].
2020 [Accessed: 22.03.2021]. URL: https://www.iqwig.de/methoden/general-
methods_version-6-0.pdf.

2. Skipka G, Wieseler B, Kaiser T et al. Methodological approach to determine minor,
considerable, and major treatment effects in the early benefit assessment of new drugs. Biom
J 2016; 58(1): 43-58. https://dx.doi.org/10.1002/bimj.201300274.

3. Chen T-H. New and Developing Therapies in Spinal Muscular Atrophy: From Genotype to
Phenotype to Treatment and Where Do We Stand? Int J Mol Sci 2020; 21(9).
https://dx.doi.org/10.3390/ijms21093297.

4. Verhaart IEC, Robertson A, Wilson 1J et al. Prevalence, incidence and carrier frequency of
5g-linked spinal muscular atrophy - a literature review. Orphanet J Rare Dis 2017; 12(1): 124.
https://dx.doi.org/10.1186/s13023-017-0671-8.

5. Wirth B, Karakaya M, Kye M1J et al. Twenty-Five Years of Spinal Muscular Atrophy
Research: From Phenotype to Genotype to Therapy, and What Comes Next. Annu Rev
Genomics Hum Genet 2020; 21: 231-261. https://dx.doi.org/10.1146/annurev-genom-102319-
103602.

6. Gemeinsamer Bundesausschuss. Tragende Griinde zum Beschluss des Gemeinsamen
Bundesausschusses iiber eine Anderung der Kinder-Richtlinie: Neugeborenen-Screening auf
5g-assoziierte spinale Muskelatrophie (SMA) [online]. 2020 [Accessed: 01.07.2021]. URL:
https://www.g-ba.de/downloads/40-268-7155/2020-12-17_Kinder-RL__SMA_TrG.pdf.

7. Glascock J, Sampson J, Connolly AM et al. Revised Recommendations for the Treatment
of Infants Diagnosed with Spinal Muscular Atrophy Via Newborn Screening Who Have 4
Copies of SMN2. J Neuromuscul Dis 2020; 7(2): 97-100. https://dx.doi.org/10.3233/jnd-
190468.

8. Glascock J, Sampson J, Haidet-Phillips A et al. Treatment Algorithm for Infants Diagnosed
with Spinal Muscular Atrophy through Newborn Screening. J Neuromuscul Dis 2018; 5(2):
145-158. https://dx.doi.org/10.3233/jnd-180304.

9. Wang CH, Finkel RS, Bertini ES et al. Consensus statement for standard of care in spinal
muscular atrophy. J Child Neurol 2007; 22(8): 1027-1049.
https://dx.doi.org/10.1177/0883073807305788.

Institute for Quality and Efficiency in Health Care (IQWiG) -23-


https://www.iqwig.de/methoden/general-methods_version-6-0.pdf
https://www.iqwig.de/methoden/general-methods_version-6-0.pdf
https://dx.doi.org/10.1002/bimj.201300274
https://dx.doi.org/10.3390/ijms21093297
https://dx.doi.org/10.1186/s13023-017-0671-8
https://dx.doi.org/10.1146/annurev-genom-102319-103602
https://dx.doi.org/10.1146/annurev-genom-102319-103602
https://www.g-ba.de/downloads/40-268-7155/2020-12-17_Kinder-RL_SMA_TrG.pdf
https://dx.doi.org/10.3233/jnd-190468
https://dx.doi.org/10.3233/jnd-190468
https://dx.doi.org/10.3233/jnd-180304
https://dx.doi.org/10.1177/0883073807305788

Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

10. Gemeinsamer Bundesausschuss. Heilmittel-Richtlinie - Richtlinie iiber die Verordnung
von Heilmitteln in der vertragsarztlichen Versorgung (HeilM-RL) [online]. 2021 [Accessed:
01.07.2021]. URL: https://www.g-ba.de/downloads/62-492-2324/HeilM-RL_2020-10-15_iK-
2021-01-01.pdf.

11. Mendell JR, Al-Zaidy SA, Lehman KJ et al. Five-Year Extension Results of the Phase 1
START Trial of Onasemnogene Abeparvovec in Spinal Muscular Atrophy. JAMA Neurol
2021. https://dx.doi.org/10.1001/jamaneurol.2021.1272.

12. Novartis Gene Therapies. Long-Term Follow-up Study for Patients From AVXS-101-CL-
101 [online]. 2021 [Accessed: 28.05.2021]. URL:
https://ClinicalTrials.gov/show/NCT03421977.

13. AveXis. Phase I Gene Transfer Clinical Trial for Spinal Muscular Atrophy Type 1
Delivering AVXS-101 [online]. [Accessed: 28.05.2021]. URL:
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-001235-
27.

14. Novartis Gene Therapies. Gene Transfer Clinical Trial for Spinal Muscular Atrophy Type
1 [online]. 2021 [Accessed: 28.05.2021]. URL:
https://ClinicalTrials.gov/show/NCT02122952.

15. Al-Zaidy S, Pickard AS, Kotha K et al. Health outcomes in spinal muscular atrophy type 1
following AVXS-101 gene replacement therapy. Pediatr Pulmonol 2019; 54(2): 179-185.
https://dx.doi.org/10.1002/ppul.24203.

16. Al-Zaidy SA, Kolb SJ, Lowes L et al. AVXS-101 (Onasemnogene Abeparvovec) for
SMAT1: Comparative Study with a Prospective Natural History Cohort. J Neuromuscul Dis
2019; 6(3): 307-317. https://dx.doi.org/10.3233/JND-190403.

17. Dabbous O, Maru B, Jansen JP et al. Survival, Motor Function, and Motor Milestones:
Comparison of AVXS-101 Relative to Nusinersen for the Treatment of Infants with Spinal
Muscular Atrophy Type 1. Adv Ther 2019; 36(5): 1164-1176.
https://dx.doi.org/10.1007/s12325-019-00923-8.

18. Lowes LP, Alfano LN, Arnold WD et al. Impact of Age and Motor Function in a Phase
1/2A Study of Infants With SMA Type 1 Receiving Single-Dose Gene Replacement Therapy.
Pediatr Neurol 2019; 98: 39-45. https://dx.doi.org/10.1016/j.pediatrneurol.2019.05.005.

19. Mendell JR, Al-Zaidy S, Shell R et al. Single-Dose Gene-Replacement Therapy for Spinal
Muscular Atrophy. N Engl J Med 2017; 377(18): 1713-1722.
https://dx.doi.org/10.1056/NEJMoal706198.

20. European Medicines Agency. Zolgensma; European Public Assessment Report [online].
2020 [Accessed: 28.05.2020]. URL: https://www.ema.europa.eu/en/documents/assessment-
report/zolgensma-epar-public-assessment-report_en.pdf.

Institute for Quality and Efficiency in Health Care (IQWiG) -24 -


https://www.g-ba.de/downloads/62-492-2324/HeilM-RL_2020-10-15_iK-2021-01-01.pdf
https://www.g-ba.de/downloads/62-492-2324/HeilM-RL_2020-10-15_iK-2021-01-01.pdf
https://dx.doi.org/10.1001/jamaneurol.2021.1272
https://clinicaltrials.gov/show/NCT03421977
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-001235-27
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-001235-27
https://clinicaltrials.gov/show/NCT02122952
https://dx.doi.org/10.1002/ppul.24203
https://dx.doi.org/10.3233/JND-190403
https://dx.doi.org/10.1007/s12325-019-00923-8
https://dx.doi.org/10.1016/j.pediatrneurol.2019.05.005
https://dx.doi.org/10.1056/NEJMoa1706198
https://www.ema.europa.eu/en/documents/assessment-report/zolgensma-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/zolgensma-epar-public-assessment-report_en.pdf

Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

21. Gemeinsamer Bundesausschuss. Nutzenbewertung von Arzneimitteln mit neuen
Wirkstoffen nach § 35a SGB V; Bewertung von Arzneimitteln fiir seltene Leiden nach § 35a
Absatz 1 Satz 11 1.V.m. 5. Kapitel § 12 Nr. 1 Satz 2 VerfO; Wirkstoff: Onasemnogen-
Abeparvovec [online]. 2020 [Accessed: 09.10.2020]. URL: https:/www.g-
ba.de/downloads/92-975-3825/2020-07-01_Nutzenbewertung_G-
BA_Onasemnogen_Abeparvovec-D-549.pdf.

22. AveXis. Phase 3, Open Label, Single Arm, Single Dose Gene Replacement Therapy
Clinical Trial for Patients with Spinal Muscular Atrophy Type 1 with One or Two SMN2
Copies Delivering AVXS 101 by Intravenous Infusion [online]. [Accessed: 28.05.2021].
URL: https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-
000266-29.

23. Novartis Gene Therapies. Single-Dose Gene Replacement Therapy Clinical Trial for
Participants With Spinal Muscular Atrophy Type 1 [online]. 2021 [Accessed: 28.05.2021].
URL: https://ClinicalTrials.gov/show/NCT03461289.

24. AveXis. Phase 3, Open-Label, Single-Arm, Single-Dose Gene Replacement Therapy
Clinical Trial for Patients with Spinal Muscular Atrophy Type 1 with One or Two SMN2
Copies Delivering AVXS-101 by Intravenous Infusion [online]. [Accessed: 28.05.2021].
URL: https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-
000095-38.

25. Novartis Gene Therapies. Gene Replacement Therapy Clinical Trial for Participants With
Spinal Muscular Atrophy Type 1 [online]. 2021 [Accessed: 28.05.2021]. URL:
https://ClinicalTrials.gov/show/NCT03306277.

26. Day JW, Finkel RS, Chiriboga CA et al. Onasemnogene abeparvovec gene therapy for
symptomatic infantile-onset spinal muscular atrophy in patients with two copies of SMN2
(STR1VE): an open-label, single-arm, multicentre, phase 3 trial. Lancet Neurol 2021; 20(4):
284-293. https://dx.doi.org/10.1016/s1474-4422(21)00001-6.

27. Biogen. A Study to Assess the Efficacy, Safety and Pharmacokinetics of Nusinersen (ISIS
396443) in Infants With Spinal Muscular Atrophy (SMA) [online]. 2021 [Accessed:
28.05.2021]. URL: https://ClinicalTrials.gov/show/NCT01839656.

28. lonis Pharmaceuticals. A Study to Assess the Efficacy, Safety, Tolerability, and
Pharmacokinetics of Multiple Doses of ISIS 396443 Delivered Intrathecally to Patients With
Infantile-Onset Spinal Muscular Atrophy [online]. [Accessed: 28.05.2021]. URL:
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-000621-
12.

29. Finkel RS, Chiriboga CA, Vajsar J et al. Treatment of infantile-onset spinal muscular
atrophy with nusinersen: a phase 2, open-label, dose-escalation study. Lancet 2016;
388(10063): 3017-3026. https://dx.doi.org/10.1016/S0140-6736%2816%2931408-8.

Institute for Quality and Efficiency in Health Care (IQWiG) -25-


https://www.g-ba.de/downloads/92-975-3825/2020-07-01_Nutzenbewertung_G-BA_Onasemnogen_Abeparvovec-D-549.pdf
https://www.g-ba.de/downloads/92-975-3825/2020-07-01_Nutzenbewertung_G-BA_Onasemnogen_Abeparvovec-D-549.pdf
https://www.g-ba.de/downloads/92-975-3825/2020-07-01_Nutzenbewertung_G-BA_Onasemnogen_Abeparvovec-D-549.pdf
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-000266-29
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-000266-29
https://clinicaltrials.gov/show/NCT03461289
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-000095-38
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2020-000095-38
https://clinicaltrials.gov/show/NCT03306277
https://dx.doi.org/10.1016/s1474-4422(21)00001-6
https://clinicaltrials.gov/show/NCT01839656
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-000621-12
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-000621-12
https://dx.doi.org/10.1016/S0140-6736%2816%2931408-8

Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

30. Biogen. Nusinersen (Spinraza); Dossier zur Nutzenbewertung gemél § 35a SGB V
[online]. 2020 [Accessed: 16.03.2021]. URL: https:/www.g-
ba.de/bewertungsverfahren/nutzenbewertung/625/#dossier.

31. European Medicines Agency. Spinraza; Assessment report [online]. 2017 [Accessed:
03.07.2021]. URL: https://www.ema.europa.cu/documents/assessment-report/spinraza-epar-
public-assessment-report_en.pdf.

32. Biogen. A Study to Assess the Efficacy and Safety of Nusinersen (ISIS 396443) in Infants
With Spinal Muscular Atrophy [online]. 2021 [Accessed: 28.05.2021]. URL:
https://ClinicalTrials.gov/show/NCT02193074.

33. Isis Pharmaceuticals. A Phase 3, Randomized, Double-blind, Sham-Procedure Controlled
Study to Assess the Clinical Efficacy and Safety of ISIS 396443 Administered Intrathecally in
Patients with Infantile-onset Spinal Muscular Atrophy [online]. [Accessed: 28.05.2021].
URL: https://www.clinicaltrialsregister.eu/ctr-search/search?query=cudract number:2013-
004422-29.

34. Finkel RS, Mercuri E, Darras BT et al. Nusinersen versus sham control in infantile-onset
spinal muscular atrophy. N Engl J Med 2017; 377(18): 1723-1732.
https://dx.doi.org/10.1056/NEJMoal702752.

35. Gemeinsamer Bundesausschuss. Zusammenfassende Dokumentation Kinder-Richtlinie:
Neugeborenenscreening auf 5q-assoziierte spinale Muskelatrophie [online]. 2020 [Accessed:
08.03.2021]. URL: https://www.g-ba.de/downloads/40-268-7156/2020-12-17_Kinder-

RL SMA_ZD.pdf.

36. Gemeinsamer Bundesausschuss. Nutzenbewertung von Arzneimitteln mit neuen
Wirkstoffen nach § 35a SGB V; Bewertung von Arzneimitteln fiir seltene Leiden nach § 35a
Absatz 1 Satz 10 1.V.m. 5. Kapitel § 12 Nr. 1 Satz 2 VerfO; Wirkstoff: Nusinersen [online].
2017 [Accessed: 27.10.2017]. URL: https://www.g-ba.de/downloads/92-975-1992/2017-07-
01 Nutzenbewertung-G-BA_Nusinersen_D-294.pdf.

37. Institut fiir Qualitit und Wirtschaftlichkeit im Gesundheitswesen. Nusinersen (spinale
Muskelatrophie) — Nutzenbewertung geméil § 35a SGB V; Dossierbewertung [online]. 2021
[Accessed: 01.03.2021]. URL: https://www.iqwig.de/download/a20-

114 _nusinersen_nutzenbewertung-35a-sgb-v_v1-0.pdf.

38. Biogen. An Open-label Extension Study for Patients with Spinal Muscular Atrophy who
Previously Participated in Investigational Studies of ISIS 396443 [online]. [Accessed:
28.05.2021]. URL: https://www.clinicaltrialsregister.cu/ctr-
search/search?query=eudract_number:2015-001870-16.

39. Biogen. A Study for Participants With Spinal Muscular Atrophy (SMA) Who Previously
Participated in Nusinersen (ISIS 396443) Investigational Studies [online]. 2021 [Accessed:
28.05.2021]. URL: https://ClinicalTrials.gov/show/NCT02594124.

Institute for Quality and Efficiency in Health Care (IQWiG) -26 -


https://www.g-ba.de/bewertungsverfahren/nutzenbewertung/625/#dossier
https://www.g-ba.de/bewertungsverfahren/nutzenbewertung/625/#dossier
https://www.ema.europa.eu/documents/assessment-report/spinraza-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/documents/assessment-report/spinraza-epar-public-assessment-report_en.pdf
https://clinicaltrials.gov/show/NCT02193074
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2013-004422-29
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2013-004422-29
https://dx.doi.org/10.1056/NEJMoa1702752
https://www.g-ba.de/downloads/40-268-7156/2020-12-17_Kinder-RL_SMA_ZD.pdf
https://www.g-ba.de/downloads/40-268-7156/2020-12-17_Kinder-RL_SMA_ZD.pdf
https://www.g-ba.de/downloads/92-975-1992/2017-07-01_Nutzenbewertung-G-BA_Nusinersen_D-294.pdf
https://www.g-ba.de/downloads/92-975-1992/2017-07-01_Nutzenbewertung-G-BA_Nusinersen_D-294.pdf
https://www.iqwig.de/download/a20-114_nusinersen_nutzenbewertung-35a-sgb-v_v1-0.pdf
https://www.iqwig.de/download/a20-114_nusinersen_nutzenbewertung-35a-sgb-v_v1-0.pdf
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2015-001870-16
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2015-001870-16
https://clinicaltrials.gov/show/NCT02594124

Extract of dossier assessment A21-68 Version 1.0

Onasemnogene abeparvovec (spinal muscular atrophy) 12 August 2021

40. Novartis Gene Therapies EU. Zolgensma 2 x 10"13 Vektorgenome/ml Infusionslosung.
2020.

41. Finkel RS, Mercuri E, Meyer OH et al. Diagnosis and management of spinal muscular
atrophy: Part 2: Pulmonary and acute care; medications, supplements and immunizations;
other organ systems; and ethics. Neuromuscul Disord 2018; 28(3): 197-207.
https://dx.doi.org/10.1016/1.nmd.2017.11.004.

42. Mercuri E, Finkel RS, Muntoni F et al. Diagnosis and management of spinal muscular
atrophy: Part 1: Recommendations for diagnosis, rehabilitation, orthopedic and nutritional
care. Neuromuscul Disord 2018; 28(2): 103-115.
https://dx.doi.org/10.1016/;.nmd.2017.11.005.

43. Biogen Netherlands. Spinraza 12 mg Injektionslosung. 2017.

44. Martin Andrés A, Silva Mato A. Choosing the optimal unconditioned test for comparing
two independent proportions. Computat Stat Data Anal 1994; 17(5): 555-574.
https://dx.doi.org/10.1016/0167-9473(94)90148-1.

45. AveXis. A Global Study of a Single, One-Time Dose of AVXS-101 Delivered to Infants
with Genetically Diagnosed and Pre-symptomatic Spinal Muscular Atrophy with Multiple
Copies of SMN2 [online]. [Accessed: 28.05.2021]. URL:
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract number:2017-004087-
35.

46. Novartis Gene Therapies. Pre-Symptomatic Study of Intravenous Onasemnogene
Abeparvovec-xioi in Spinal Muscular Atrophy (SMA) for Patients With Multiple Copies of
SMN2 [online]. 2021 [Accessed: 28.05.2021]. URL:
https://ClinicalTrials.gov/show/NCT03505099.

47. Biogen. A Study of Multiple Doses of Nusinersen (ISIS 396443) Delivered to Infants
With Genetically Diagnosed and Presymptomatic Spinal Muscular Atrophy (NURTURE)
[online]. 2019 [Accessed: 25.01.2021]. URL: https://ClinicalTrials.gov/show/NCT02386553.

48. Biogen Idec Research. An Open-Label Study to Assess the Efficacy, Safety, Tolerability,
and Pharmacokinetics of Multiple Doses of ISIS 396443 Delivered Intrathecally to Subjects
With Genetically Diagnosed and Presymptom [online]. [Accessed: 25.01.2021]. URL:
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract number:2014-002098-
12.

49. De Vivo DC, Bertini E, Swoboda KJ et al. Nusinersen initiated in infants during the
presymptomatic stage of spinal muscular atrophy: Interim efficacy and safety results from the
Phase 2 NURTURE study. Neuromuscul Disord 2019; 29(11): 842-856.
https://dx.doi.org/10.1016/].nmd.2019.09.007.

The full report (German version) is published under
https://www.igwig.de/en/projects/a21-68.html.

Institute for Quality and Efficiency in Health Care (IQWiG) -27 -


https://dx.doi.org/10.1016/j.nmd.2017.11.004
https://dx.doi.org/10.1016/j.nmd.2017.11.005
https://dx.doi.org/10.1016/0167-9473(94)90148-1
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-004087-35
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2017-004087-35
https://clinicaltrials.gov/show/NCT03505099
https://clinicaltrials.gov/show/NCT02386553
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2014-002098-12
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number:2014-002098-12
https://dx.doi.org/10.1016/j.nmd.2019.09.007
https://www.iqwig.de/en/projects/a21-68.html

	Publishing details
	Table of contents
	List of tables
	List of abbreviations
	2 Benefit assessment
	2.1 Executive summary of the benefit assessment
	2.2 Research question
	2.3 Research question 1: patients with SMA type 1
	2.3.1 Information retrieval and study pool
	2.3.1.1 Evidence provided by the company
	2.3.1.2 Comparison of individual arms from different studies

	2.3.2 Results on added benefit
	2.3.3 Probability and extent of added benefit

	2.4 Research question 2: patients with SMA type 2
	2.4.1 Information retrieval and study pool
	2.4.2 Results on added benefit
	2.4.3 Probability and extent of added benefit

	2.5 Research question 3: patients with SMA type 3
	2.5.1 Information retrieval and study pool
	2.5.2 Results on added benefit
	2.5.3 Probability and extent of added benefit

	2.6 Research question 4: pre-symptomatic patients
	2.6.1 Information retrieval and study pool
	2.6.2 Results on added benefit
	2.6.3 Probability and extent of added benefit

	2.7 Probability and extent of added benefit – summary

	References for English extract

