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Abstract

Background: Spinal muscular atrophy (SMA) is an autosomal recessive genetic neuromuscular disorder with progressive
muscle weakness and atrophy, mainly caused by lower motor neuron degeneration resulting from decreased |level s of the survival
motor neuron protein. Recently, 3 disease-modifying therapiesfor SMA (nusinersen, onasemnogene abeparvovec, and risdiplam)
were approved in Japan that are expected to improve the prognosis of patients with SMA. Long-term clinical follow-up of adult
patients treated with di sease-modifying therapies and the natural history of SMA are essential to assessthe real-world effectiveness
of availabletreatments. Until recently, nusinersen wasthe only treatment option for patientswith SMA in Japan; however, because
Japanese approval of nusinersen was based on global clinical trials in infants and children aged 0-15 years with SMA, the
effectiveness of nusinersen in adult patients has not been fully assessed in Japan. In addition, longitudinal clinical data of adult
patients have not been systematically collected in Japan.

Objective: Thislongitudinal observational study of adult patients with SMA who have been diagnosed with 5g-SMA in Japan
aimsto gain a better understanding of the natural history of SMA, as well as the long-term effectiveness of disease-modifying
therapies. Here, we describe the protocol for the study.

Methods. The Japan Registry for Adult Subjects of Spinal Muscular Atrophy jREACT-SMA) study isalongitudinal (prospective
and retrospective) observational study with a 60-month prospective follow-up being conducted at 19 investigational sites using
the newly established JREACT-SMA registry. Patients aged =18 years with genetically confirmed 5g-SMA were planned to be
enrolled in the registry from December 2020 to May 2022. The planned enrollment was 100 patients. The protocol was approved
on September 28, 2020 (approval 2020-0289) by the ethical review committee of Nagoya University. Registration, demographics,
genetic diagnosis, motor functions, patient-reported outcomes/quality-of-life outcomes, and other clinical data have been or will
be collected.

Results: Asof May 2022, 113 patients had been enrolled, and the completion of patient registration has been extended from
May 2022 to December 2022. Data at registration and during the follow-up period were and will be prospectively collected at
least once ayear until November 2025 (maximum 60 months). Dataanalyseswill be conducted when all data have been collected.
Results are expected to be available in 2026 and the study is expected to be completed by March 2027.

Conclusions: This JREACT-SMA study will provide longitudinal prospective follow-up data in adult patients with SMA in
Japan, including data on the natural history of the disease and data on the long-term effectiveness of disease-modifying therapies.

Trial Registration: University Hospital Medical Information Network Center Clinical Trials Registry UMIN000042015;
https://rctportal .niph.go.jp/en/detail Zrial_id=UMIN000042015
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Introduction

Spinal muscular atrophy (SMA) is an autosomal recessive
genetic neuromuscular disorder with progressive muscle
weakness and atrophy mainly caused by lower motor neuron
degeneration resulting from decreased levels of the survival
motor neuron (SMN) protein [1,2]. The SMN gene is an
SMA-determining gene mapped to chromosome 5q13 [3].
Patientswith 5g-SMA have theloss of SVIN1 or an SVIN1 point
mutation and at least one copy of the highly homologous gene,
SMIN2 [3,4]. SMN2 differs from SMN1 by only 11 nucleotides
(7 inintron 6, 2 in intron 7, 1 in coding exon 7, and 1 in
noncoding exon 8) [3,5-7], resulting in the alteration of splicing
regulation and exclusion of exon 7 [5]. SMIN2 produces lower
levels of the full-length SVIN transcript [8], whereas SMN exon
7—skipped mRNA produces unstable protein, which is rapidly
degraded [9].

SMA isone of therare diseases affecting patients across a broad
age range that is designated as an intractable disease [10] and
a specific pediatric chronic disease [11]. The incidence of
infantile-onset SMA (type | SMA) in Japan is 0.27 per 10,000
live births, and the number of Japanese patients with SMA is
assumed to be approximately 1500 [12].

Before 2017, no disease-modifying therapy was available that
could influence the clinical course of SMA [13]. Because
patients with a higher copy number of SMN2 tend to develop
SMA with later onset and/or show relatively milder symptoms
[9,14], increasing thelevel of full-length functional SMN protein
from SMNZ2 is expected to alleviate symptoms in patients with
SMA [15]. Nusinersen isan antisense oligonucl eotide drug that
selectively correctsthe splicing of SMIN2 pre-mRNA to produce
increased amounts of functional SMN protein [15,16]. The
efficacy and safety of nusinersen were demonstrated in clinical
trials (someincluding Japanese patients) in infants and children
aged 0-15 yearswith SMA [17-21]. A clinical trial to assessthe
efficacy of an investigational higher dose of nusinersen in
patients with SMA, including patients aged >18 years, is aso
ongoing (ClinicalTrials.gov NCT04089566). In Japan,
nusinersen was approved for the treatment of infantile-onset
typel SMA inJuly 2017, and subsequently, itsindicationswere
expanded to later-onset types 11, I11, and IV SMA. In addition,
onasemnogene abeparvovec, a gene replacement therapy, was
approved in March 2020 for patients with SMA aged under 2
years old, and risdiplam, an oral, once-daily splicing modifier,
was approved in June 2021 for patients aged 2 months or older.

The natural history of SMA has changed over the last decade
due to improvements in care; in particular, the survival of
critically ill infants with type | SMA has increased [22,23]. In
addition, these new treatments are expected to improve the
prognosisof SMA, suggesting that the number of adult patients
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with SMA will possibly increase. Neuromuscular symptoms,
including muscle weakness, progress more slowly in adult
patients with later-onset SMA compared with patients with
infantile-onset SMA [24,25]. Therefore, long-term clinical
follow-up of treated patients and the natural history of SMA
are essential to assess the effectiveness of the treatment,
particularly the improvement and/or maintenance of motor
functions. Registry and multicenter observational studies of
SMA that include adult patients have been reported or are
ongoing in severa countries[26-30]. At the planning and launch
stage of thisresearch, nusinersen was the only treatment option
for patients with SMA in Japan. However, the administration
regimen of nusinersen for later-onset SMA isdifferent between
Japan and other countries. In Japan, the treatment regimens used
in the ENDEAR study [18] (4 loading doses and once every 4
months for the maintenance dose with adjustment for age) and
in the CHERISH study [19] (3 loading doses and once every 6
months for the maintenance dose) have been approved for
infantile-onset SMA and later-onset SMA, respectively.
However, in other countries, only the ENDEAR treatment
regimen has been approved for all types, including later-onset
SMA. Assuch, the effectiveness of nusinersen in adult patients
has not been fully assessed in Japan in both clinical trials and
clinical practice. Therefore, it is important to systematically
collect longitudinal clinical data, including the natural history
of SMA in adult patients. As more treatment options have
become available, we expect to gain a better understanding of
the pathophysiology of SMA and clinical data to support
treatment decisions obtained from long-term clinical follow-up
in adult patients with and without treatment.

Here, we describe the protocol for alongitudinal observational
study in adult patients with SMA who have been diagnosed
with 5g-SMA, which is being conducted with the aim of
establishing a new registry (Japan Registry for Adult Subjects
of Spinal Muscular Atrophy [[REACT-SMA]). The study will
lead to a better understanding of the natural history of SMA, as
well as the long-term effectiveness of disease-modifying
therapiesin Japan.

Methods

Study Design

The JREACT-SMA study is a longitudinal (prospective and
retrospective) observational registry study with a 60-month
prospective follow-up being conducted at 19 investigational
sitesin Japan, including university hospitals, specialist centers,
and tertiary hospitals (Figure 1). Patient dataare collected from
multiple centers because treatment for SMA is not centralized
in Japan. The planned number of patients was 100, which takes
into consideration the feasibility of enrolling patients; however,
registration of additional patientsis permitted (Textbox 1).
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Figurel. Collaborativeinvestigational sitesof thejREACT-SMA study in Japan. The star indicates the principal investigationa site (Nagoya University).
The other collaborative investigational sites are indicated by circles. JREACT-SMA: Japan Registry for Adult Subjects of Spinal Muscular Atrophy.
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Textbox 1. Study plan.

Study design

«  Multicenter, prospective and retrospective, and observational study

Study population

«  Patients aged =18 years, with diagnosed spinal muscular atrophy (SMA) and genetically confirmed deletion or mutations of the survival motor
neuron (SMNL1) gene (50-SMA) as well as at least 1 copy of the SVIN2 gene

Planned number of patients

. 100

Data to be collected

«  Motor functions

e Measurement of motor abilities

. Physiological test (eg, respiratory function test)
« Blood test

«  Patient-reported outcome and quality of life

Registration period (patient registration was planned to end in May 2022 and has been extended to December 2022)
«  From December 2020 to May 2022 (18 months)

Prospective follow-up period
«  From December 2020 to November 2025 (60 months)

Sample Selection Muscular Atrophy from the Ministry of Health, Labour and

Welfare of Japan [31]; aged =18 years; genetically confirmed
Patients who fulfill the following inclusion criteriaare eligible  deletion or mutations of the SVIN1 gene (50-SMA), aswell as
for enroliment (Textbox 1): diagnosed with SMA, as defined &t least 1 copy of the SMN2 gene; able to attend the
by the Diagnostic Criteriaof the Research Committeefor Spinal  investigational sites at least once a year during the follow-up
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period; and able to understand the purpose of the study and
provide written informed consent. Patients who had any
condition (such as psychiatric disorders) that would make it
difficult to comply with study requirements and patients who
were deemed by the investigators to be unsuitable for study
enrollment are excluded.

Patients will be enrolled regardless of treatment status. The
requirement for treatment is decided by the investigators
independently from the study, taking into account each patient’s
preference and medical condition. Disease-modifying therapies
are administered according to the approved administration
regimen.

https://www.researchprotocols.org/2022/12/e38878
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M easurements and Planned Outcomes

Motor function scales and patient-reported outcomes
(PRO)/quality-of-life (QOL) outcomes are the primary end
points of the study. By partly referring to the TREAT-NMD
SMA Registries Core Dataset [32], registration, demographics,
genetic diagnosis, motor functions, PRO/QOL data, and other
clinical data have been or will be collected (Table 1, data that
are highly encouraged to be collected are shown initalics). All
data have been or will be obtained from medical records or at
regular visits. Further details and the schedul e of data collection
are shown in Table 1, and free-text columns are available for
investigatorsto collect dataother than those listed. Any adverse
events for patients treated with each of the disease-modifying
therapies are to be reported according to the standard safety
report proceduresin the respective all-case surveillance studies.
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Table 1. Schedule of data collection. Highly encouraged data to be collected are expressed in italics.

Sahashi et &

Datato be collected
(categories)

Variables

Retrospective  Baseline (at Follow-up period

observation registration; day  (prospective obser-
period (from  -30to registra-  vetion period; regis-

first visit)

tion) tration to 60
months)

Informed consent

Inclusion/exclusion criteria

Demographics

Survival status

Genetic diagnosisb

Clinical findings

Scoliosis

Motor functions (“able to
do” or “unable to do” for
each function)

Wheelchair use

Nutrition

Artificial ventilation'

Medications

Date of registration
Date of informed consent
Registration number

N/AZ

Age at registration or date of birth
Sex

Survival status (age at death and causes of death if appli-
cable)

Name of genetic testing center d

Genetic test results (SMN1%xon 7/exon 8 copy number,
SMN1 deletion/mutation, and SMN2 exon 7/exon 8 copy
number)

Age at symptom onset 0e

SMA% type (1, 11, 111, or 1V)
Body weight
Height

Presence or absence (surgical history, age, and surgical
procedure at the first surgery if applicable)

Maintaining head upright without support d
Rolling to side

Sitting without support

Crawling on hands and knees

Sanding with support

Standing without support

Walking independently

Walking 10 mindependently

Going up the stairs

Using whole hands

Raising hands overhead in a sitting position
Raising hands to mouth in a sitting position

Wheelchair use (age started if applicable) d
Tube feeding (age started if current; ageended if previous) O

Invasive/noninvasive ventilation (age started, hours/day O
if applicable)

Medicationsfor SMA (if applicable, collect theinformation [J

below)

«  Name of drugs (nusinersen sodium, onasemnogene
abeparvovec, risdiplam, sodium valproate, or others)

o Age started medication

«  Date started medication

«  Dosage per administration and administration date i
nusinersen

o Ageat discontinuation and reasonsfor discontinuation
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Datato be collected
(categories)

Variables

Retrospective
observation
period (from
first visit)

Baseline (at
registration; day
-30to registra-

tion)

Follow-up period
(prospective obser-
vation period; regis-
tration to 60
months)

Hospitalizations (except
medication purpose) and
comorbidities

Clinical trials

M easurement of motor abili-
ties

X-ray examination

Physiological test

Blood test

« Hospitalization in last 12 months from registration and
between the previousvisit and thelatest visit during follow-
up period (date of hospitalizations and name of disease if
applicable)

«  Comorbidities diagnosed in last 12 months fromregistra-
tion and between the previous visit and the latest visit
during follow-up period, other than diseasesthat are rea-
sons for hospitalization (age at onset of comorbidities or
age fully recovered if applicable)

o  Clinical trialsfor SVIA (name of investigational drugsand
age participated if applicable)

< o2mwr (m)
* sMWT (m)'
* HFMSEX (total score)

* RULM' (higher score of left/right)
«  Pinch strength (kg)
«  Gripstrength (kg)
«  Tongue pressure (kPa)
° MRC™ score (higher score of left/right, grade O, 1, 2, 3,
4,5)
« lliopsoas muscle
« Deltoid muscle
«  Bicepsbrachii muscle
o  Triceps brachii muscle
«  Quadriceps femoris muscle
e  Cervica flexor muscle
.  Hamstring muscle
«  Tibialisanterior muscle
«  Gastrocnemius muscle

o Quantitative bone minera test
*  Skeletal muscle mass by DXA" (kg)

«  Nerve conduction test
*  Ulnar nerve CMAF® (mV or uV)

«  Respiratory function test
* PRV
* vt
. %VC
*  FEVLO

*  FEV1.0%°
o Peak cough flow

«  Creatine kinase
« Creatinine

« Creatine

« CysatinC

09

O
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Data to be collected Variables Retrospective  Baseline (at Follow-up period
(categories) observation registration; day  (prospective obser-
period (from  -30toregistra-  vetion period; regis-
first visit) tion) tration to 60
months)
PROYQOLY *  mSVAFRS (total score) 0 0 0
*  ALSFRS-R" (total score)
*  MFI-20" (total score)
*  SDQY (total score)
* CGl-&
*  CcGl-*
+ TOI®
* mRS®
e  Other validated PROs
Rehabilitation « Rehabilitation (age started if current or age ended if pre- O O O

vious)

3N/A: not applicable.

bConfirmed at registration.

€SMN: survival mator neuron.

dsvA: spinal muscular atrophy.

SWeight only.

fCollected data over time.

9Collected data for the last 12 months from registration.
ROMWT: 2-minute walk test.

iHighly encouraged to assess either one for ambulant patients.
I6MWT: 6-minute walk test.

KHFMSE: Hammersmith Functional Motor Scal e-Expanded.
'RULM: Revised Upper Limb Module.

™MRC: Medical Research Council.

"DXA: dual-energy X-ray absorptiometry.

OCMAP;: compound muscle action potential.

PRV C: forced vital capacity.

Oy C: vital capacity.

"'FEV'1.0: forced expiratory volume in 1 second.

SFEV 1.0%: forced expiratory volume % in 1 second.
'PRO: patient-reported outcome.

YQOL: quality of life.

YmSMAFRS: Modified SMA Functional Rating Scale.

WALSFRS-R: Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised.

XMFI-20: Multidimensional Fatigue Inventory-20.

YSDQ: Swallowing Disturbance Questionnaire.

ZCGI-S: Clinical Global Impressions-Severity scale.
%CGl-I: Clinical Global Impressions—Improvement scale.
DTGI: Total Global Impression.

%mRS: modified Rankin Scale.

Data Collection

The JREACT-SMA study uses the Research Electronic Data
Capture system, operated by the ARO Data Coordinating Center,
Department of Advanced Medicine, NagoyaUniversity Hospital
(Nagoya, Japan) and the Department of Neurology, Nagoya
University Graduate School of Medicine (Nagoya, Japan), to
register patients and collect/centralize data. The Research

https://www.researchprotocols.org/2022/12/e38878

Electronic Data Capture system can be accessed securely by
the investigators and study-related personnel only.

Information that can identify patients is anonymized at data
entry. Anonymized data are |abeled with an identifying code to
reidentify patients. The identifying codes linking patients with
their anonymized data are securely stored at each investigational
site. The investigators are responsible for saving source data
and ensuring the quality of data at each investigational site.
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Data Analysis

Demographics at baseline and clinical characteristics at first
visit will be summarized. Time-to-event outcomes (survival
status and time to tracheostomy) will be analyzed using the
Kaplan-Meier method. Continuous variableswill be summarized
by descriptive statistics, including arithmetic mean, standard
deviation, minimum, 25% quartile, median, 75% quartile,
maximum, and proportion of missing values. Categorical
variableswill be analyzed using Wilcoxon signed-rank test with
the number and percentagein each category. Additional analyses
referring to specific research questions may be conducted and
will be described in a statistical analysis plan. The statistical
analysis plan will be completed by database lock. Interim and
final analyses are planned.

Ethics and Dissemination

The study isbeing conducted in compliance with the Declaration
of Helsinki, Ethical Guidelinesfor Medical and Health Research
Involving Human Subjects, and the Act on the Protection of
Personal Information. Written informed consent has been or
will be obtained from all patients, including agreement for
publication. If patientswithdraw informed consent, the patients
data will be excluded from the data set as much as possible.
The study is registered at the University Hospital Medical
Information Network Center Clinica Trials Registry
(UMINOQ00042015). Collaborative investigational sites must

Sahashi et &

obtain approval from their own relevant ethics committees
before starting the study. Prior to patient screening, a contract
research organization (Mebix, Inc.), funded by Biogen Japan
Ltd, reviewed study responsibilities with the investigators and
study-related personnel.

Ethics Approval

The study is led by Nagoya University, and the protocol was
approved on September 28, 2020 (approval 2020-0289) by the
ethical review committee of Nagoya University.

Results

Patient registration started in December 2020 and was planned
to end in May 2022 (Textbox 1 and Figure 2). As of May 2022,
113 patients had been enrolled, and patient registration has been
extended to December 2022. Datafrom thefirst visit (first visit
at theinvedtigationa site regardless of diagnosis, with or without
treatment; data before diagnosis could be inputted) to
registration were and will be retrospectively collected. Data at
registration and during the follow-up period were and will be
prospectively collected at least once ayear until November 2025
(maximum 60 months). Data analyses will be conducted when
all data have been collected. Results are expected to be available
in 2026 and the study is expected to be completed by March
2027 (Figure 2).

Figure 2. Study design. The study started and the first patient was registered in December 2020. Patient registration was planned to end in May 2022
and has been extended to December 2022. Retrospective data from their first visit to registration will be collected from medical records, and prospective
data will be collected at regular visits until November 2025. Data analyses are planned after data collection is complete, and the study is expected to
end in March 2027. FPI: first patient in (date of the first patient registration).

FPI End of End of
(December 2020) registration data collection
v v

Data collection period

Start of the study

18 months

Data analyses

60 months

First visit End of study
(December 2020) (May 2022)  (November 2025) (March 2027)
Discussion Hammersmith Functional Motor Scale-Expanded, and the

Expected Findings

This protocol is for the first longitudinal (prospective and
retrospective) observational study in Japanese adult patients
with SMA, regardless of treatment status, with the aim of
establishing a new registry named jREACT-SMA. Using the
resultsfrom theJREACT-SMA study, we expect to gain abetter
understanding of the pathophysiology of SMA and clinical data
to support treatment decisions for overcoming potential
therapeutic limitations in adult patients with SMA.

Outside of Japan, other registry or observational studies have
been or will be reporting real-world clinical data—including
motor function scales such as the 6-minute walk test, the

https://www.researchprotocols.org/2022/12/e38878

Revised Upper Limb Module—in adult patients with SMA
[26-30]. In addition, some of these studies will provide PRO
and sociodemographic data [28]. However, data in Japanese
patientswith SMA are still required because the administration
regimen of nusinersen for later-onset SMA isdifferent between
Japan and other countries. Several registries of patients with
SMA are currently in operation in Japan, but no data have been
reported yet. The Spinal Muscular Atrophy Research &
Treatment Consortium [33] has been established for patients
with SMA and health care professionals to share information
regarding new clinical trials and investigator-initiated trials
promptly and to help conduct the trials efficiently. The Rare
Disease Data Registry of Japan [34] has been established to
centralize clinical information and biological samplesfrom the
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Japan Agency for Medical Research and Devel opment [35] and
theintractabl e di sease research groups of the Ministry of Health,
Labour and Welfare. Distinct from these registriesin Japan, the
JREACT-SMA study will provide longitudinal prospective and
retrospective follow-up data in adult patients with SMA,
including both adult patients who transitioned from pediatric
SMA and patients with adult-onset SMA.

InthisjREACT-SMA study, patientswho do not wish to receive
active treatments are registered, as well as patients who have
been or are being treated with disease-modifying therapies.
Longitudinal observation of SMA in Japanese adult patientsis
limited [36], and the inclusion of untreated patients in
JREACT-SMA will provide valuable information about the
natural history of adults with SMA. In addition, because
nusinersen was approved in Japan based on the results of clinical
trialsininfantsand children with SMA who were aged <9 years
at screening [17-19], the effectiveness of nusinersen in adult
patients has not been fully assessed in Japan. As mentioned
above, the administration regimen of nusinersen in Japan differs
from other countries. The number of loading doses and the
administration interval were defined by a pharmacokinetics
simulation using data from patients with types |1l and 111 SMA.
Therefore, information on patients treated with the
Japan-approved administration regimen may provide further
important insights into the optimization and validation of
therapeutic protocols for Japanese adult patients with SMA.
The comprehensive analyses from the jJREACT-SMA study
will allow us to address current gaps in our knowledge of the
natural history of SMA, as well as the long-term effectiveness
of disease-modifying therapiesin adult patients.

Strengths and Limitations

The JREACT-SMA study is the first multicenter, long-term,
longitudinal observational study to establish a registry for
Japanese adult patients, which will better reflect real-world
clinical settings. Most core hospitals that provide specialized
treatment for SMA in Japan were included in the study. The
only patients who will be excluded are those who have any
condition that would makeit difficult to comply with the study
requirements and those who are deemed by the investigatorsto
be unsuitable for study enrollment. A broad range of datawill
be collected, including patient background, clinical
characteristics, and clinical measures such as motor functions
and PRO/QOL, as well as physiological and blood tests. Only
adult patientsare eligiblefor the study; thisallows examination
of theclinical course of the diseasein this population of patients
with SMA, whose numbers are expected to increase as pediatric

Sahashi et &

patients survive longer. In addition, both patients treated with
disease-modifying therapies and untreated patients have been
enrolled, which will enable abetter understanding of the natural
history of SMA and the long-term effectiveness of thetherapies
during adulthood.

However, several limitations of the study need to be considered.
First, we are not ableto include all Japanese patientswith SMA.
Of note, the number of untreated patients to be registered may
not be proportionate to their population in Japan because they
make fewer hospital visits and are therefore less likely to be
enrolled. Second, we cannot identify patients who have not yet
been diagnosed with SMA, which makes it difficult to
understand the full context of SMA in Japan from the
JREACT-SMA study. Third, we may not be able to obtain
information longitudinally if patients change hospitals during
the data collection period (eg, if a patient moves from a
participating hospital to a nonparticipating hospital, we are not
able to obtain complete prospective data). Fourth, the baseline
of the outcome measures may not be assessed appropriately or
could be partly missing in the case of participants who started
disease-modifying therapies before enrollment, meaning that
data were collected retrospectively. Additionally, follow-up
data could be partly missing in the case of participants who
stopped regular visits. Fifth, the planned number of patients,
especialy untreated patients, is small; therefore, it may be
difficult to analyze the effectiveness of disease-modifying
therapies compared with the natural history of SMA. Sixth,
although PRO/QOL are some of the primary end points, it is
difficult to demonstrate that benefits in PRO/QOL result from
intervention because of the absence of an age- and SMA
type—matched control group in the study and the potential for
response bias. Seventh, respiratory management (requirement
for invasive/noninvasive ventilatory support) is proposed by
physicians based on their treatment policy, knowledge, and
experience, and thefinal decisionismade by patients/caregivers.
Therefore, outcomes relating to artificial ventilation should be
carefully interpreted. Finally, the quantity of data (ie, humber
of patients with data in each category) may vary for different
variables because although data collection is highly encouraged
or optional, it is not mandatory.

Conclusions

The JREACT-SMA study will contribute to a better
understanding of the natural history of the disease and the
long-term effectiveness of disease-modifying therapieswith the
aim of establishing a database of Japanese adult patients with
SMA.
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JREACT-SMA: Japan Registry for Adult Subjects of Spinal Muscular Atrophy
PRO: patient-reported outcome

QOL: qudlity of life

SMA: spinal muscular atrophy
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