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Research project number 5-5
Research project name: Establishing the foundation for promoting clinical development
of muscular dystrophy

Principal investigator: Hirofumi Komaki

(1) Summary of research goals and plans for the next three years
[Summary] This research group has been promoting clinical trials and clinical research
based on the Neuromuscular Disease Patient Registry System (Remudy, from 2009) and
the Muscular Dystrophy Clinical Trials Network (MDCTN, from 2012), which has 38
affiliated facilities nationwide. We have achieved many results, such as the approval of
the exon 53 skipping drug viltolarsen and the acquisition of proof-of-concept in an
investigator-initiated clinical trial of an exon 44 skipping drug, but as the needs change
with the times, we will continue to improve both platforms. Remudy will be formatted
so that registered information can be updated by patients alone, and will also be used
as a platform for promoting patient-directed participation in clinical research (PPI). Using
these platforms, we will advance research on the exploration and verification of clinical
evaluation methods using wearable devices, the implementation of natural history
studies, biomarker exploration, QOL/Patient reported outcome (PRO), and information
disclosure.
[Clinical research related to clinical development] Conduct clinical research that
contributes to clinical development on themes such as the search for non-invasive
outcome measures using wearable devices such as accelerometers, activity meters, and
image analysis, posture estimation technology, clinical application of new digital
measurement technology using LiDAR sensors, quantification of skeletal muscle mass
using skeletal muscle images using Al, natural history research of Duchenne muscular
dystrophy (DMD), natural history research of Becker muscular dystrophy (BMD), natural
history and biomarker exploration research of Ullrich congenital muscular dystrophy
(UCMD), validation of biomarkers for muscular dystrophy using urinary titin,
establishment of a system for pre-symptomatic and early diagnosis, examination of
ethical issues, and epidemiological research using the National Database (NDB).
[Clinical research aimed at generating evidence] Establishment of new cardioprotective
treatments, establishment of respiratory care guidelines, research on swallowing
disorders, research on prognostic factors for scoliosis, dissemination of information to
the public using websites, open lectures, etc., awareness-raising activities, clinical

research in close cooperation with patient and family associations, and information



disclosure.

[Opening a portal site] A portal site will be opened to respond to the changes in the
clinical environment for muscle diseases, which are seeing great progress due to the
development of nucleic acid drugs and gene therapy, and will be used as an information
center and a foundation for PPI.

[Improvement of Remudy] Remudy is gradually increasing the number of target
diseases in response to the needs of clinical development, and currently registers six
diseases. Although certain results have been achieved in epidemiological information,
feasibility studies for clinical trials, and subject recruitment, mainly for DMD, there is a
lack of growth in the registration rate and information update rate. The current Remudy
registration system is patient-driven, but in order to ensure the accuracy of the
information, the cooperation of the attending physician is essential for both initial
registration and renewal, which is thought to be one of the reasons for the lack of growth.
In addition to the needs recognized for the conventional registry, there is now a demand
for post-marketing safety and effectiveness evaluation of new drugs using the registry,
and the target diseases for clinical development are expanding, but it is gradually
becoming difficult to increase the number of target diseases with the conventional
registration format. Improve the registry so that it can be operated more easily using
smartphones and apps.

(2) This year's research results

[Clinical research related to clinical development] We are using wearable devices such
as activity monitors and accelerometers to analyze the root mean square (RMS) and
stride during movement, and are examining the characteristics of waddling gait in DMD
and its relationship with motor function indices. We are currently formulating a research
plan for the construction of a motion analysis system for DMD using next-generation
technologies such as 3DtoF using LiDAR and posture estimation technology. We
measured physical activity, heart rate, and autonomic nervous function using wearable
devices, and the results of examining the relationship with standing time, 10MWT, NSAA,
and 6MWT were submitted as an English paper and accepted (Nakamura Akira group
member). We have begun research into the natural history and biomarker search of
UCMD, and five subjects have been enrolled. Although the number of cases is small,
promising results have been obtained in the search for biomarkers by analyzing peptides
and amino acids derived from type IV collagen, which increase with basement
membrane destruction. For the first time in the world, we measured the concentration

of titin degradation products in the serum of DMD patients and examined the



relationship between the concentration of titin degradation products in urine (urinary
titin) and blood test values, and found a strong correlation between serum titin and CK,
AST, ALT, and LDH. The NDB study applied for NDB data use to the Ministry of Health,
Labor and Welfare, and the data was accepted this year and permission to publish was
obtained. A preliminary report on the number of patients with major diseases was
announced at the research group meeting in December 2023. In the study to automate
skeletal muscle mass measurement using Al, tissue-specific images were output based
on muscle CT images of the thighs and lower legs of 45 patients (average age 54 +/- 14.7
years), including 25 cases of muscle disease, 6 cases of neurological disease, and 14
patients with non-neurological diseases, and image calculation processing was
optimized using an Al convolutional neural network model.

[Clinical research aimed at generating evidence] A database study of skeletal muscle
images using IBISS was conducted as a pilot study this year to examine muscle mass in
two cases of DMD treated with viltolarsen. Muscle mass was evaluated using %MVI in
thigh slices of skeletal muscle CT, and muscle mass was maintained compared to the
control group (natural history), making it possible to quantitatively demonstrate the
effectiveness of treatment. A study on standardization of respiratory care is being
conducted to evaluate respiratory function in DMD and examine the effects of
respiratory rehabilitation. A study to generate evidence related to eating and swallowing
function identified factors that determine the introduction of alternative nutritional
methods in DMD patients using statistical methods and published a paper. Research into
the evaluation of myocardial damage and cardioprotective treatment showed that there
was no difference in the proportion of DMD patients who had been administered ACE
inhibitors since the age of 10 and those who started ACE inhibitors with a left ventricular
ejection fraction of <55% at age 15, and that patients who started ACE inhibitors with a
left ventricular ejection fraction of <55% had a good 10-year survival rate. In a study on
scoliosis treatment, a Japanese translation of the Muscular Dystrophy Spine
Questionnaire (MDSQ), a patient-based questionnaire survey, was created to investigate
the mid- to long-term outcomes of surgical treatment for atonic neuromuscular scoliosis,
and validation research was conducted, while data was collected before and after spinal
fixation surgery using MDSQOL/Patient.

[Improvement of Remudy] Remudy continues to register for six diseases. After multiple
exchanges of opinions with doctors, pharmaceutical company personnel, patients and
their families, the framework for the new Remudy basic policy was solidified. More
specific improvements will be made in 2024.

[Opening of portal site] After bidding, we have decided on a vendor and are preparing



to open the portal site, which is expected to begin operation in spring 2024. The new
portal site will also have a membership system and will be used as a platform for
promoting PPI. In addition to disseminating our own information, we aim to become a
more multifaceted information hub by linking with the websites of patient groups and
pharmaceutical companies.

[Other] We are currently examining ELSI and electronic consent for medical care and
clinical development of muscular dystrophy (Arie, team member). We are currently
conducting research to summarize complex innovative design (CID) and the current
status of muscular dystrophy research design, and to propose promising flexible research
designs for the future. We are currently conducting research and analysis on the
construction of an IT platform that will contribute to the promotion of clinical
development of muscular dystrophy and the establishment of a quality management

system.





