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Presentation 

 

Miyata: Thank you very much for taking the time out of your busy schedule today to attend CHUGAI 
PHARMACEUTICAL’s briefing on gene therapy for Duchenne muscular dystrophy. I’ll be serving as today’s 
moderator. My name is Miyata from the Corporate Communications Department. Thank you. 

Now, Sano, the Elevidys Lifecycle Leader at CHUGAI PAHRMACEUTICAL, will provide an overview of Elevidys. 

  

 

Sano: I'm Sano from CHUGAI PHARMACEUTICAL. I will explain the product overview of Elevidys. 

I will start with its development history. Elevidys, whose generic name is delandistrogene moxeparvovec, is a 
gene therapy vector product developed for the treatment of Duchenne muscular dystrophy, DMD. 

Elevidys was jointly developed by Sarepta and Roche and received its first marketing approval in the United 
States in June 2023 as a treatment for DMD. 

In Japan, we are participating in the EMBARK trial, an international Phase III clinical trial involving ambulatory 
male and female patients with DMD aged four to seven. Based on the results of this trial and other clinical 
trials, we obtained marketing authorization last May for this product, the first gene therapy product for DMD, 
on a conditional and time-limited basis. 

As of now, it has been approved in nine countries. In Europe, the recommendation not to grant conditional 
approval has been accepted, and Roche is currently planning a new international Phase III clinical trial and 
intends to submit an application in Europe. 
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Now, let's move on to the underlying mechanism. 

This is the cause of DMD. Since Dr. Komaki will be covering this in more detail later in his lecture, I’d like to 
just touch on it briefly here. 

DMD is a disorder caused by mutations in the dystrophin gene and follows an X-linked recessive inheritance 
pattern. When there are mutations in the dystrophin gene, dystrophin, the protein produced from the 
dystrophin gene, is either absent or produced in an abnormal form. 

As you can see here on the left, dystrophin is expressed in various muscle tissues, where it helps prevent 
damage to the muscle cell membrane during muscle extension and contraction. In other words, we believe 
that the expression of this dystrophin maintains the integrity of the muscle cell membrane. 

In patients with Duchenne muscular dystrophy, because this dystrophin is absent, the muscle cell membranes 
become damaged when the muscles extend and contract, leading to a loss of muscle strength due to chronic 
and progressive muscle inflammation. 
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This is about the structure of Elevidys. 

Elevidys is a product that uses an adeno-associated virus vector, which contains micro-dystrophin as the 
transgene. Since the dystrophin gene is a very large gene, it is extremely difficult to incorporate the full-length 
version into the AAV vector. For this reason, Elevidys incorporates micro-dystrophin, a functional, truncated 
form of dystrophin, as a transgene. 

The system is designed to carry the transgene to skeletal muscle and cardiac muscle cells where it is then 
expressed. 
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This is the mechanism of action. 

As I mentioned earlier, we believe that by inducing the expression of the introduced micro-dystrophin gene 
in skeletal and cardiac muscles, we can improve muscle function and prevent muscle weakness. 

 

Now, let me move on to the basic product information. 
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Regarding Elevidys, its indications are for Duchenne muscular dystrophy in patients who are negative for anti-
AAVrh74 antibodies, are ambulatory, and are aged three years or older and under eight years. 

This product is intended for intravenous infusion, and we deliver the appropriate number of vials, based on 
the patient’s weight, to the medical institution after conducting an eligibility test. 

The product has received orphan drug designation. Specifically, Duchenne muscular dystrophy is classified as 
a designated intractable disease and a specified chronic pediatric disease. In February of this year, the product 
was listed on the NHI drug price list at approximately JPY 300 million per patient and was launched on the 
same day. 

 

Since this is a conditional and time-limited approval, I would also like to outline the conditions for approval. 
The first condition. During this conditional approval period, we are currently conducting clinical trials to 
confirm the long-term efficacy and safety of this product, as well as a post-marketing surveillance program 
covering all cases in which this product is used. 

The second condition. We request that this product be used only by physicians with sufficient knowledge of 
DMD and at medical institutions that have established a system capable of providing proper treatment, after 
they have thoroughly familiarized themselves with the clinical trial results and adverse events associated with 
this trial. In this regard, we are working in cooperation with the Japanese Society of Child Neurology that 
submitted the approval application, and we are also reaching out to medical institutions to request that they 
use the product in accordance with the guidelines for proper use that the society has developed. 

The third and final condition. This is a gene therapy product subject to the Cartagena Act, and we are working 
with medical institutions to ensure that it is used in strict compliance with the Type 1 usage regulations. 

These three conditions were imposed as requirements for approval, and Elevidys is currently being used in 
medical institutions. 
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Finally, I’d like to discuss the progress of the post-approval safety measure review. 

After we received conditional approval with certain conditions and a time limit last May, it is with great regret 
that we must report that two cases of death due to acute liver failure in non-ambulatory DMD patients have 
been reported overseas. 

In light of this, our company considers ensuring patient safety to be our top priority. We are therefore 
gathering information thoroughly and have begun discussions to carefully evaluate the situation and 
strengthen safety measures. 

As part of this process, we revised the package insert to include a note regarding the occurrence of acute liver 
failure as a serious adverse reaction, clearly stipulate the need for monitoring and testing of liver function, 
and, in addition to our existing recommendation for prophylactic administration prior to corticosteroid 
therapy, we also recommended including a warning about the risk of infection. 

Subsequently, through deliberations with various regulatory authorities, including the Central Social 
Insurance Medical Council, we discussed the specifics of official safety verification and the thorough provision 
of information, including what types of information materials should be provided and the appropriateness of 
their content. 

As Dr. Komaki will discuss in his lecture later, one of the key points will be how we can ensure patient safety 
by enlisting the cooperation of expert panels in clinical settings. Furthermore, as part of our efforts to 
collaborate with relevant academic societies, a notice was sent from the Director of the Office of Safety 
Measures to the Japanese Society of Child Neurology and the Japan Society of Hepatology, which requests 
their cooperation in establishing a system capable of implementing emergency response measures. 

Following that, after we presented a report on safety measures developed through industry-government-
academia collaboration, discussions were held regarding the NHI price list, and the product was finally 
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launched this past February. We are moving on to Dr. Komaki’s presentation, and Elevidys is currently being 
used at medical institutions in Japan. That's all from me. 

Miyata: Next, Dr. Hirofumi Komaki will discuss Duchenne muscular dystrophy, disease and treatment, clinical 
framework for gene therapy, appropriate use, and clinical positioning. 

Thank you very much. 

 

Komaki: Hello everyone. My name is Komaki from the National Center of Neurology and Psychiatry. 

I am originally a clinician and a pediatrician. I have been working in Tokyo for many years, with the goal of 
specializing in pediatric neurology. 

Among these are certain neuromuscular disorders, and for some of them, highly innovative treatments, 
including gene therapy, have been rapidly advanced, particularly over the past decade. With the emergence 
of drugs that are truly considered game-changers, a major challenge for us is how to build upon and share our 
knowledge and experience. 

I would like to begin by explaining the background of how this drug, Elevidys, became available for clinical use, 
and, building on that, explain what kind of disease DMD. 
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We disclose information regarding conflicts of interest as shown here. I have received research presentation 
fees and other payments from the companies listed above. 

 

First of all, I’m sure you understand that muscular dystrophy is a muscle disease, and I imagine you’ve at least 
heard the name before. Since not everyone may be familiar with the details of this disease, I’d like to start by 
explaining the basics. 
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So, muscles are actually among the very few organs that can be touched. If you touch it, you can feel the 
muscle right beneath the skin. Although it actually has various functions, the most obvious and primary one 
is moving the body. Skeletal muscle. Based on a lever-like principle, muscles essentially span joints, so when 
they contract, they bend the joint, and when they stretch, they extend in this direction as well. It is an organ 
that performs such very simple, two-dimensional movements. 

In the center of this diagram, you can see a mass of muscle. If you look at it at the microscopic level, you’ll see 
that it’s actually made up of bundles of very long, thin fibers. Although we refer to each of these as muscle 
cells or muscle fibers, please think of these layered structures as the membranes of the muscle cells. This 
spring-like structure, though this is merely a conceptual diagram, is a schematic representation of a protein 
called dystrophin. 

As for what role they play, skeletal muscles are constantly stimulated and move, you see. So, imagine it as 
something like a balloon. It’s constantly expanding and contracting, and when it’s stimulated, it reacts 
accordingly. It’s a protein located on the underside of that membrane, often referred to as a membrane-
supporting protein, and the idea is that even when the muscle moves slightly, it provides solid support from 
behind. 

So, to give you an idea, if this building didn't have any columns, it would collapse, right? It’s like the columns 
of a building, or, to use a car analogy, the springs and shock absorbers located behind the tires. Those are 
what absorb the shocks. I think that’s the kind of image I’d like you to have. 

Duchenne muscular dystrophy is a disease in which the body cannot produce the dystrophin protein properly. 
The reason the protein cannot be produced is that there is a problem with the dystrophin gene, which encodes 
the dystrophin protein. As a result, the body cannot produce the dystrophin protein. Since this spring is lost, 
the membrane deforms excessively, and eventually, it bursts and breaks. As a result, muscle cells become 
more susceptible to damage. 

Although it says step one, the loss of dystrophin causes the membrane to become fragile and weak. A loss of 
dystrophin weakens the cell membrane. Although it is described as contraction, because the muscle is 
constantly moving and there is no support from the back, it eventually becomes unable to withstand the stress, 
leading to a situation where muscle cells are prone to damage or actually break down. 

As a result, the membrane breaks down, allowing an excessive influx of calcium ions. This could contribute to 
further damage. This can lead to inflammation. Therefore, muscles are among the organs with the most active 
regenerative capacity. Even if they break down, new muscles will form again after a while. Even if it breaks, it 
will be restored. Therefore, not all cases of muscular dystrophy are necessarily progressive. In fact, some 
relatively mild forms of the disease may take several decades to finally begin progressing. That means there’s 
a general balance between destruction and regeneration, isn’t it? 

Duchenne muscular dystrophy is a very fragile condition resulting from a complete lack of dystrophin protein. 
In that case, the body's ability to regenerate can't keep up. For example, even if 100 are broken, as long as 
100 are regenerated, the net result is zero. However, even if the number is slightly lower, say, 95 or 90, the 
balance is always negative. So, while you might not see any major changes over the course of one or two years, 
if you look at it in five-year increments, muscle mass will steadily decrease. 

Therefore, in terms of the natural course of the disease, patients are initially able to walk, but they lose the 
ability to walk before the age of 10. 

In this illustration, the parts shown in red are muscles. The areas highlighted in yellow indicate necrosis, 
regeneration, and the process of tissue breakdown and regeneration, with adipose tissue infiltrating these 
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areas. What appears to be a mesh-like structure is actually called fibrosis, which is characterized by an increase 
in fibrous tissue. This results in muscle tissue being replaced by something other than normal muscle tissue. 
This leads to a decrease in muscle mass. 

If you bundle a lot of rubber bands together, they create resistance, but if you use just one, it stretches out, 
doesn't it? The number of bands is very important. As the number decreases, muscle strength declines. It is 
progressing steadily. I'd like you to start by getting a general idea of what this disease is like. 

 

Although I mentioned the major symptoms, the condition is often first noticed between the ages of two and 
four. However, the disease does not present with a sudden, clearly identifiable onset on a specific date. 
Parents may gradually begin to notice things such as, “This child seems physically weak,” or “Their motor 
development appears delayed.” Even so, this does not necessarily lead them to seek medical attention. And 
even when they do visit a doctor, they often first see a general pediatrician, or if the child seems to have 
problems with the legs, they may visit an orthopedic specialist. In many cases, they are simply told, “There 
doesn’t appear to be any major problem.” As a result, diagnosis is often further delayed. 

In Japan, medical care for children is often free of charge, so many parents today tend to take their children 
to a pediatrician even for relatively minor concerns. Physicians also frequently perform blood tests as a 
precaution. 

As a result, blood tests conducted for unrelated reasons sometimes reveal abnormalities. There are 
substances in the blood whose levels rise when muscle tissue breaks down, such as creatine kinase (CK). In 
addition, AST and ALT, which are commonly used as liver function markers, are also present in muscle tissue. 
Therefore, elevated levels may prompt further examination, ultimately leading to the diagnosis. 

One characteristic feature in Japan, which is relatively uncommon in other countries, is that approximately 
two-thirds of children with DMD are diagnosed around one year of age, often before they experience 
significant symptoms. In many cases, the disease is discovered incidentally through blood tests performed for 
other purposes. 
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In any case, around the ages of three or four, it is often noticed that the child has markedly poor motor 
function and tends to fall easily. Motor function is generally said to peak around the ages of five to six. At that 
stage, many children are just barely able to run. They can usually still walk reasonably well, but they are unable 
to run properly and may only appear to shuffle or jog slowly. They may climb stairs only one step at a time 
and often require the use of a handrail. Difficulties are often first noticed during movements against gravity, 
such as climbing stairs or running. 

Without treatment, most patients lose the ability to walk before the age of 10. Regarding life expectancy, 
natural history data from more than 40 years ago suggested survival only into the teenage years. Muscles are 
not limited to skeletal muscles; respiratory muscles and cardiac muscle are also affected. Duchenne muscular 
dystrophy impacts all of these muscle groups. Therefore, in the era before effective treatment, life expectancy 
was generally considered to be in the late teens. 

As for the current situation, as I will show later, treatments now available have improved life expectancy 
considerably. Patients receiving care at specialized centers are now surviving into their late 30s. However, 
some patients still develop severe cardiac complications at an early age and may pass away even during their 
teenage years. There is no doubt that this remains a very severe disease. Nevertheless, it is true that prognosis 
has gradually improved over time. 

In the past, it was difficult even to envision adult life for these patients. Attending university itself used to be 
extremely rare, but today many patients attend university as a matter of course. This is partly because medical 
conditions have improved and partly because society’s understanding and support systems have advanced. 

Employment is another important aspect. I sometimes describe this as an unintended positive consequence 
of the pandemic. As remote work has become more widespread, it is no longer unusual for people with 
disabilities such as these to work online. In other words, the number of economically independent individuals 
contributing to society through employment is steadily increasing. 
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This is a representative illustration. The image in the upper left shows what is called Gowers’ sign, which is a 
characteristic finding that appears when the trunk and pelvic girdle muscles become weakened. Standing up 
requires considerable effort. Patients may first lift their hips slightly and use momentum to stand up. They 
may also place their hands on their knees or thighs and climb up their own body in order to stand. To give you 
an idea, it is similar to the effort required to stand up after running for a while or quickly climbing a flight of 
stairs. It feels like standing up always requires extra effort. 

Nowadays, it has become less common to see patients progress to this stage because of advances in treatment. 
However, without sufficient treatment, the muscles supporting the trunk become severely weakened, causing 
the spine to gradually curve visibly. Patients may develop severe scoliosis. In addition, muscle wasting can 
become so advanced that the ribs become visibly prominent. In the past, this was the typical image of patients 
reaching their late teens. 

 

 

I’ll talk more about treatments later, but as you can see, these are the treatments we currently offer. 

As for respiratory management, we're talking about mechanical ventilation. Mechanical ventilation, which 
includes tracheostomy, mask ventilation, or NPPV, is the primary method used. Since people with DMD tend 
to have relatively good cognitive function, a tracheostomy would cause them to lose their ability to speak or 
become unable to speak at all, so NPPV is often the treatment of choice. It is not uncommon for people to 
use NPPV for the rest of their lives. Management has been improving significantly. Thanks to technological 
innovations, both the machines and the masks themselves, including their designs, have become much easier 
to use. 

Also, as I mentioned earlier, it’s a condition that causes the body to stiffen or become deformed. Once it gets 
to that point, there aren't many options left, but since this is a condition that can lead to that, we can focus 
on prevention. Since posture is prone to becoming distorted, it’s important to manage it starting from 
childhood. Take various measures to ensure you sit with good posture. Those things are important, too. 
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It’s called proactive care, which means taking preventive measures in advance based on an understanding of 
the natural history and progression of this disease. This approach is particularly important for this condition. 

I’ll discuss pharmacological therapy later, but one treatment that can be used for all forms of DMD is steroid 
therapy. Although prednisolone is the most well-known example, steroid therapy has been documented for 
over 40 years, and it has now been established that it is effective in preventing the loss of ambulation, 
prolonging the period of walking, maintaining respiratory function, and preventing scoliosis. 

As you may already know, steroids can have very serious side effects. However, since there are no other 
options at this time, it is extremely important to continue taking steroids while effectively managing the side 
effects. 

Then, the systematic management. Since issues related to the heart, breathing, and swallowing are becoming 
increasingly significant as life expectancy continues to improve, measures to address these issues will also be 
necessary. 

It says here that MDT is key, but the concept of multidisciplinary collaboration, where professionals from 
various fields work together as a team to provide the best possible care, is becoming increasingly important. 
Making this available in various regions is quite challenging, and this has become one of the issues we face. 

 

As you can see, there are currently two drug treatments for DMD available in Japan. 

One is steroids, as I mentioned earlier. This is generally taken orally. There are various methods, but you will 
need to continue taking the medication, either in tablet or powder form. 

As for viltolarsen, which is a drug developed in Japan, it is a treatment known as exon skipping. Although it is 
different from gene therapy, it has been used in Japan for about six to seven years as a drug that acts on genes. 
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One challenge is continuous intravenous administration. Since this medication generally requires weekly 
intravenous infusions, it places a significant burden on patients etc. Another point is that it is only indicated 
for a specific genetic mutation. Since only about 10% of DMD patients have the specific genetic mutation 
eligible for this treatment, a major challenge with viltolarsen is that not all patients are eligible for treatment. 

 

In the days before treatment, nearly 40 years ago, the patients rarely lived past their teens. It’s been over 30 
years since I graduated from college and became a doctor, but I happened to spend a short time at a 
specialized facility during my second year, and at that time, the patients really did have a life expectancy of 
only up to age 20. It’s true that things were like that back in the day. 

As the standard of care has become established, the prognosis has gradually improved. Over the past 10 years, 
a wide variety of clinical development projects have been under way, and new drugs have been gradually 
coming to market. Since several other drugs have likely demonstrated efficacy overseas, it is reasonable to 
expect that a number of new drugs will become available in the future. 

Therefore, given that various approaches, including drugs that act at the genetic level and anti-inflammatory 
therapies, are promising options, I think it’s becoming a realistic possibility that these different modalities will 
emerge and, depending on the situation, such drugs may be used in combination. 
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We’re gradually moving on to gene therapy, but the question is, why is gene therapy necessary for this 
disease? As I have explained so far, existing treatments are also extremely effective. However, it does not 
guarantee that the progression will be stopped. Slowing the progression is a realistic goal. Although viltolarsen 
has received conditional approval based on evidence of some efficacy, slowing disease progression is also a 
realistic goal for this drug. 

Therefore, it’s only natural for people to want more and more, and that’s why there is such a high demand 
for new drugs to meet that need. I think it's fair to say that the level of unmet need remains high. 

As for existing treatments, such as viltolarsen, which I mentioned earlier, their mechanism of action is based 
on acting at the genetic level, which brings them closer to the root cause. That's because the root cause lies 
at the genetic level. While we can certainly expect anti-inflammatory effects, we believe that by acting at the 
genetic level, we are likely moving closer, step by step, to a fundamental cure. 

As I mentioned earlier, exon skipping is indicated only for patients with a specific genetic mutation and 
requires multiple, ongoing treatment sessions. Given that, I believe it’s fair to say that there are very high 
expectations for gene therapy, which is expected to be effective for a certain period of time with a single 
treatment. 
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As Ms. Sano mentioned earlier regarding Elevidys, the dystrophin gene is known to be a giant gene, so the 
fact that it does not fit within the size of an adeno-associated virus, AAV, which is primarily used in gene 
therapy, has long been a challenge. 

If you make it shorter, it'll fit. Normally, if a gene is shortened, it should lose its function. However, some time 
ago, there happened to be a patient with a genetic mutation involving many deletions, and that patient 
happened to have Becker type, a milder form of the disease caused by the same gene, and even within that 
group, the patient’s condition was milder still. So, there are reports like that from several decades ago. 

So, there was someone who came up with the idea that, even if cutting it here might not be 100% effective, 
it would probably work reasonably well. That is why, in the sense of making it shorter, terms like mini and 
micro are used. The micro-dystrophin approach has been proposed, and clinical development is currently 
under way at a very active pace. 

The figures on the right are small, so I think it might be a little hard to see, but the basic concept is the same, 
which vector should we choose? Since there are various serotypes of AAV, adeno-associated virus, their 
characteristics may differ slightly depending on the serotype. 

A promoter has an organ preference. The organ preference varies depending on the type of vector used. The 
orientation of the organs changes depending on the vector. It is said that eight and nine are relatively more 
focused on the muscles. A promoter is like a switch that controls the specific expression of a gene in a 
particular organ. This is the structure of micro-dystrophin. Various companies and research groups are 
working on their own versions, and while the concept is the same, the structure of this gene differs slightly. 

There are currently a great many companies and research groups working on the development of DMD-
related genes. As I mentioned earlier, this involves using the infectivity of a specific virus to introduce genes. 
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Another key point is that insertion into the patient's own nuclear DNA almost never occurs. I understand that 
in similar cases several decades ago, vectors were integrated into the cell's nucleus, which led to conditions 
such as leukemia and resulted in the termination of development. In theory, however, AAV-based vectors 
exist as episomes, meaning that they do not integrate into the nuclear genome but instead remain outside it. 

The advantage is that, because the vector does not interfere with the patient's own nuclear genes, the risk of 
cancer is either nonexistent or extremely low. The challenge, on the other hand, is that because it is not 
integrated into the nuclear genome, it does not replicate when the cell divides. Since muscle cells are a type 
of tissue that undergoes division, the vector becomes diluted as the cells divide. The question, therefore, is 
how long the therapeutic effect will last, and at present there is no definitive answer. 

While follow-up data covering three- and five-year periods are now available from patients in the Elevidys 
clinical trials, we recognize that determining how long the efficacy persists beyond these time frames remains 
a challenge for the future. 
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Here is the treatment flow. 

This slide outlines various standard procedures, such as confirming eligibility for administration. However, 
since each step in gene therapy involves significant risks and requires careful identification of eligible patients, 
we must ensure that no mistakes are made. 

In theory, gene therapy is indicated for all patients with DMD. However, as will be discussed later, several 
serious adverse events have occurred during clinical trials. In particular, since myositis has been reported as 
a side effect, it has been suggested that patients with certain genetic mutations may be at higher risk. As a 
result, the labeling includes a precaution stating that the drug is contraindicated in patients with these specific 
genetic mutations, or that administration should be considered with caution. We must ensure that these 
points are strictly observed. 

In addition, the eligible age range is currently clearly defined as three years of age or older but under eight 
years of age. This means that administration becomes difficult even if the child is just one day past their eighth 
birthday. For this reason, schedule management is extremely important. If preparations begin at seven years 
and eleven months, there is simply no way to be ready in time. We need to plan well in advance. 

Next is the explanation and consent process. This may seem obvious, but it is essential that families fully 
understand that very serious complications, which I will discuss later, may occur. Since this treatment is 
indicated for children aged three to under eight, it is difficult to fully convey such information to the children 
themselves, so the decision is generally made by the parents or legal guardians. That said, children at this age 
can understand certain things to some extent, so we make a point of regularly talking with them—within the 
limits of their understanding—about the significance of the treatment, the burdens involved, and the 
importance of working through it together. 
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This slide shows the screening process. Through blood tests and imaging examinations, we check for any 
complications other than DMD. For example, since liver failure has been reported, the risk increases if pre-
existing liver complications are present, so we confirm in advance whether any such conditions exist. 

After obtaining final confirmation, we proceed with preparations. As I mentioned earlier, prednisolone is 
administered the day before. In this context, prednisolone is used to prevent side effects of the gene therapy, 
and its use is only temporary. 

However, since prednisolone is also used as a standard treatment for DMD, patients who are already taking 
it will have their dose temporarily increased. For those who are not yet taking it, prednisolone is administered 
for a limited period—approximately two months—and discontinued once it is confirmed that no issues have 
arisen. 

Next is the administration itself. The first three months following administration are designated as the 
intensive monitoring period. In principle, patients are required to undergo blood tests and clinical visits at 
least once a week. We check their condition, perform blood tests, and review the data to make sure there are 
no issues. If there are any concerns, we may ask the patient to return again later in the same week. This places 
a considerable burden on patients and their families. 

In particular, we pay close attention to two key time points: one peak within one week of administration and 
another peak approximately one month later. During this period, the prednisolone dose is increased and then 
gradually tapered if no problems arise. 

As mentioned earlier regarding the Cartagena Protocol, measures to prevent the spread of the viral vector 
are explicitly stipulated by law. For this drug, the Cartagena compliance period is generally about one month, 
during which patients are required to remain socially isolated. Children who attend school must take a leave 
of absence during this period. 

Another consideration is that increasing the prednisolone dose carries a risk of immunosuppression as a side 
effect, which could lead to serious complications if the patient contracts another infection. For both of these 
reasons, patients are required to rest at home for at least one month. Once the three-month intensive 
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monitoring period ends, we transition back to the standard care regimen.

 

As I mentioned earlier, there are two peaks, and based on the results of clinical trials to date, we now have a 
fairly good understanding of which types of adverse events tend to occur at which time points. In the early 
phase, infusion reactions—essentially similar to anaphylactic shock—may occur. These typically arise within 
24 hours of administration, and in most countries, patients are hospitalized for at least one day for observation 
and management.  

From a few days to about one month after administration, there is a risk of myocarditis, an inflammation of 
the heart muscle. In addition, it is generally understood that immune-mediated myositis and liver injury tend 
to occur around one month after administration. Based on this knowledge, we carefully monitor each 
patient's clinical course with these risks in mind. 
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As for why this happens, we are beginning to gain some understanding of the mechanisms underlying these 
adverse events. The reactions that occur around one week after administration are thought to be mediated 
by an immune response triggered by the direct introduction of the viral vector. As for those occurring 
approximately one month later, antibodies are produced in response to the exposure—specifically, antibodies 
against the introduced dystrophin. There is a concern that these antibodies may cause adverse effects. This is 
why we see a biphasic pattern with two distinct peaks, each associated with different types of adverse events.
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This is an excerpt from the Appropriate Use Guide created by Chugai Pharmaceutical. It outlines the minimum 
required procedures that must be followed. The items listed here are blood test parameters. Testing is 
required at baseline (before administration), then weekly at weeks one, two, three, and four, and every week 
thereafter up to three months. After that, testing should continue at extended intervals. The blue marks 
indicate mandatory tests, while the white circles indicate recommended tests. In other words, the blue-
marked weekly blood tests during the first three months are obligatory. This is one of the key approaches 
used to ensure patient safety.

 

I’d like to briefly introduce the results of the clinical trial that was recently approved. 

It’s called the EMBARK trial, and children between the ages of four and under eight are participating in this 
clinical trial. There are also a few Japanese participants. 

The 125 patients were divided into two groups. In the first year, half of the patients were administered the 
actual Elevidys. As for the other group, they receive a placebo. They undergo the medical procedure but are 
given a solution that does not contain the virus, so that the comparison can be made without anyone knowing. 
We'll compare these blinded. 

In part two, the groups switch after one year, those who received Elevidys in the first year are given a placebo, 
and those who received a placebo in the first year are given the actual drug in the second year. The study is 
designed so that by the end of the second year, each group will have received the actual drug at some point. 

I’d like to briefly present some data from the clinical trials that led to this approval, primarily from the first 
half, the placebo-controlled study, evaluating safety and efficacy by comparing these two groups. 

They're generally between four and just under eight years old, so seven years old. Certain requirements 
regarding motor function have been established. 

The primary endpoint, the first item we’ll evaluate, is the NSAA, or North Star Ambulatory Assessment score, 
which I’ll introduce later. In addition to that, there are several other tests, such as the time it takes to stand 
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up from a lying position on the count of “Ready, set, go!” and how quickly one can move 10 meters, measured 
in seconds. The study is designed to collect information on side effects as well. 

 

This is the primary endpoint, known as the NSAA. 

In this case, a higher score is better, so moving up the scale means improvement. The blue group is the actual 
medication, this one here in that group. This group is blue. The gray one is the placebo. It's empty. 

When compared, the Elevidys treatment group shows slightly better results, so there is a trend toward 
improvement. However, based on a sample size of just over 60 participants, the results do not indicate a clear 
difference. 

One conclusion is that the primary endpoint was not met. 
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The following are secondary endpoints, which are the evaluation items set after the primary one. 

It’s an easy-to-visualize test, like lying on your back, waiting for the “Ready, set, go!” signal, being timed with 
a stopwatch while standing up. Since it’s measured in seconds, faster is better, so a lower number is actually 
better. At one year, the results show that there is a statistically significant difference. 

Looking at the various other items, it seems that, with the exception of the North Star Ambulatory Assessment, 
the results generally show some degree of difference. How we interpret the fact that there was no difference 
in the primary endpoint is actually a pretty important point. 

The other items are in seconds. That's why we evaluate based on the number of seconds. A difference of 0.1 
seconds results in a 0.1-second difference, but since NSAA uses a scoring system, it assigns scores to 17 items, 
rating them on a scale of zero, one, or two points. To put it simply, when you jump, for example, you get two 
points if you are completely off the ground. If it is just a little bit off the ground, that's one point, and if you 
aren't off the ground, that's zero points. I think that gives you a general idea of how even a one-point 
difference can make quite a difference. 

Therefore, among experts, there is also debate as to whether setting the NSAA for this one-year evaluation 
was a mistake. Since this is a primary endpoint, the fact that it was not met is certainly significant. However, 
I would like to highlight that there are various perspectives on this matter. 



 
 

 

 

 
       

    
27 

 

 

Most of the items in this section are checked at the hospital, in a designated area, under the supervision of a 
physical therapist, but there’s one I’d like to highlight, the SV95C. 

People often wear something like a pedometer, don't they? Just like the Apple Watch, it can track various 
metrics like activity levels, and this metric monitors your stride speed. 

In that case, the patients are asked to take the device, put it on, and their daily routines are observed. So, 
while the other items are generally measured when patients come to the hospital, this one represents 
numbers from their actual daily lives. I think the fact that there was a difference with the SV95C is actually a 
pretty important point. I think the fact that physical activity levels have improved in everyday life is a very 
significant finding. 
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To sum up, pre-administration preparations, ensuring safety during administration, and thorough weekly 
checks during the intensive monitoring period, followed by long-term follow-up. I haven't mentioned this yet, 
but we don't know what will happen in the long run. It is not yet clear how long the effectiveness will last. 
Also, we still don't fully understand what long-term side effects, if any, might occur. There is no doubt that 
the situation remains extremely challenging, so ongoing monitoring is crucial. 
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As mentioned earlier, it was approved last May, and sales began in February. Although there’s something like 
an unwritten rule known as the 90-day rule, this is exactly why the release was delayed so significantly beyond 
that timeframe. 

Around the time of approval, two cases of death due to liver failure were reported in the United States. I’ve 
heard that even after it was approved, there were various discussions on the matter within the Central Social 
Insurance Medical Council. Since deaths were involved, I think it’s a fact that there was a debate about 
whether such a drug should be released onto the market in the first place. 

So, as for what to do, I imagine the Ministry of Health, Labor and Welfare and the pharmaceutical companies 
took the lead in considering this, but from our perspective as the Japanese Society of Child Neurology, we 
have been holding various discussions on how to proceed. 

In this case, the fatal cases in the US involved patients aged 15 and 16, respectively. By the age of 15, they are 
generally unable to walk, so they are non-ambulatory. Americans are quite a bit bigger than Japanese people. 
The viral dose is set based on body weight, so the more you weigh, the higher the dose you’ll receive. Also, 
when patients are in a situation where they can no longer walk, their muscle mass decreases significantly, and 
that, in turn, changes how their bodies metabolize nutrients. It has long been known that fatty liver is 
relatively common. 

There are various debates like these, but it’s not entirely clear what the problem is. However, the situation 
for 15- and 16-year-olds differs significantly from that of the three- to eight-year-olds who have now been 
approved, and based on data from younger patients, such as those from the EMBARK trial I mentioned earlier, 
there are currently no major safety concerns regarding liver failure. I believe many clinicians share the view 
that, while we are fully aware of the risks, we want to provide this medication to patients who, after we have 
implemented appropriate management measures and ensured that they and their families fully understand 
the risks, still wish to proceed with treatment. 

As I’ve been explaining, this is a progressive disease, step by step. Some people may believe that not 
undergoing treatment also carries risks. So, while I am fully aware that there is a debate over whether it is 
appropriate to release medications that could, in some cases, be life-threatening, as the attending physicians 
actually managing these patients, we do not believe everyone is a suitable candidate for this treatment, and 
naturally, there are patients who choose not to undergo treatment because they perceive the risks. 

However, for those who wish to take on such a challenge, I believe it is our role to provide the medication 
only after ensuring that adequate measures are in place. 



 
 

 

 

 
       

    
30 

 

 

The drug was approved last May following discussions by the Central Social Insurance Medical Council, and 
sales actually began this February. Following discussions at the Central Social Insurance Medical Council and 
various deliberations by the Ministry of Health, Labor, and Welfare, a section chief’s notice was issued at the 
end of last year. We have been asked to establish a certain system regarding this drug within academic society. 
I would like to introduce them now. 

The society revised its guidelines for appropriate use, the guidelines it had established. After discussing the 
issue of where to administer the treatment, we decided on a policy to limit administration sites. In fact, there 
are currently 13 facilities nationwide that have been certified to administer the treatment. 

Conversely, that means there are some patients who have difficult access. Since there isn’t one in every 
prefecture, and people living far away would have to spend several hours traveling each week, as stated in 
the notice, we were asked to establish a solid system of cooperation in place. We have also been considering 
what to do about this system. 

Also, side effects. DMD is a very rare disease, and the side effects of gene therapy are also very specific, so it’s 
not as though we can simply ask specialists in each organ system to step in and handle the situation right 
away. We’ve been thinking about how to handle situations that require highly specialized approaches and 
knowledge. That's how we've built the system. 
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Here is an overview. 

First, the treatment facilities, as I mentioned earlier, there are 13 of them. This is available on the Japanese 
Society of Child Neurology’s website, so please feel free to refer to it if you’d like. 

For this model, we are developing a hub-and-spoke model. The hub facility will take the lead and bear ultimate 
responsibility. When we talk about spoke facilities, you can think of these as local university hospitals, local 
children’s hospitals, or general hospitals. 

This varies somewhat depending on the hospital, but in Japan, patients are generally hospitalized for about a 
week, or in some cases, depending on local circumstances, for up to about a month for monitoring. Given that 
the evaluation monitoring period is three months and weekly examinations are required, spending three or 
four hours every week just traveling back and forth is quite exhausting, so we are currently asking these spoke 
facilities to handle some of that. Through this close collaboration, we are currently implementing measures 
to reduce the burden on our patients. 

We’ve established a system that ensures seamless coordination between the hub and spokes. For example, 
based on where a patient lives, we decide from the outset—even before administration—to collaborate with 
the team at University A in that region. We report this to the academic conference, and announce that we 
will proceed under this framework. 

Another factor is that, while some universities may have pediatric hepatologists or cardiologists on staff, as I 
mentioned earlier, both the disease itself and the side effects of gene therapy are quite unique. Given that 
it’s not always possible to simply ask any doctor to handle the case and expect them to respond appropriately 
right away, we established an expert panel based on that premise. 

In fact, we had already decided to create this before the liver failure occurred. We were fully aware from the 
start that this was a high-risk treatment, so while we had decided to move forward with it, ultimately the 
entire project is being carried out as an initiative of the Japanese Society of Child Neurology. 
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All of these specialties are labeled pediatric, including pediatric cardiology, pediatric nephrology, pediatric 
hematology, pediatric immunology, pediatric hepatology, and transplant surgery, we have established a 
system in which a panel consisting of roughly one to two experts from each specialty is formed to provide 
consultations. 

As for the consultation method, we generally use E-consultation. This is a system for conducting consultations 
online. You might wonder why transplant surgery is included, but when liver failure occurs, a liver transplant 
is ultimately the only way to save the patient. While I certainly hope it doesn’t come to that, we are currently 
working with doctors who perform liver transplants. 

 

The company Medii has already established a system for case consultations called E-consultation, and we use 
their platform to manage side effects. We have individual patients, the hub-and-spoke team of doctors I 
mentioned earlier, and we use Medii’s e-consultation service as the infrastructure that connects them with 
experts. 

Basically, all patients are registered for this e-consultation service, and they are asked to upload all their 
weekly data to this platform. Through this system, they receive advice from expert physicians, such as 
confirmation that their data has been reviewed, or specific instructions like, “This is a bit concerning, so please 
be careful to do this,” and so on. This is a workflow that is already in place. 
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It's similar to LINE. It's like a chat app. We’ve set up a system that’s designed to feel like a chat, allowing for 
casual, back-and-forth exchanges. Since the standard Medii E-consultation service alone isn’t quite sufficient 
in some areas, we’ve had the system modified slightly to create a framework that supports these consultations. 

It’s a task that takes quite a bit of time and effort, entering data and getting everyone to respond, but so far, 
things seem to be going smoothly. 
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This is just to give you an idea of how we enter all these data. Since this is an e-consultation service, the system 
is set up so that you can post messages anytime, including weekends and evenings. 

 

Another challenge for hospitals and patients is the need to comply with the Cartagena Act. 

For several days after administration, large amounts of the virus are shed in the stool. So, I think you probably 
saw people on TV wearing full PPE during the COVID pandemic. It’s kind of like that. Every time a nurse comes 
in, they put on PPE and then take it off and dispose of it. That happens. It’s a burden on the hospital, too. This 
applies to manpower as well. Since PPE is disposable, the cost of putting it on and taking it off can be quite a 
burden. As is the case in any field, hospitals don’t make much profit despite offering these advanced 
treatments. I suppose the fact that they're operating at a loss is a bit of a tough situation for us. 

However, since adeno-associated virus (AAV) is a very important virus, if people become infected and develop 
antibodies, an increase in antibody-positive individuals would limit the number of patients who can benefit 
from these treatments. Therefore, the current reality is that we have no choice but to take certain precautions. 
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So far, we’ve only discussed safety measures, but efficacy remains just as important. Unlike clinical trials, it’s 
not that easy to figure out how to accumulate data. 

This is a database that we at the National Center of Neurology and Psychiatry created in conjunction with the 
approval of Viltepso. We are currently using it as a database that ensures data quality capable of withstanding 
post-marketing surveillance requirements. 

We are proposing to include specific efficacy endpoints, and to evaluate all future new drugs within this 

database. In case of DMD, this database can be used for long-term follow-up and follow-up on efficacy. We 
are currently considering whether we can provide safety and efficacy data using a system like this. 
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The last slide. I think the issue of risk is receiving a lot of attention right now, but there is no doubt that it is a 
serious matter, so we are currently implementing all possible measures and doing our utmost to administer 
the treatment. 

Treatment has already begun starting in February, and I believe more than 10 patients nationwide have now 
received the treatment. So far, the treatment has been administered, and everything is proceeding smoothly. 

One thing that went particularly well this time is that I think the collaboration between industry, government, 
and academia is going well so far. I believe we have reached this point thanks to the excellent collaboration 
between the Ministry of Health, Labor, and Welfare, CHUGAI PHARMACEUTICAL, and we physicians and 
medical societies. 

Since we don’t know what the future holds, we intend to maintain this system while paying close attention to 
the situation. However, because this is a system that places a very heavy burden on our resources, we also 
have significant concerns about how to ensure its sustainability. 

That's all from me. Thank you very much for listening. 
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Question & Answer 

 

Ozaki [Q]: My name is Ozaki from the Nikkei. Thank you very much for your presentation. As was mentioned 
earlier, about 10 patients have already received the treatment, are they at the NCNP? 

Komaki [A]: No, it's nationwide. Although there are 13 administration sites, we are coordinating closely via 
email and other means, so we are able to monitor the situation in real time. 

Ozaki [Q]: Thank you very much. Also, there was a discussion that administration places a heavy burden, and 
you need to ensure sustainability. If the system is such that medical institutions incur a loss with every 
administration, what is the approximate scale of that financial burden, for example, how much does it amount 
to for each case treated? I would like to know in detail. 

Komaki [A]: Previously, when we estimated the costs for another drug and for gene therapy, we found that 
the expenses would likely range from several hundred thousand to about 1 million JPY, and we’ve been using 
that as a basis for discussion. 

In this case, the target age group is a little different, so things might turn out a bit differently, and while we 
might not end up with a deficit in the millions, I don’t think we’ll be in the black, at least. 

In terms of content, this refers to the disposable PPE supplies I mentioned earlier, as well as the hidden labor 
costs. It’s not just a matter of two or three doctors. We’d have to allocate a significant amount of resources 
to this, so when you factor in the labor costs, the way that estimate is calculated is a bit difficult for me to 
grasp. So, I can’t really say for sure, but at the very least, it won’t turn out a profit. Ultimately, what we’re 
hoping for is a system that ensures we can earn a fair income when providing these kinds of pioneering 
treatments. 

One point. There’s something called the Cartagena Law premium, and we became able to apply such an 
addition starting this month in the current fiscal year. However, to be honest, the amount isn’t really enough. 

Ozaki [M]: Thank you very much. 

Kozaki [Q]: This is Kozaki from International Pharmaceutical Information. Thank you very much for today. I’d 
like to ask Dr. Komaki a question. You mentioned that no statistically significant differences were observed in 
the primary outcome measures of the NSAA score. Are you hoping that statistically significant differences will 
emerge as the number of cases increases in the future? Even though no statistically significant differences are 
found, these approaches are still being approved and introduced into clinical practice. I’d like to hear your 
thoughts on that. 

Komaki [A]: I suppose one approach would be to increase the number of cases, but that’s not something we 
can do at this point. 

The other thing is that this is a progressive disease, and it progresses slowly. Therefore, if the placebo-
controlled phase of the trial were extended to a year and a half or two years, the difference might become a 
little more apparent. 

However, there is also debate over whether it is ethically acceptable to make people in the placebo group 
wait for a year and a half or two years with a placebo, so while the details of how to handle that period are 
planned quite meticulously, this is the outcome we ended up with. 
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As for the data on the second and third years, while we can’t directly compare it to a placebo, there is data 
on the natural history of the disease that has been accumulated worldwide to date. The data based on that 
research has already been published in a paper covering the second year. As for the third year, I understand 
that the findings have already been presented at academic conferences and the like, and that work is currently 
under way to prepare a paper based on them. While this is a comparison with the natural history, data has 
now emerged showing clear differences from the natural history in terms of motor function assessment, 
including the NSAA. 

Kozaki [Q]: If we evaluate this by comparing it to what’s known as a historical control group, would that be 
considered a statistically significant difference? 

Komaki [A]: There is a difference compared to the historical control. Of course, there is some debate about 
whether using historical controls is the right approach, but that’s certainly true. 

Kozaki [Q]: This overlaps a bit with my previous question, but I think we can’t just ignore the fact that doing 
this places a financial burden on the facilities. Is there any possibility this might change in the future? 

Komaki [A]: We’ve been discussing that we need to make such arguments through academic societies and 
other channels. However, from what I’ve heard, even surgical departments are performing highly advanced 
treatments, and I’ve heard they’re doing so while operating at a loss, so this may not be a problem that we 
alone can solve just by making our case. 

Kozaki [M]: Thank you very much. 

Innami [Q]: My name is Innami from Toyo Keizai. I’d like to ask Dr. Komaki a question. 

What I'm wondering is when to administer Elevidys. Considering what was mentioned earlier about how it 
works and the fact that it’s a progressive disease, I wonder if it might be better to get the shot sooner rather 
than later, but there’s the issue of how long the effects last, as discussed earlier. Given the current situation, 
what is your opinion on whether the treatment should be administered immediately at age three upon 
diagnosis or whether it would be better to take a more conservative approach regarding the duration of 
efficacy? 

Komaki [A]: That is a very sharp observation. Since we have a strict policy, at least at this point, limiting 
administration to children up to age eight. The situation is the same nationwide. The treatment is being 
administered almost exclusively to seven-year-olds. This isn't for medical reasons but for social ones. We're 
doing this because, as things stand, once your birthday has passed, you'll no longer have the opportunity. 

As for the next step, if the situation stabilizes around the end of the year or the beginning of the new year, I 
think we’ll consider expanding the age range to include children from three to eight years old. As you pointed 
out, I do believe there is a good chance that retaining muscle mass can lead to better results. At this point, we 
lack that kind of data. I understand that there is no clear answer. Theoretically, you're right. It might be better 
to do it sooner rather than later. 

And there’s one more thing. As you pointed out, there’s the issue of duration. So, I think we need to weigh 
those factors carefully. There’s no doubt that time is of the essence, and it’s becoming increasingly difficult, 
in a good way, to envision what the situation will be like five or ten years from now. 

So, personally, I think there’s a possibility that things might gradually speed up because of that. However, to 
reiterate, I understand that there is not yet sufficient evidence to support the view that it should be done 
sooner rather than later. This is a very important issue. 
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Innami [Q]: Thank you very much. Just one more point. You briefly mentioned this earlier in your explanation, 
but I’d like to ask about the possibility of using this medication in combination with other drugs. 

For example, Viltepso, and also the anti-inflammatory drug currently being developed by Capricor. In this case, 
regarding cardiomyopathy, there are proteins in the heart muscle associated with Elevidys. 

Komaki [A]: Yes, we can expect Elevidys to also express the protein in the heart muscle to some extent. 

Innami [Q]: Is it possible to consider using this medication in combination with other drugs in the future? 

Komaki [A]: This is also an important issue, but aside from medical costs, I think it makes sense to use 
treatments with different mechanisms of action in combination, for example. So, as I mentioned earlier, 
steroid treatments and Elevidys are generally used together. Combination therapy has already begun. 

However, as you know, prednisolone is incredibly cheap, so its cost is negligible. That said, I think we’ll start 
seeing more cases of combining new drugs with other new drugs in practice going forward. 

In terms of the mechanism, I think it makes sense to combine a method for restoring the dystrophin protein 
with measures to suppress inflammation and fibrosis. 

As for the other points you raised, gene therapy and exon-skipping drugs would be possible, I would say. Since 
this would involve different proteins coexisting, I personally have some reservations about whether this is 
medically feasible and safe. 

In essence, while there are full-length dystrophins, both the protein derived from Elevidys and the one derived 
from Viltepso are short proteins, so their structures differ from one another. I think we need to investigate 
whether it’s okay for such conditions to coexist in a single patient. 

Saga [Q]: I'm Saga, a freelance writer. Thank you very much. Just one thing, doctor, this is sort of a follow-up 
to what we were just discussing, but if that’s the case, do you present this option to nearly all of your patients 
during your daily practice? Or are you, to some extent, selecting specific targets to share, similar to what 
you’ve been doing so far? I would like to know in detail. 

Komaki [A]: Since, in principle, people have a right to know, we will generally share this information with 
everyone. At least for those who are within the recommended age range, we’ll explain the situation and 
discuss what to do. 

As for genetic mutations specifically, although I didn’t go into much detail about them this time, for example, 
administration is contraindicated for patients with deletions in exons eight and nine. So, for those parents, 
even if a treatment like this becomes available, we explain that, unfortunately, your child would not be eligible 
for it. Please assume that, as a general rule, we won’t select anyone to explain. 

Saga [Q]: So, you just mentioned the number of cases nationwide. How many of those cases were treated at 
your institution? 

Komaki [A]: I can't give specific examples, but we've handled several cases. 

Saga [Q]: This is the last one. So, for patients who have a history of using viltolarsen, this Elevidys, that’s a 
possibility. 
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Komaki [A]: That's possible. However, I think that, for the time being at least, the administration of viltolarsen 
will be put on hold. 

Saga [M]: Thank you very much. 

Shimomura [Q]: My name is Shimomura from Jihou. I’d like to ask Dr. Komaki a question. 

Regarding regenerative medicine products, I believe conditional and time-limited approvals are currently the 
mainstream or at least account for about half of them. Since Elevidys has received conditional approval this 
time, I’d like to hear your thoughts on what you, as a clinician, consider important for transitioning this to full 
approval. 

Komaki [A]: From a very personal perspective, I do not believe that presenting real-world data on efficacy 
over a period of three years or so can yield data that is more robust than that from clinical trials. 

On the other hand, when it comes to safety, I believe that as the number increases, so does the amount of 
information available, and I don’t think the quality will decline significantly. As for priorities, in this case, the 
top priority is to properly compile the safety data. Also, what are the mechanisms and timing of side effects, 
and how should we manage them? I believe that clearly communicating these kinds of information is our 
mission. 

So, when it comes to this medication, I’m thinking we might need to place a lot more emphasis on that aspect. 

Shimomura [M]: Thank you very much. 

Tomioka [Q]: My name is Tomioka from Yakuji Nippo. This might sound a little rude, but the drug price for 
Elevidys is about JPY300 million, and on top of that, the hospital also incurs costs in the form of a financial 
loss, as well as in terms of the human resources required. 

On the other hand, based on the results of this clinical trial and other data, how much do doctors and experts 
expect the life expectancy of DMD patients, which has traditionally been around 30 years, to increase with 
the administration of Elevidys? I would like to know specifically how much the cost to society and the benefits 
to Elevidys patients actually amount to in terms of how much longer life expectancy is extended. 

Komaki [A]: I think this is a very important and difficult issue. Although it’s not about age, and while it’s 
difficult to assess life expectancy and quality of life, I think these metrics are steadily improving. I happened 
to come across this field in my second year as a doctor, and the truth is, they had all passed away by the time 
they turned 20. Of course, they couldn't go to school. It is true that even these people are becoming much 
better able to envision their lives as adults. 

If that happens, then unlike in the past, the number of people contributing to society may steadily increase 
going forward. While health economics is certainly important, I personally believe we need to consider not 
only the cost savings resulting from a reduction in the severity of their conditions, which facilitates their social 
participation, but also the broader social value, including their participation in and contribution to society. 

As for whether JPY300 million is a reasonable figure, I’m afraid I can’t really answer that, since I’m not an 
expert in health economics. On the other hand, we recognize that as the number of different drugs increases 
and expensive medications become available for similar conditions, society is likely to raise various concerns, 
and we acknowledge that this is an issue our community must gradually take more seriously. 
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I understand that we must demonstrate not just in the short term but over the long term as well that this drug 
has value, including its efficacy, and that it is effective enough to withstand that situation. 

The only data available for this clinical trial is from a one-year study or something like that. So, I guess I just 
don't know how much value it has right now. We will carefully consider the long-term data available to 
determine the value of this drug. In that sense, we are currently building a database, as I mentioned earlier, 
to verify various aspects, including efficacy, after the product is released, and we are certainly keeping that in 
mind as we do so. 

Taking into account these various combination therapies, I personally recognize that the challenges we’ll face 
as new issues arise will gradually become more serious, and to be honest, it will be difficult to address them 
solely within the healthcare setting. For example, when a patient says, “There’s this medication,” or “I’d like 
to try another one,” if it’s allowed under the system, it’s difficult for us to say no. 

In such cases, it’s important to establish clear guidelines. Since this field often requires highly specialized 
knowledge and experience, there may be a case for limiting the facilities authorized to administer such 
treatments. I think this is an issue that we need to address not just on our own but by working together with 
our stakeholders. 

Sorry, that wasn't really an answer. Is that all right? 

Tomioka [Q]: I left out a bit of what I wanted to say earlier. Even for these patients themselves, although the 
age at which the drug is administered differs in the US, there is a possibility they might die, so there are 
situations where they must accept that risk. The question is whether, even when considering the risks these 
patients themselves might face, Elevidys is still considered to offer benefits that outweigh those risks. 

Komaki [A]: Since there are only two cases, I can't say anything definitive. However, the fact is, they were 15 
and 16 years old. Considering the progression of this disease, these patients are at very different stages of the 
disease. That is one key difference. As I mentioned briefly earlier, the important Phase III EMBARK trial, which 
has now been approved, has, as I noted, including the crossover phase, a total of just over 120 patients are 
currently receiving this drug. Looking at the safety data, I believe that, at least for patients aged three to eight, 
the risk-benefit profile remains favorable at this point. 

To be honest, this really depends on how things unfold going forward, so with that in mind, we are proceeding 
very cautiously and with a sense of unease. I'm not sure if we should say this, but to be honest, this is our first 
time taking on a challenge like this, too. So, the treatment facilities have come together, and when various 
problems arise, we all discuss how to handle them. That sort of thing hasn't really happened much before. 
We’re currently working on this as a nation, holding timely discussions and exploring possibilities, so I hope 
you’ll understand our situation. 

Tanaka [Q]: I am Tanaka from Mizuho Securities. Dr. Komaki, thank you very much for today. 

First, regarding the conditional, time-limited approval, which is for three years, I’d like to know what kind of 
information you can expect to gather during those three years. I believe there was one more trial that included 
patients who were unable to walk. Do you think the results of that trial will be significant? Or will real-world 
data become more important? 

Komaki [A]: As I mentioned earlier, I personally believe it would be difficult to produce new post-marketing 
data on efficacy within those three years. I think that after three years, we can expect to have reached a 
certain number of cases, so- and I realize I’m repeating myself here, I believe we’ll be able to present some 
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data regarding safety, as well as what kind of management approach would be appropriate. I think that’s the 
most crucial point. 

Unfortunately, the trial involving data on patients who are unable to walk is currently on hold, and as far as I 
know, there is still no timeline for its resumption. So, I don't know myself yet how this will turn out. 

Since the current indication is limited to patients aged three to eight and haven’t yet resumed the study 
including patients who are unable to walk, I don’t think this will make much of a difference. 

Tanaka [Q]: Even if this is fully approved, since the age limit is under eight, is your impression that the majority 
of patients will want to receive the treatment before they turn eight? 

Komaki [A]: Given that clinical trials have not yet resumed, I personally feel that the timeline for expanding 
the approved age range beyond the current limit at that time appears rather challenging. 

Tanaka [M]: I see. Thank you very much. 

Miyata [M]: The first question, Ms. Murakawa from Kyodo News. Please go ahead. 

Murakawa [Q]: My name is Murakawa. Thank you very much. I’d like to ask Dr. Komaki a question. 

Since this drug is administered as a single dose, I imagine that even with close monitoring of liver function, 
there would be no way to reverse the administration if such a signal were to emerge along the way. Is there 
actually anything that can be done once that signal appears to prevent acute liver failure from setting in? How 
is care handled in that area? 

Komaki [A]: Due to the nature of clinical treatment, it is a one-time procedure that is completed in a single 
day or within a few hours, and there is no going back because it infects cells throughout the entire body. 
Therefore, there is virtually no chance of turning back. 

Before that, though, what I’m really focusing on right now is identifying the signals that indicate when a 
problem will occur. How do we determine the cause of liver damage? In addition, while relatively mild liver 
damage occurs with some frequency, a major challenge right now is determining when to identify signs that 
a situation may be developing that carries a risk of leading to acute liver failure. Various proposals have been 
put forward, including at international conferences, suggesting that this is the approach we should take, but 
nothing has been finalized yet. I think that’s a very important issue. 

To get into the details, we often check for liver damage using AST and ALT during health checkups, but these 
enzymes are also found in muscle tissue. Consequently, diseases that cause muscle breakdown are 
characterized by inherently high AST/ALT levels. So, while it’s relatively easy to determine when AST levels 
indicate liver damage, that’s not clear when it comes to DMD. 

Normally, the reference range is around 40, but for the DMD patients, their AST/ALT base levels are around 
200. There is a general guideline that suggests liver damage may be present if the level exceeds a certain 
multiple of the reference range, but since these values naturally fluctuate quite a bit, it’s very difficult to 
determine with certainty. So, taking that into account, there are still major challenges ahead. Right now, the 
areas we’re focusing on the most, or rather, the challenges we’re facing are things like how to make decisions 
and what criteria to use. 

Once it actually occurs, there is still no established treatment. For example, there are methods such as pulse 
therapy, which involves administering large doses of steroids via IV drip, immunosuppressive therapy, 
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plasmapheresis, or adding different immunosuppressants, but the question of which option is best at what 
stage is currently the subject of international debate, it hasn't been fully decided yet. 

Murakawa [M]: Thank you very much. 

Wakao [Q]: Thank you very much. I'm Wakao from JP Morgan. Thank you. I believe there was some discussion 
about this in the Q&A session, but I’d like to ask you to elaborate a bit more on your thoughts regarding how 
to distinguish with the use of viltolarsen. 

You mentioned earlier that this medication can be used by people who have a history of treatment with 
viltolarsen. Are you anticipating that patients currently undergoing treatment with viltolarsen will switch to 
this medication? I’d like to know if you’re referring to people who were taking viltolarsen but stopped 
treatment because their condition progressed. 

Another question is whether, for patients who may be eligible for Exon 53 skipping and have not yet received 
treatment, it is better to start with viltolarsen or with Elevidys. I’d also like to know your current thoughts on 
this matter, if there are any. 

Komaki [A]: The easiest way for us to make a choice would be if there were clinical trial data comparing the 
two, but unfortunately, that data isn’t available. First of all, effectiveness is a very important factor, but the 
data is still unclear at this point. 

One thing I’d like to point out about Viltepso is that, as far as I know, there’s no evidence that its effectiveness 
diminishes with repeated use. However, the fact remains that this is a drug designed to slow the progression 
of the disease, not to stop it. I think Elevidys takes essentially the same approach, while it may be effective 
and lead to improvements in the short term, I believe that slowing the rate of progression is a realistic goal 
when viewed from a long-term perspective. 

The burden of administration is quite different. Their characteristics are also completely different. For 
example, viltolarsen is administered via IV drip for one hour every week. A one-hour IV for a child is quite a 
burden. In that sense, it’s really tough on them. We are currently administering viltolarsen to several dozen 
patients, nearly 30 people, at our hospital, but generally speaking, few patients receive the treatment here. 
In most cases, we refer them to local hospitals. To minimize the burden as much as possible, we are currently 
arranging for the treatment to be administered at a relatively nearby hospital. 

So, once it’s up and running, since everything’s going smoothly, even though Elevidys is only a short-term 
program, it actually places a pretty heavy burden on families. Given that it’s difficult to implement the kind of 
regimen I mentioned earlier, such as weekly sessions for three months or a month of home therapy, some 
people are currently opting to proceed with Viltepso. 

On the other hand, even if there’s no difference in efficacy, some patients may be considering switching 
because a single dose provides protection for a certain period since administering the medication repeatedly 
can be burdensome. So, there isn’t a single objective criterion that dictates, “This is the case, so that’s the 
answer.” I think it depends quite a bit on the individual patient’s and family’s circumstances. I don't think this 
is good, but given the nature of this drug, that's just the way it is at the moment. 

To be honest, our approach is to share as many facts as possible, including the liver failure I mentioned earlier, 
and to avoid reaching a conclusion after just one discussion. Instead, we’re taking the stance of having 
multiple conversations so we can think things through carefully. 

Wakao [M]: Thank you very much. I understand very well. 
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[END] 
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