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Summary

Founded in February 2025, our department provides safe, high-quality
cardiovascular care through collaboration with local medical institutions and close
cooperation with other clinical departments, ensuring cardiovascular conditions do
not limit advanced medical care or intractable disease treatments in IMSUT
Hospital. Our research focuses particularly on developing clinical guidelines for
hereditary aortic diseases and muscular dystrophy—related cardiomyopathy,
alongside experimental studies of their underlying mechanisms.

1. Clinical activities
Koichi Kimura, Norifumi Takeda

As the population ages, cardiovascular diseases
are becoming increasingly prevalent, particularly
heart failure, valvular heart disease, ischemic heart
disease (angina and myocardial infarction) and atrial
fibrillation. The number of patients with these condi-
tions has increased so dramatically that it has been
described as a ‘heart failure pandemic’. Additionally,
while advances in cancer treatment have dramatically
improved survival rates, the number of patients suf-
fering from cardiovascular disorders caused by treat-
ment has also increased significantly. IMSUT Hospi-
tal provides advanced medical care to many elderly
patients and those with cancer and intractable diseas-
es. As cardiologists, we work closely with other de-
partments to ensure that our patients can continue to
receive the best possible treatment.

The cardiovascular services offered at IMSUT
Hospital include:

*General cardiovascular outpatient clinic

enpatient care

eInterdepartmental communication

ePerioperative management

Specialty outpatient clinics for hereditary aortic dis-

ease and muscular dystrophy-related cardiomyopa-
thy

eCirculatory function tests (echocardiography, 24-
hour Holter electrocardiography, lower extremity
venous ultrasound)

The diseases that required high medical attention
at IMSUT Hospital in 2025 included unstable angina,
paroxysmal atrial fibrillation, ventricular tachycardia,
acute heart failure due to mitral regurgitation, severe
pulmonary hypertension, severe aortic stenosis, car-
diac tamponade following cord blood transplanta-
tion, and refractory hypertension due to bilateral re-
nal artery stenosis. Many patients undergoing cancer
treatment were found to have thrombosis and cardiac
dysfunction.

2. Specialty outpatient clinic for hereditary aortic
diseases
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In collaboration with Marfan syndrome center at
the University of Tokyo Hospital, we manage over
1,000 patients with hereditary aortic diseases, includ-
ing Marfan syndrome, Loeys-Dietz syndrome, vascu-
lar Ehlers-Danlos syndrome, and non-syndromic fa-
milial aortopathy. Through our activities to date, we
have demonstrated that genetic testing for syndromic
hereditary aortic diseases is useful not only for defin-
itive diagnosis and differential diagnosis, but also for
understanding the relationship between genotype
and phenotype. These insights are beneficial for the
long-term management of disease and are referenced
in the guidelines. Conversely, treatment strategies
and psychosocial support systems for asymptomatic
carriers and non-symptomatic familial aortic diseases
remain insufficiently established. We believe that,
while treating many patients, we should promote ef-
forts to build evidence for reducing their future risks.

3. Multicenter clinical and experimental studies
of muscular dystrophy

Koichi Kimura

Multicenter clinical studies for patients with mus-
cular dystrophy have been conducted in collabora-
tion with NHO (National Hospital Organization) hos-
pitals; Sendai-nishitaga National Hospital (Miyagi),
Niigata National Hospital (Niigata), Matsumoto
Medical Center (Nagano), Shimoshizu National Hos-
pital (Chiba), Hakone National Hospital (Kanagawa),
Osaka-toneyama Medical Center (Osaka), Iou Na-
tional Hospital (Ishikawa), Hiroshima-nishi Medical
Center (Hiroshima), Akita National Hospital (Akita),
and Aomori National Hospital (Aomori). Further-
more, in collaboration with the Department of Veteri-
nary Physiology at the University of Tokyo, we con-
ducted several animal experiments using
genome-designed muscular dystrophy rats with the
CRISPR/CAS9 system. We also performed other ani-
mal experiments using dog, pig and mouse models
with muscular dystrophy in collaboration with the
National Center of Neurology and Psychiatry (NCNP,
Tokyo). We continue to contribute to the publication
of Japanese clinical guidelines on Duchenne muscular
dystrophy, Becker muscular dystrophy, facioscapulo-
humeral muscular dystrophy and Fukuyama muscu-
lar dystrophy.

4. Basic research in cardiovascular diseases
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We are interested in molecular mechanisms of he-

reditary cardiovascular diseases, such as Marfan syn-
drome, Loeys-Dietz syndrome, Shprintzen Goldberg
syndrome, MYHI1I-related non-syndromic familial
aortopathy, BMPR2-related pulmonary arterial hy-
pertension, and dilated cardiomyopathy. Our re-
search combines genomics, cell biology, gene-engi-
neered mice, single cell-omics, and spatial
transcriptomics to determine the mechanism. Most
recently, we have developed a new 3-dimensional
(3D) visualization system at full depth and single-cell
resolution in mouse tissues using CUBIC tissue clear-
ing system combined with multiphoton microscopy,
and using this system to study hypoxia-induced pul-
monary hypertension enabled us to create a new
mouse model presenting with spontaneous-onset, se-
vere pulmonary arterial hypertension (PAH). In 2025,
we performed a spatial transcriptome analysis of the
lung with the support of the Platform for Advanced
Genome Science (under analysis).
Specific research topics for 2025 include:
eidentify critical therapeutic target molecules and
signaling pathways of PAH using single cell mul-
ti-omics and 3D visualization system for a novel
mouse model
edetermine the role of the angiogenic response in
pressure overload-induced cardiac hypertrophy
and heart failure, and confirm this using 3D visuali-
zation system
einvestigate how DNA damage and cellular senes-
cence contribute to hereditary aortic aneurysms and
dissections using mouse models

5. Preventive cardiology research
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University of Tokyo

In partnership with several universities, we con-
ducted collaborative research into the prevention and
epidemiology of cardiovascular, renal, and metabolic
diseases. This research uses big data from health
check-ups and insurance claims. Our aim is to en-
courage the use of real-world data in medicine and to
overcome the challenges posed by an ageing popula-
tion.



251

Publications:

. Aoki H, Kitaoka K, Suzuki Y, Kaneko H, Okada A,

Takeda N, Morita H, Hiroi Y, Node K, Furui Y,
Okamura T, Miura K, Yasunaga H and Takeda N.
Low-Density-Lipoprotein Cholesterol ~Control
and Treatment Status 1 Year after the Initial Health
Checkup in Individuals with Referral-Level LDL
Cholesterol. ] Atheroscler Thromb. 2025.

. Aoki H, Suzuki Y, Kaneko H, Ko T, Okada A,

Takeda N, Morita H, Fujiu K, Hiroi Y, Yasunaga H
and Takeda N. Myelodysplastic Syndromes and
Incident Cardiovascular Disease: a Nationwide,
Real-world Cohort Study. Can ] Cardiol. 2025.

. Aoyama K, Kaneko H, Azegami T, Okada A, Su-
zuki Y, Meguro S, Fujiu K, Takeda N, Morita H,
Takeda N, Yasunaga H and Hayashi K. Lean body
mass index and the risk of diabetes onset: A na-
tionwide epidemiological cohort study. ] Diabetes
Investig. 16:1623-1630, 2025.

. Aoyama K, Okada A, Kaneko H, Azegami T, Su-
zuki Y, Meguro S, Fujiu K, Takeda N, Morita H,
Node K, Yamauchi T, Nangaku M, Takeda N, Yas-
unaga H and Hayashi K. Evolving trends of anti-
diabetic agents stratified by age, kidney function
and body mass index: Insights from a nationwide
claims database. Diabetes Obes Metab. 28:701-710,
2026.

. Awano H, Nambu Y, Osawa K, Shirakawa T, Mat-

sumura T, Wakisaka A, Kuru S, Funato M, Take-
shima Y, Ishigaki K, Kobayashi M, Sato T, Fujii T,
Sugie K, Kimura K, Komaki H, Nakamura A and
Matsuo M. Urinary titin reflects the severity of
walking ability, muscle strength, and muscle and
cardiac damage in patients with Becker muscular
dystrophy. Clin Chim Acta. 566:120053, 2025.

. Azegami T, Kaneko H, Okada A, Suzuki Y,
Aoyama K, Fujiu K, Takeda N, Morita H, Yokoo T,
Nangaku M, Node K, Takeda N, Yasunaga H and
Hayashi K. Lean body mass index and hyperten-
sion risk in men: a nationwide epidemiological
cohort study. Hypertens Res. 2025.

. Azegami T, Kaneko H, Okada A, Suzuki Y,
Aoyama K, Nakayama T, Fujiu K, Takeda N, Mori-
ta H, Yokoo T, Node K, Nangaku M, Takeda N,
Yasunaga H and Hayashi K. Gender differences in
the prescription of SGLT2 inhibitors in chronic
kidney disease: A real-world database study. Dia-
betes Obes Metab. 27:6294-6303, 2025.

. Azegami T, Kaneko H, Okada A, Suzuki Y, Fujiu
K, Nakayama T, Takeda N, Morita H, Takeda N,
Fukui A, Yokoo T, Kaneko Y, Yasunaga H, Nanga-
ku M and Hayashi K. Association between Rheu-
matoid Arthritis and the Incidence of IgA Ne-
phropathy. Am ] Nephrol. 56:773-782, 2025.

. Azegami T, Kaneko H, Okada A, Suzuki Y, Ko T,
Fujiu K, Takeda N, Morita H, Takeda N, Yokoo T,
Yasunaga H, Nangaku M and Hayashi K. Associa-
tion of estimated glomerular filtration rate with

10.

11.

12.

13.

14.

15.

16.

17.

the incidence of sleep apnea syndrome. Sleep.
48:2025.

Fujiki G, Kodera S, Setoguchi N, Tanabe K, Miyaji
K, Kushida S, Saji M, Nanasato M, Maki H, Fujita
H, Kato N, Watanabe H, Suzuki M, Takahashi M,
Sawada N, Ando J, Sato M, Sawano S, Katsushika
S, Shinohara H, Takeda N, Fujiu K, Akazawa H,
Morita H and Komuro I. Deep Learning-Based
Identification of Echocardiographic Abnormali-
ties From Electrocardiograms. JACC Asia. 5:88-98,
2025.

Fujiwara T, Ishii S, Minatsuki S, Hatano M and
Takeda N. Exploring Novel Therapeutics for Pul-
monary Arterial Hypertension. Int Heart ]. 66:3-
12, 2025.

Hirose K, Kiriyama H, Minatsuki S, Nagae Y, Fu-
rusawa T, Hiruma T, Kobayashi A, Sato M, Sawano
S, Kamon T, Shinohara H, Miura M, Saito A, Kod-
era S, Ishida J, Takeda N, Morita H, Komuro I and
Takeda N. Long-term cardiovascular outcomes
after percutaneous coronary intervention in pa-
tients with systemic sclerosis. Int ] Cardiol Heart
Vasc. 57:101625, 2025.

Hirose K, Kodera S, Nishikawa M, Sato M, Zhou
Y, Zhang H, Minatsuki S, Ishida J, Takeda N, Wang
H, Kong C, Deng Y, Chen ], Zhang C, Akita ],
Ibayashi Y, Yang R, Kanno H, Nitta N, Sugimura
T, Takeda N, Kurano M, Yatomi Y and Goda K.
Direct evaluation of antiplatelet therapy in coro-
nary artery disease by comprehensive image-
based profiling of circulating platelets. Nat Com-
mun. 16:4386, 2025.

Hirose K, Nakanishi K, Daimon M, Seki H, Yoshi-
daY, Hirokawa M, Nakao T, Kimura K, Minatsuki
S, Hatano M, Morita H, MR. DT, Homma S, Kura-
no M and Takeda N. Association of left atrial dys-
function with pulmonary hemodynamics and car-
diovascular outcomes in patients with systemic
sclerosis. CJC Open. 7:1132-1139, 2025.

Inoue S, Dai Z, Oshima T, Nomura S, Hiruma T,
Abe R, Fujita K, Katoh M, Ko T, Shimizu Y, Ito M,
Yamagata K, Ishida ], Amiya E, Hatano M, Takeda
N, Morita H, Fujiu K, Takeda N and Komuro L
Genotype-guided cardiac device intervention in
LMNA-related cardiac conduction disorder: The
need for timely genetic testing. Eur ] Heart Fail.
27:1788-1792, 2025.

Ishibashi T, Kaneko H, Suzuki Y, Ko T, Jimba T,
Okada A, Fujiu K, Takeda N, Morita H, Node K,
Yasunaga H and Takeda N. Association of lean
mass index with a risk of incident stroke: a nation-
wide epidemiological cohort study. ] Cardiol.
86:411-413, 2025.

Isotani Y, Amiya E, Hatano M, Ishida ], Tsuji M,
Bujo C, Minatsuki S, Kurihara T, Ishii S, Yagi H,
Saito A, Kiriyama H, Numata G, Kaneko S, Ando
S, Morishita K, Takeda N, Komuro I and Takeda



252

N. Right Ventricular Systolic and Diastolic Param-
eters on the Basis of Pressure-Volume Loop Theo-
ry in Patients With Heart Failure. Can ] Cardiol.
41:2440-2450, 2025.

18. Iwasaki K, Ejiri K, Kaneko H, Suzuki Y, Miyoshi T,
Taya S, Masuda T, Takaya Y, Akagi S, Okada A,
Fujiu K, Takeda N, Morita H, Yasunaga H, Takeda
N and Yuasa S. Constipation and Incident Cardio-
vascular Disease: A Nationwide, Real-World Co-
hort Study. JACC Asia. 2025.

19. Jimba T, Kaneko H, Suzuki Y, Okada A, Azegami
T, Ko T, Fujiu K, Morita H, Takeda N, Hayashi K,
Yokoo T, Node K, Komuro I, Yasunaga H, Nanga-
ku M and Takeda N. Effect of SGLT2i on kidney
outcomes of individuals with type 2 diabetes ac-
cording to body mass index: nationwide cohort
study. Eur Heart ] Cardiovasc Pharmacother.
11:155-163, 2025.

20. Kimura K and Morita H. Cardio-Physiological
Evaluations in a Dog Model with Duchenne Mus-
cular Dystrophy. Methods Mol Biol. 2963:41-65,
2026.

21. Kitaoka K, Kaneko H, Suzuki Y, Okada A, Mizuno
A, Fujiu K, Takeda N, Morita H, Azegami T,
Hayashi K, Node K, Furui Y, Miura K, Yasunaga H
and Takeda N. Reply to Comment on “Blood pres-
sure control and treatment status at 1 year after
the first health check-up in individuals with ob-
served referral-level blood pressure”. Hypertens
Res. 48:3321-3323, 2025.

22. Kitaoka K, Kaneko H, Suzuki Y, Okada A, Mizuno
A, Fujiu K, Takeda N, Morita H, Azegami T,
Hayashi K, Node K, Furui Y, Miura K, Yasunaga H
and Takeda N. Blood pressure control and treat-
ment status at 1 year after the first health check-up
in individuals with observed referral-level blood
pressure. Hypertens Res. 48:2537-2547, 2025.

23. Ko T, Kaneko H, Suzuki Y, Komuro J, Komuro K,
Jimba T, Okada A, Fujiu K, Takeda N, Morita H,
Yumino D, Node K, Ieda M, Yasunaga H, Komuro
I and Takeda N. Gender differences in cardiovas-
cular events among patients with sleep apnoea
syndrome: a real-world data analysis of a nation-
wide epidemiological dataset. Eur ] Prev Cardiol.
32:1482-1490, 2025.

24. Ko T, Kaneko H, Suzuki Y, Okada A, Azegami T,
Fujiu K, Takeda N, Morita H, Yokoo T, Hayashi K,
Komuro I, Yasunaga H, Nangaku M and Takeda
N. Dose-dependent association between estimat-
ed glomerular filtration rate and the subsequent
risk of depression: An analysis of a nationwide ep-
idemiological dataset. Eur J Clin Invest. 55:14322,
2025.

25. Ko T, Suzuki Y, Kaneko H, Okada A, Jimba T, Aze-
gami T, Mizuno A, Ejiri K, Fujiu K, Takeda N,
Morita H, Hayashi K, Node K, Yasunaga H, Nang-
aku M and Takeda N. Cardiovascular-kidney-met-
abolic syndrome stage predicts cardiovascular
outcomes in cancer patients: a real-world data

26.

27.

28.

29.

30.

31.

32.

33.

analysis of a nationwide epidemiological dataset.
Eur Heart ] Open. 5:0eaf115, 2025.

Komuro J, Takeda N and Komuro 1. PIEZO1 as a
potential therapeutic target in Marfan syndrome.
Eur Heart J. 46:975-977, 2025.

Komuro K, Kaneko H, Komuro J, Suzuki Y, Okada
A, Mizuno A, Fujiu K, Takeda N, Morita H, Node
K, Yasunaga H, Takeda N, leda M and Komuro 1.
Differences in the association of lifestyle-related
modifiable risk factors with incident cardiovascu-
lar disease between individuals with and without
diabetes. Eur ] Prev Cardiol. 32:376-383, 2025.
Komuro K, Komuro J, Kaneko H, Suzuki Y, Okada
A, Fujiu K, Takeda N, Morita H, Node K, Yasuna-
ga H, Komuro I, leda M and Takeda N. The rela-
tionship between depression and cardiovascular
disease in older people: results from a large-scale
epidemiological cohort study in Japan. Eur Geri-
atr Med. 16:673-680, 2025.

Matsumura T, Fukudome T, Motoyoshi Y, Naka-
mura A, Kuru S, Segawa K, Kitao R, Watanabe C,
Tamura T, Takahashi T, Hashimoto H, Sekimizu
M, Saito AM, Asakura M, Kimura K and Iwata Y.
Efficacy of tranilast in preventing exacerbating
cardiac function and death from heart failure in
muscular dystrophy patients with advanced-stage
heart failure: a single-arm, open-label, multicenter
study. Orphanet ] Rare Dis. 20:13, 2025.
Nakamura A, Matsumura T, Ogata K, Mori-Yoshi-
mura M, Takeshita E, Kimura K, Arahata H, Take-
shima Y, Takahashi T, Ishigaki K, Awano H, Sugie
K, Fujii T, Oi H and Komaki H. Clinical character-
istics of patients with Becker muscular dystrophy
having pathogenic microvariants or duplications.
Neurol Genet. 11:€200215, 2025.

Nakayama T, Kaneko H, Suzuki Y, Okada A,
Morita H, Fujiu K, Takeda N, Azegami T, Yokoo T,
Takeda N, Node K, Yasunaga H, Nangaku M and
Hayashi K. Sodium Polystyrene Sulfonate and
Heart Failure Risk: A Comparative Study With
Calcium Polystyrene Sulfonate. Nephrology
(Carlton). 30:e70117, 2025.

Nishijo D, Inoue S, Dai Z, Nomura S, Abe R, Hiru-
ma T, Bujo C, Oshima T, Katoh M, Shimizu Y, Ito
M, Yamagata K, Ishida J, Amiya E, Takeda N, Fujiu
K, Hatano M, Morita H, Takeda N and Komuro I.
Genetic cardiomyopathy mimicking isolated car-
diac sarcoidosis: Diagnostic challenges with posi-
tron emission tomography. ESC Heart Fail. 12:
2347-2352, 2025.

Sato M, Kodera S, Hamano S, Setoguchi N, Tanabe
K, Kushida S, Saji M, Nanasato M, Maki H, Fujita
H, Kato N, Watanabe H, Takahashi M, Sawada N,
Ando J, Sawano S, Kishikawa R, Shinohara H,
Takeda N, Fujiu K, Nakanishi K, Akazawa H,
Morita H and Takeda N. Enhancing Chest Radiog-
raphy Artificial Intelligence Model with Electro-
cardiogram for Improved Detection of Low Ejec-
tion Fraction. Int Heart J. 66:771-779, 2025.



253

34.

35.

36.

37.

38.

39.

Sowa H, Yagi H, Ueda K, Hashimoto M, Karasaki
K, Liu Q, Kurozumi A, Adachi Y, Yanase T, Oka-
mura S, Zhai B, Takeda N, Ando M, Yamauchi H,
Ito N, Ono M, Akazawa H and Komuro I. Perivas-
cular inflammation in the progression of aortic an-
eurysms in Marfan syndrome. JCI Insight. 10:2025.
Suzuki Y, Kaneko H, Okada A, Komuro J, Ko T,
Fujiu K, Takeda N, Morita H, Nishiyama A, leda
M, Node K, Yasunaga H, Nangaku M and Komuro
L. Kidney outcomes with SGLT2 inhibitor versus
DPP4 inhibitor use in older adults with diabetes.
Nephrol Dial Transplant. 40:495-504, 2025.

Ueda T, Amiya E, Hatano M, Inoue K, Ishida J, Mi-
natsuki S, Yagi H, Bujo C, Isotani Y, Kakuda N,
Yamada T, Takeda N, Akazawa H, Kanaoka K, On-
oue K, Saito Y, Hikoso S, Komuro I and Takeda N.
Prognostic Factors Associated With Early Recov-
ery From Veno-Arterial Extracorporeal Membrane
Oxygenation Support in Patients With Fulminant
Myocarditis. ] Am Heart Assoc. 14:e039673, 2025.
Ueda T, Yagi H, Akiyama N, Akiba N, Hoshina K,
Akazawa H, Takeda N and Takeda N. Pregnant
Patient With Infrarenal Abdominal Aortic Aneu-
rysm Successfully Treated With EVAR. JACC Case
Rep. 30:105287, 2025.

Ueno K, Kaneko H, Kamiya K, Okada A, Konishi
M, Imamura T, Suzuki Y, Fujiu K, Takeda N, Mori-
ta H, Ako J, Node K, Yasunaga H, Takeda N and
Komuro I. The Benefits of Early Rehabilitation for
Patients With Acute Heart Failure Requiring IV
Inotropic Drugs. Crit Care Med. 53:e87-e95, 2025.
Ueno K, Kaneko H, Kamiya K, Suzuki Y, Okada A,

40.

41.

42.

43.

Takeda N, Fujiu K, Morita H, Ako J, Node K, Yas-
unaga H and Komuro I. Age-Dependent Relation-
ship of Physical Inactivity With Incident Cardio-
vascular Disease: Analysis of a Large Japanese
Cohort. Can ] Cardiol. 41:470-477, 2025.

Ueno K, Kaneko H, Kamiya K, Suzuki Y, Okada A,
Takeda N, Morita H, Fujiu K, Yasunaga H and
Takeda N. The authors reply. Crit Care Med.
53:1019-e1020, 2025.

Ueno K, Ko T, Suzuki Y, Kaneko H, Kamiya K,
Okada A, Fujiu K, Takeda N, Morita H, Node K,
Yasunaga H and Takeda N. Frailty and its compo-
nents and cardiovascular outcomes in older
adults: A nationwide epidemiological study. Geri-
atr Gerontol Int. 25:1239-1246, 2025.

Yagi H, Akazawa H, Liu Q, Ito SM, Umei M, Kad-
owaki H, Matsuoka R, Shindo A, Okamura S,
Ueda T, Saga-Kamo A, Ueda K, Takeda N, Takada
T and Komuro I. Inverse Agonist Activity of Angi-
otensin II Receptor Blocker Is Crucial for Preven-
tion of Progressive Aortic Dilatation in Marfan
Syndrome. Arterioscler Thromb Vasc Biol. 46:132-
144, 2026.

Yagi H, Akazawa H, Liu Q, Yamamoto K, Nawata
K, Saga-Kamo A, Umei M, Kadowaki H, Matsuo-
ka R, Shindo A, Okamura S, Toko H, Takeda N,
Ando M, Yamauchi H, Takeda N, Fini MA, Ono M
and Komuro I. XOR-Derived ROS in Tie2-Lineage
Cells Including Endothelial Cells Promotes Aortic
Aneurysm Progression in Marfan Syndrome. Ar-
terioscler Thromb Vasc Biol. 45:e63-e77, 2025.





