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Comparison of the complexity of patients seen by different 

medical subspecialists in a universal health care system

Tonelli et al.

JAMA Network Open 2018

Comorbidities Risk of mental health condition Prescribed medications



When types of physician were ranked according to patient 

complexity across all 9 markers, the most complex was 

nephrologist 

Tonelli et al.

JAMA Network Open 2018



Historic win for kidney health as 

WHO adopts global resolution

Geneva — May 23, 2025

This historic step marks the first

time kidney health has been

formally prioritized within the

WHO noncommunicable diseases

(NCD) agenda





Implementation of established global 

guidelines in the management of CKD in 

patients with type 2 diabetes in Asia

Agarwal R, Nangaku M, Chen L, Moon Wang AY, Yanagita M,

Bavanandan S, Satirapoj B, Prasad N, Lim SK, Sriwijitkamol A,

Roasa EA, Teo BW, Huang CN, Huang CY, Pollock C, Choi SH,

Shah DS, Hao C, Kim SG, Jadhav U, Wu MS, Tang SC.

Clin J Am Soc Nephrol e-Pub



Agarwal, Nangaku et al.

Clin J Am Soc Nephrol e-Pub

Prevalence of comorbidities in individuals with 

CKD in Asian countries



Exciting time in Nephrology
A decade of new developments

Sawaf H. J Clin Med 2022 



IgA nephropathy



sparsentan versus irbesartan in patients with 

IgA nephropathy (PROTECT study)

biopsy-proven primary IgA nephropathy with proteinuria ≥ 1.0 g/day 

and an eGFR ≥ 30 mL/min/1.73 m²

Rovin, Tang et al. Lancet 2023

sparsentan

irbesartan



atrasentan resulted in a reduction in 

proteinuria in patients with IgA nephropathy
prespecified interim analysis of ALIGN Trial

Heerspink, Zhang, Tang et al. N Engl J Med 2025



SGLT2 inhibitors



Eur Heart J 2022



DAPA-CKD

Heerspink et al. 

N Engl J Med 2020



Empagliflozin in Patients with 

Chronic Kidney Disease
Herrington, Nangaku et al. 

EMPA-KIDNEY Collaborative Group

2023



Nangaku, Herrington et al. 

Clin Exp Nephrol 2024

Change from baseline in the eGFR slope by 

Japan vs non-Japan regions 
(post-hoc exploratory analyses of EMPA-KIDNEY)

Japan

Non-Japan

Empagliflozin

Placebo

Empagliflozin

Placebo



Herrington, Nangaku et al. 

N Engl J Med 2025

Long-term effects of 

empagliflozin in 

patients with CKD
Placebo

Empagliflozin

Median time to start of post-trial follow-up



CKD progression, defined as kidney failure, at least 50% reduction in eGFR, or 

death due to kidney failure Neuen et al. JAMA 2025

SGLT2 inhibitors reduced risk of CKD progression 

regardless of baselineoeGFR categories and UACR: 
SGLT2 Inhibitor Meta-Analysis Cardio-Renal Trialists’ Consortium 

(SMART-C)



Absolute benefits of SGLT2 inhibitors on kidney, 

hospitalization, and mortality outcomes irrespective 

of diabetes status and level of UACR
SMART-C

Staplin et al. 

JAMA 2025



Mineralocorticoid receptor 

antagonist (MRA)

and 

aldosterone synthase 

inhibitor (ASi)



N Engl J Med 2025;393:533-543



Agarwal, Nangaku et al. N Engl J Med 2025

Change in Urinary Albumin-to-Creatinine Ratio



Agarwal, Nangaku et al. N Engl J Med 2025



Agarwal, Nangaku et al.

CJASN 2025

Simultaneous initiation of finerenone and empagliflozin was

effective and well-tolerated among CONFIDENCE study

participants from Asia, consistent with the overall population.



relative efficacy and safety of combination therapy are

consistent across a wide spectrum of predicted kidney

disease risk Vaduganathan, Nangaku et al. NDT 2025

combination therapy was effective and well tolerated,

irrespective of background use of a GLP-1 RA
Agarwal, Nangaku et al. Diabetes Care 2025

CONFIDENCE trial

greater albuminuria lowering was seen with a higher

baseline eGFR or UACR, older age, in female patients, and

those with atherosclerotic cardiovascular disease,

irrespective of the treatment Mottl, Nangaku et al. JASN 2025



Patients developing hyperkalemia had lower eGFR at baseline.

There were few treatment discontinuations.

15.1% 18.8%
9.7%

Agarwal, Nangaku et al. 

JACC 2025

Risk of hyperkalemia: secondary analysis of

CONFIDENCE trial



Vicadrostat, aldosterone synthase inhibitor, with 

empagliflozin for CKD: a phase 2 trial

Tuttle, Nangaku et al. Lancet 2024





基幹プログラム講義

Soluble Guanylyl Cyclase 

Activators



Phase Ib trial of avenciguat (BI-685509)

Cherney, Nangaku et al. Diabetes Obes Metab 2023

Responder: defined as a ≥20% 

decrease from baseline



Heerspink, Nangaku et al. 

J Am Soc Nephrol 2024



change from

baseline in 10-hour UACR
change from baseline in first 

morning void UACR

The primary end point was change

from baseline in UACR in 10-hour

urine at week 20, analyzed per protocol.
Heerspink, Nangaku et al. J Am Soc Nephrol 2024



The DKD trial

The non-DKD trial

Heerspink, Nangaku et al. J Am Soc Nephrol 2024



HIF-PH inhibitors



Hypoxia Inducible Factor 

(HIF)

And 

oxygen-sensing mechanism



Mimura, Tanaka, Nangaku. Expert Opin Pharmacother 2024



phase 3 of daprodustat in Japanese patients
non-dialysis dependent CKD: Nangaku et al. Am J Nephrol 2021

HD: Akizawa, Nangaku et al. CJASN 2020

PD: Kanai, Nangaku et al. Ther Apher Dial  2021

phase 3 of vadadustat in Japanese patients
non-dialysis dependent CKD: Nangaku et al. JASN 2021

HD: Akizawa, Nangaku et al.; Nangaku et al. NDT 2021

phase 3 of enarodustat in Japanese patients
SYMPHONY-ND: Akizawa, Nangaku et al. KI Rep 2021

SYMPHONY-ND Long: Akizawa, Nangaku et al. Ther Apher Dial 2021

SYMPHONY-HD: Akizawa, Nangaku et al. Kidney Dis 2021

SYMPHONY-HD Long: Akizawa, Nangaku et al. Ther Apher Dial 2021

HIF-PH inhibitors



recommendation committee of 

proper use of HIF-PH inhibitor

Chair Masaomi Nangaku

ANZSN Lawrence McMahon

CSN Nan HU

CSN Chuan-ming HAO 

HKSN Desmond Yat-Hin YAP

JSN Hirokazu Okada

JSN Yusuke Suzuki

KSN Sung Gyun Kim

MSN Soo Kun Lim

NST Kriengsak Vareesangthip

TSN Chi-Chih HUNG Nephrology 2021



Wu et al. J Med Internet Res 2025



Wu et al. J Med Internet Res 2025

Digital 

transformation
Disease 

prevention

Low-carbon health 

care strategies



Digital transformation





Telemedicine

•Personalized

•Predictive

•Preventive

•Participatory



Telemedicine

•Personalized

•Predictive

•Preventive

•Participatory

Free yourself from 

spatial constraints

and

time constraints



Sugawara et al. Clin Kidney J 2024



Smartphone-Based Self-Management for Diabetic 

Patients : DialBetics and DialBetes Plus

Waki, Nangaku et al.

J Diabetes Sci Technol 2016

Yamaguchi, Waki, Nangaku et al.

J Diabetes Investig 2017 

Hayashi, Waki, Nangaku et al.

JMIR Res Protoc 2017 

Yamaguchi, Waki, Nangaku et al.

JMIR Mhealth Uhealth 2019 

Kawaki, Waki, Nangaku et al.

JMIR Res Protoc 2021

Sankoda, Waki, Nangaku et al.

J Diabetes Sci Technol 2021

Hirano, Waki, Nangaku et al.

J Med Internet Res 2021

Kawaki, Waki, Nangaku et al.
JMIR Diabetes 2022

Kondo, Waki, Nangaku et al.
JMIR Form Res 2022



StepAdd: A personalized mHealth intervention based on 

social cognitive theory to increase physical activity

Shibuta, Waki, Nangaku et al.
JMIR Cardio 2023

Sze, Waki, Nangaku et al.
J Biomed Inform 2023

Saito, Waki, Nangaku et al.
Stud Health Technol Inform 2023

Waki, Nangaku et al.
JMIR Res Protoc 2024



Recommendations about the first visit via 

“online medicine”

Chair: Masaomi Nangaku
June 1 2021

composed of 144 medical societies in Japan

Recommendations about diseases which can 

be continuously managed by “online 

medicine”
Chair: Masaomi Nangaku

April 2 2022



2024

Two nationwide questionnaire surveys

(1) survey targeting both patients and healthy individuals

(n= 40,000)

(2) survey targeting medical professionals (n= 6,000)



2024

Online medical care is most frequently used in

internal medicine and dermatology.

When there were more hospitals nearby and they felt

it was more work to see a physician in person, they

were more likely to use online medical care.



Telemedicine-supported lifestyle intervention in

patients with coronary heart disease and T2DM 
multicenter, RCT in Germany

Mueller et al.

Nat Med 2025

The CC analysis included all patients with available

data at baseline and 6 months for the respective

endpoint.

The PP analysis included all patients randomized to

usual care and those patients randomized to the

lifestyle intervention group who performed at least

66.7% of prescribed training duration, reached target

duration in at least 50% of weeks and filled at least two

of three nutrition diaries.

HbA1c (%):

(~favors lifestyle intervention)

weight (kg):

(~favors lifestyle intervention)



MIRACLE-AF trial

Chu et al.

Nat Med 2025

primary outcome: a composite of

cardiovascular death, all strokes,

hospitalization due to worsening of HF or

ACS, and emergency visits due to AF

cluster randomized clinical trial to assess its efficacy of a telemedicine-based, 

village doctor-led integrated atrial fibrillation management in China



Home-based care for hypertension in rural South Africa
CHW group: patient monitoring of blood pressure, home visits from a community health

worker (CHW) for data collection and medication delivery, and remote nurse-led decision

making supported by a mobile application

enhanced CHW group: the same intervention but with blood-pressure machines transmitting

readings automatically

Siedner et al.

N Engl J Med 2025





Patient-related Physician-related Related to law, governance 

and infrastructure

Technological difficulty 

especially for the elderly.

Resistance to change. Regulations about telemedicine 

are preliminary and imperfect.

Problems about internet 

connection.

Limited availability about biological

data (only information of sounds 

and images).

Technology may fail either 

spontaneously or during denial-

of-service attack.

Care may be perceived as 

impersonal when compared 

with face-to-face.

Additional workload due to 

technological issues.

Cost and reimbursement.

Anxiety when remote advice 

not immediately available.

Perceived loss of control when 

compared with face-to-face.

Feeling unnecessary because 

of easy accessibility to family 

doctors and hospitals

Data overload and user fatigue.

Barriers to telemedicine



Non-invasive hemoglobin estimation from 

conjunctival images using deep learning

Ç uvadar and Yılmaz. Med Eng Phys 2023



three-dimensional telemedicine

Sekimoto et al. Mov Disord 2020

Motion capture using infrared light and an augmented/mixed reality 

head mount display with a hologram monitor



Kalasin et al. Anal Chem 2021

Lab-on-eyeglasses to monitor kidneys: Machine learning in 

predicting serum creatinine using tear creatinine





Principal Investigator: Masaomi Nangaku

Realization of sustainable care systems to overcome major diseases by 2040, for enjoying one’s

life with relief and release from health concerns until 100 years old.

Moonshot Research and Development Program 

[Goal 7]



Electronic nose based on multiple electrospinning 

nanofibers sensor array

Zang, Tabata et al.

Front Sensors 2023



Each sensor exhibits a different resistance change for each 

gas species based on the relative acidity of the oxide 

semiconductor and the dissociation constant of the 

measured gas 







Kurata, Mimura, Nangaku et al. Sci Rep 2025

the utility of pathology foundation models combined 

with multiple instance learning for kidney pathology 

analysis



60 dataset: 3 gases× 20 measurements

Analysis of body gas 

utilizing convolutional 

neural network
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responses from sensor 

array in heat map 



Skin gas analysis of patients with kidney disease

In the HD group, we focused on changes in skin gases before and

after the first HD session and detected 35 substances before, but

not after, HD.

Five of these substances became undetectable in more than half of

the patients in the HD group.
Hashiba, Hirakawa et al. Nephrology 2025



Hospital

Home

adopting the 
Transformer 
model, which is 
the foundational 
technology of 
generative AI



Patient-related Physician-related Related to law, governance 

and infrastructure

Technological difficulty 

especially for the elderly.

Resistance to change. Regulations about telemedicine 

are preliminary and imperfect.

Problems about internet 

connection.

Limited availability about biological

data (only information of sounds 

and images).

Technology may fail either 

spontaneously or during denial-

of-service attack.

Care may be perceived as 

impersonal when compared 

with face-to-face.

Additional workload due to 

technological issues.

Cost and reimbursement.

Anxiety when remote advice 

not immediately available.

Perceived loss of control when 

compared with face-to-face.

Feeling unnecessary because 

of easy accessibility to family 

doctors and hospitals

Data overload and user fatigue.

Barriers to telemedicine



AR and VR



Provided by Kengo Miyo



Kidney Dis 2024

<Key Messages> Implementation of preventive

measures and cost-effective treatment strategies are

the cornerstone to combat the global CKD epidemic.



Wu et al. J Med Internet Res 2025

Digital 

transformation

Disease 

prevention

Low-carbon health 

care strategies



Katsoulakis et al. NPJ Digit Med 2024

Digital twin for health (DT4H) envisioned



Medical digital twins

Laubenbacher et al. Nat Comput Sci 2024

Keeping healthy patients

healthy

Restoring health in ill patients

given patient

digital twin



In silico clinical trials

Pathmanathan et al. PLoS Comput Biol 2024



Telemedicine improves the sustainability of 

medical care by addressing its environmental

and social dimensions

1. Environmental Sustainability
• Reduction in patient and provider travel with lower

energy consumption

• Improvement of patient adherence to treatment plans by

making healthcare more accessible and convenient,

reducing the need for costly hospitalizations and
emergency room visits



Telemedicine improves the sustainability of 

medical care by addressing its environmental

and social dimensions

2. Enhanced Accessibility and Equity
• Access to specialized care for patients in rural or

underserved areas

• Access for individuals with mobility issues, the elderly,

and those who have difficulty taking time off work

• “Democratization of healthcare" to reduce inequalities in
health access



[Goal 7]

Realization of sustainable care systems to overcome major diseases by 2040, for enjoying one’s

life with relief and release from health concerns until 100 years old.
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