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complications
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CKD

J Intern Med. 2025 Nov;298:368-391.



CV Risk Factors in CKD
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Nephrol Dial Transplant. 2025 Oct 30;40(11):2011-2025



Lancet 2012; 380: 219–29

✓ 6-10% of all deaths from noncommunicable 

diseases attributable to physical inactivity 

✓ 4th leading cause of death worldwide
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Every Move Counts
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World Health Organization



1 MET=1 kcal/kg/hr; MET-hr=Volume 

Ainsworth’s 2011 Compendium of Physical Activities. Med Sci Sports Exerc. 2011;43:1575-81

1 hr

30 min



CKD definition:
1. ESRD
2. Death related to CKD

Epidemiology. 2003;14:479-87
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NHANES-II: Low PA links to risks of CKD

N = 9082
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Risk of ESRD by Amount of Leisure-Time Physical Activity

N = 245,639 Taiwanese, health checkup participants, average eGFR 91.3

<3.75

MET-hr

3.75-7.49

7.5-16.49

16.5-25.49

>= 25.5

Mayo Clin Proc2022;97(5):881-893
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Muscle-Kidney 
crosstalk

Role of secretome
in kidney regeneration/growth
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Bonekey Rep 2012, 1: 60



Bone. 2015;80:115-12515

Skeletal Muscle: a gene regulatory endocrine organ



Eat Weight Disord.2018;23:431-42

Diabetes.2014;63:381-3

Cell Metab.2012;15:277-8

UCP-1:
biomarker of BAT

Iris
Messenger who delivered 
news from the gods
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, p38, ERK

Exercise increases PGC-1 and Irisin



J Biol Chem. 2015;290:7671-8
PLoS One. 2013 May 7;8(5):e64025. 
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Smad3 negatively regulates PGC-1 and serum irisin

P = 0.0014



Muscle-specific PGC-1α overexpression  renal fibrosis
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Primary Tubular Cells

Nat Commun. 2017 Nov 14;8(1):1493.
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Nephrol Dial Transplant. 2024;39:1384-1391.



PA on inflammation, ROS, metabolism and vascular functions in CKD

Eur J Clin Invest. 2024;54:e14105



Effects of PA on outcome
in real-world CKD patients 
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Clin J Am Soc Nephrol
. 2009 Dec;4(12):1901-6
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N = 3626 N = 383

Association between Physical activity by Accelerometer and Mortality

Clin J Am Soc Nephrol
. 2015 Jul 7;10(7):1145-53
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Dose–response effects of physical activity on major adverse cardiorenal outcomes in CKD

N = 4508 CKD (eGFR < 45 or UPCR >= 1 g/g)
Physical activity assessed by the NHANES questionnaire

Kuo CP, ..., Tseng WC*, Tarng DC*. Eur J Prev Cardiol. 2022 Mar 25;29(3):452-461.

>= 7.5 MET/hr-wk
>0 ~ < 7.5 MET/hr-wk
0 MET/hr-wk
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Dose–response effects of physical activity on major adverse cardiorenal outcomes in CKD

Kuo CP, ..., Tseng WC*, Tarng DC*. Eur J Prev Cardiol. 2022 Mar 25;29(3):452-461.
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Sustained physical activity: pivotal for best outcome

Kuo CP, ..., Tseng WC*, Tarng DC*. Eur J Prev Cardiol. 2022 Mar 25;29(3):452-461.
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U-shaped association between of PA and MACE in CKD

Kuo CP, ..., Tseng WC*, Tarng DC*. Eur J Prev Cardiol. 2022 Mar 25;29(3):452-461.
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complications

31

CKD

J Intern Med. 2025 Nov;298:368-391.



CKD and Cognitive Impairment
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CKD vs Non-CKD

GFR > 60 vs GFR 45-60

GFR > 60 vs GFR < 45

Am J Nephrol 2012;35:474–482



Cognitive impairment links to higher mortality in CKD

33Tsai MT, ..., Tseng WC*, Tarng DC*. J Affect Disord. 2024 Dec 1:366:354-363.

Cognition evaluated by SPMSQ (Short-portable mental-status questionnaire)

0-2 errors
3-4 errors
>= 5 errors



Joint association between cognitive impairment  and PA

34Tsai MT, ..., Tseng WC*, Tarng DC*. J Affect Disord. 2024 Dec 1:366:354-363.



Mediation effects of PA in the relationship between 
cognitive impairment and the mortality risks

35Tsai MT, ..., Tseng WC*, Tarng DC*. J Affect Disord. 2024 Dec 1:366:354-363.

p <0.001 p <0.001



Physical Activity: Protects Kidney, Heart and Brain in CKD

• Risk of physical inactivity are high both in CKD and non-CKD patients.

• Skeletal muscle-secretome (PGC-1, Irisin) reduces renal fibrosis

Wei-Cheng Tseng, MD, PhD
wctseng@gmail.com

• Physical activity of 7.5 to <15 MET-h/week is associated with lower risks 
of adverse cardiorenal outcomes

• Extremely-high physical activity may not be feasible in CKD patients.

• Physical activity interacts with cognitive impairment on 
mortality in elderly CKD patients.
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