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Cardiovascular disease is a major cause of death 
in CKD patient.

USRDS, 2010 ADR
National Vital Statistics Report, CDC 2010
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CKD leads to CVD

NEJM 2004; 351(13): 1296-305
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Spectrum of CVD in CKD

ÁAtherosclerosis 

ÁLarge-vessel remodeling 

(Arteriosclerosis)



Atherosclerosis

Ҿ҃ҶҖҊҴ҃calcification ңҴ҃҃ҩӤҴ fibroatheromatous

Calcification å è Vit.D, hyperphosphaetemia, hyperPTH, CaxPo, çFGF23 



Valvular
calcification 



Endothelial dysfunction 

ҊҴ҃ asymmetric dimethylarginine (ADMA)

Åpotent vasoconstrictor 

Åendogenous inhibitor ҄ү҉nitric oxide (NO)



ADMA æ hypertrophy 

ADMA æ Left Ventricular 

Hypertrophy (LVH) 

Other causes of LVH: salt/water retention, anemia, HTN  



118

Cumulative Survival in Patients with Normal and Abnormal 
LV at Start of Dialysis

Dial Transplant 1996; 11: 1277ï1285.
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Valvular
calcification 

Valvular calcificationæ arrhythmia



Cardio -renal syndrome (CRS)

Áimportant bidirectional interaction 

Áacute or chronic dysfunction of the heart or 
kidneys 

Áinduce acute or chronic dysfunction in the 
other organ

Eur Heart J 2010; 31(6):703 -11



Eur Heart J 2010; 31(6):703-11



ÁҭҳҩӁҊҙӋҴ҉ҴқҜ҃ҠҥӤү҉үҤӤҴ҉ҾҋҷҤҜҠҧҳқ

æӂҗҙӋҴ҉ҴқҧҖҧ҉үҤӤҴ҉ҾҋҷҤҜҠҧҳқҖӥҩҤ

Á27- 40 %: decompensated heart failure æ AKI 

ÁçMortalilty & Morbidity & longer hospitalization 



ÁҭҳҩӁҊҙӋҴ҉ҴқҜ҃ҠҥӤү҉үҤӤҴ҉ҾҥҹӮүҥҳ҉æӂҗҙӋҴ҉ҴқҧҖҧ҉

ҿҧҲҤҳ҉҆҉Ҿ҃ҶҖ҄ҸӇқүҤӤҴ҉ҾҥҹӇүҥҳ҉ 

ÁңҷҥҴҤ҉ҴқҝҥҲңҴҕ 63 % ҄ү҉ҞһӥҝӤҩҤҙҷӆҠҳ҃ҥҳ҃ҫҴҗҳҩӁқ

Ӏҥ҉ҠҤҴҜҴҧҊҴ҃ҢҴҩҲ congestive heart failure



Á҃ ҴҥҙӋҴ҉Ҵқ҄ү҉ӂҗҜ҃ҠҥӤү҉үҤӤҴ҉ҾҋҷҤҜҠҧҳқ

æ ҭҳҩӁҊҙӋҴ҉ҴқҜ҃ҠҥӤү҉үҤӤҴ҉ҾҋҷҤҜҠҧҳқ 

ÁҠҤҴҚҶ҃ӋҴҾқҶҖҬӤҩқӁҭҏӤқӤҴҊҲңҴҊҴ҃ҢҴҩҲқӋӇҴҾ҃ Ҷқ



ÁңҷӀҥ҆ӂҗҾҥҹӮүҥҳ҉ æ ҭҳҩӁҊҙӋҴ҉ҴқҜ҃ҠҥӤү҉

ҿҧҲҤҳ҉҆҉Ҿ҃ҶҖ҄ҸӇқүҤӤҴ҉ҾҥҹӮүҥҳ҉



ÁңҷҢҴҩҲҭҥҹү҆ҩҴңҞҶҖҝ҃җҶҙҷӆңҷҞҧ҃ҥҲҙҜӁҭӥҙҳӇ҉ҭҳҩӁҊҿҧҲӂҗҙӋҴ҉ҴқҿҤӤ

ҧ҉ӂҝҖӥҩҤ҃ҳқ

ÁҾҝӅқӂҖӥҙҳӇ҉ҥһҝҿҜҜҾҥҹӇүҥҳ҉ҿҧҲҾҋҷҤҜҠҧҳқ 

ÁҬҴҾҭҗҺҾҥҶӆңҗӥқүҴҊӂңӤӂҖӥҾҥҶӆңңҴҊҴ҃ҭҳҩӁҊҭҥҹүӂҗ ҾҌӤқ sepsis, 

SLE, ҾҜҴҭҩҴқ, amyloidosisҭҥҹү ҢҴҩҲүҳ҃ҾҬҜҾҥҹӇүҥҳ҉үҹӆқӄ ҾҝӅқҗӥқ


