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Introduction 

Chronic kidney disease- increasing health 
burden in many countries. 

   The estimated prevalence of CKD in the US 

   was 16.8% while in Asia the prevalence ranged 

from 12.1% to 17.5%. 

Allon M, Robbin ML. Increasing arteriovenous fistulas in hemodialysis patients: problems and 

solutions. Kidney Int 2002; 62: 1109-24. 



In Malaysia, the incidence and prevalence of 
patients with ESRD on dialysis had increased 
from 88 and 325 per million population (pmp) 
respectively in 2001 to 170 and 762 pmp 
respectively in 2009. 



Definition of Chronic kidney 
disease 



Stages of Chronic kidney disease 



Epidemiology of CKD 



Global maintenance dialysis  

population from 1990 to 2010 



 

 

 

 

Prevalence of End Stage Renal Failure 



Incidence Prevalence 

USRDS, 2010 ADR 

International comparisons on Incidence and 

prevalence, Transplantation of ESRD, 2008 

USRDS, 2010 

11.3/pmp 

Kidney Transplantation 

Domestic CAD 



尿毒病患是冰山
一角，慢性腎臟
病者知多少？ 

25000 

??
?? 



Stages of CKD in US – 
Estimated Prevalence  

US Estimates from Stevens: N Engl J Med , 2006 



Complications of CKD 



http://www.medscape.org/viewarticle/533695_3 





Definition of Anemia 

Anemia: hemoglobin (Hgb) concentration below 13.0 g/dL for 
adult males and post-menopausal women 

Hgb below 12.0 g/dL for premenopausal women  

Based on this criteria, nearly 90% of patients with a glomerular 
filtration rate <25 to 30 mL/min have anemia, many with Hgb 
levels below 10 g/dL 

Anemia of chronic kidney disease is due primarily to reduced 
production of erythropoietin by the kidney and to shortened 
red cell survival 

Kazmi, WH, et al. Anemia: An Early Complication of Chronic Renal 

Insufficiency. American Journal of Kidney Diseases 2001; 38:803 







Epidemiology of CVD in CKD 







CKD-CVD- The relations 





Maurizio Nordio et al 2012,AJKD 









Causes of Death in Dialysis 

USRDS 2005. 





CKD-CVD-Anemia- The Cycle 



Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 



Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 





Other causes of anemia in CKD 

Increased PTH 

Chronic Inflammation 

Iron Deficiency 



Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 











Anemia 

Left ventricular hypertrophy 

Cardiovascular disease 



Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 









Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 





The prevalence of renal dysfunction in chronic HF has been reported to be 

approximately 25% 

Hillege HL, Nitsch D, Pfeffer MA, et al. Renal function as a predictor of outcome in a broad 

spectrum of patients with heart failure. Circulation 2006;113:671– 8. 

Chronic HF is likely to be characterized by a long-term situation of 

reduced renal perfusion, often predisposed by microvascular 

and macrovascular disease.  

Renal insufficiency is highly prevalent among patients with HF and is an 

independent negative prognostic factor in both diastolic and systolic 

ventricular dysfunction and severe 

HF 





Conclusion 

CVD remains prevalent among CKD patients and 
contribute to the majority death among 
chronic dialysis patients. 

Interaction between heart and kidney during 
dysfunction of each or both organs has 
practical clinical implications and should be 
addressed in the management. 
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