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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. 

CKD is associated with increased risk of mortality, 

cardiovascular disease, and progression to renal 

failure. 





Global maintenance dialysis  

population from 1990 to 2010 



 

 

 

 

Prevalence of End Stage Renal Failure 



1)Taiwan 2584 pmp 

2)Japan 2260 pmp 

3)USA 1870 pmp 

 

 

25) Malaysia 812 pmp 



Maurizio Nordio et al 2012,AJKD 





Cardiovascular Disease (CVS) 

Chronic kidney disease (CKD) 

Anemia 









Definition 

Protein-energy wasting (PEW) is common in 
patients with chronic kidney disease (CKD) 

The International Society of Renal Nutrition and 
Metabolism (ISRNM) expert panel has defined 
PEW as a, “state of decreased body stores of 
protein and energy fuels (body protein and fat 
masses)” 



Other terms used 

Uremic malnutrition, 

uremic (renal) cachexia,  

protein–energy malnutrition,  

malnutrition–inflammation atherosclerosis 
syndrome, or 

 malnutrition–inflammation complex (or 

cachexia) syndrome 



Kidney international , 2013, 73-90 



Surveys using classic measures of nutritional 
status indicate that approximately 18–75% 
of patients with CKD undergoing 
maintenance dialysis therapy show 
evidence of wasting 



Malnutrition is Common in Dialysis 
Patients 

HEMO Study (2002): Nutritional status of 1000 patients 
analyzed.  
76% had mean energy intake below KDOQI standard of 

care(28kcal/kg/d) 

61% had a mean protein intake below the KDOQI standard of care 
(1g/kg/d) 

79% had a mean serum albumin level < 4.0g/dL 

28% had a mean serum albumin level <3.5g/dL 

 

Pre-albumin levels and patient survival both drop with 
increasing time on dialysis 

 

Rocco et al. Am J Kidney Dis 2002 

Chertow et al. Kidney International 2000 



Potential causes of protein-energy wasting 

syndrome in kidney disease 



Markers of Malnutrition and Inflammation are 
Independent Predictors of Mortality 

Peter Stenvinkel. Blood Purification 2001 



Association of Albumin and Mortality 

Lowrie et al (Am J Kidney Dis 1990) 
12,000 US hemodialysis patients were evaluated.  

Serum albumin < 4g/dL was the variable most hightly associated with 
death 

2/3 had low albumin 

 

Iseki et al (Kidney International 1993) 
1982 Okinawan dialysis patients were recruited between 1971-1990 and 

observed until 1992.  

Albumin (along with age, male sex and serum creatinine) was identified 
as a significant predictors of death (52% died of cardiovascular causes) 

Patients had incrementally higher survival rates when albumin went from 
<3.5g/dL (HR1) to 3.5-3.9 g/dL (HR0.4) to 4 (HR0.27) 

Lowrie EG, Lew NL. Am J Kidney Dis, 15(5) 1990 

Iseki et al. Kidney International, Vol.44 (1993)  



Readily utilizable criteria for the clinical diagnosis of protein 

energy wasting in chronic kidney disease criteria 



Simplified Assessment 

1) Biochemistry- Albumin level, serum 
choleterol ( 38g-bromcresol green technique 
and 2.59umol)  

2) BMI or body fat content ( <23 and < 10%) 

3) Muscle mass- reduced mid arm 
circumference 

 

 





4) Dietary intake- protein intake less than 
0.8g/kg for 2 months in dialysis patients or 
energy intake of less than 25 kcal/kg/day. 

 

Must be 3 out of 4 criteria above 

 



Selected nutritional parameters for varying levels 

of kidney disease 

American Dietetic Association guidelines 



Albumin = Marker of Nutrition? 

Albumin influenced by nutrition as well as inflammation 
Albumin may be Low even in apparently well nourished 

patients suggesting it is not a pure marker of nutritional 
status 

 

Albumin is regulated by multiple factors including protein 
malnutrition, inflammation and external losses 

 

Inflammation via acute phase proteins (ie. CRP) are 
correlated with reductions in serum albumin 

Halliwell B. Haemostasis 23 (Suppl 1), 1993 

Stenvinkel P et al. Nephrol Dial Transplant 1998 







Oral Nutritional Supplements: Useful! 

All HD patients with  

albumin ≤3.5 g/dL  

>4000 matched pairs  

 

Nepro, or pure protein supplement at dialysis 

 

Survival improved in the supplement group by 9% (ITT) or 34% (as-
treated) compared with matched controls 

 

Subjects with serum albumin <3.5 g/dL who were prescribed and 
received supervised ONSP exhibited significantly better one-year 
survival 

Lacson et al. Am J Kidney Dis. 2012 Oct;60(4):591-600 



KM survival curves – As Treated 

Lacson et al. Am J Kidney Dis. 2012 Oct;60(4):591-600 



Strategies to enhance oral intake 



Guidelines for Nutrition Intervention 

PEW is one of the strongest predictors of mortality in CKD  patients 

Provision of meals or oral nutritional supplements improves 
outcomes as well as patient adherence and satisfaction to dietary 
recommendations 
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Kalantar-Zadeh K et al. Nat Rev Nephrol. 2011;7:369-384 



Nutrition Intervention now Supported by 
Nephrology Societies 

Expert recommendations: 

 
KDOQI1 ESPEN2 EBPG3 

Nutrition 
Support 

Individuals undergoing 
maintenance dialysis who 
are unable to meet their 
protein and energy 
requirements with food 
intake for an extended 
period of time should 
receive nutritional 
support 

Special formula 
products for HD 
treatment can be useful, 
especially in 
malnourished patients 
who are not able to 
increase their nutrient 
intake 

Oral nutritional 
supplements should be 
prescribed if nutritional 
counseling does not 
achieve an increase in 
nutrient intake to a level 
that covers minimum 
recommendations. 
Products specifically 
designed for dialysis 
patients should be 
prescribed 

1.NKF K/DOQI Clinical practice guidelines for nutrition in chronic renal failure. AJKD, 2000; 
35:S1-S140.  

2.Cano N, et al. Clin Nutr, 2006; 25:295-310.  

3.Fouque D, et al. NDT, 2007; 22(suppl 2):ii45-ii87. 

THE EUROPEAN SOCIETY FOR 

CLINICAL NUTRITION AND 

METABOLISM 

European Best Practice Guidelines  

http://www.google.com.my/url?sa=t&rct=j&q=ebpg&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Fwww.kdigo.org%2Fguidelinescompare%2Febpg.html&ei=YL6xUb6TC4LWrQe33YDICg&usg=AFQjCNGWBZE2S9gaeNGDnZvM3Dw0r_OstQ
http://www.google.com.my/url?sa=t&rct=j&q=ebpg&source=web&cd=1&cad=rja&ved=0CCkQFjAA&url=http%3A%2F%2Fwww.kdigo.org%2Fguidelinescompare%2Febpg.html&ei=YL6xUb6TC4LWrQe33YDICg&usg=AFQjCNGWBZE2S9gaeNGDnZvM3Dw0r_OstQ


Assisted Enteral Feeding 

The hospitalized patients may benefit from a period of 

nasogastric feeding until the acute illness resolves 

If the feeding tube placement is discussed as an 

important and beneficial part of their overall care, a 

patient is much more likely to agree to NGT placement 



Parenteral Nutrition 

Parenteral nutrition should be reserved only for 

those patients who are unable to receive enteral 

nutrients 



Renal Specific Nutrition Therapy 

Clinical studies have shown that renal-specific 

nutrition offers advantages over standard nutrition. 

• Phosphorus levels were lower with the renal-specific 
nutrition than with the standard nutrition1 

• Less fluid and potassium in renal-specific nutrition offers 
advantages over standard nutrition2 

 
 

1. Cockram DB et al. J Ren Nutr. 1998;8:25-33. 

2. Williams RF, Summers AM. J Ren Nutr. 2009;19:183-188. 



SUMMARY 



Summary 

Protein Energy wasting is common among 
chronic kidney disease patients and it is 
multifactorial 

PEW in CKD/dialysis patient is linked to 
increased CV disease, atherosclerosis 
Mortality 

Various strategies can be employed to treat 
PEW and studies show promising results in 
improving survival 

 




