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Lecture Outlines

Ä Nutrition assessment for dialysis patients

ī Applications and Updates

Ä Nutrition therapy for dialysis patients

ī Energy and protein requirements

ī Micronutrient requirements
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BMI as a general risk factor for mortality 

from wide spectrum of causes

Ä Increased BMI predisposes men and women to a large number 
of comorbidities and increased mortality rates.

Á N Engl J Med 1999; 341(15): 1097ï1105.
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BMI as a risk factor for ESRD

Ä Subjects: 320,252 adult members of Kaiser Permanente volunteered for health checkups

Ä Surveyed time: 1964 and 1985

Ann Intern Med. 2006; 144: 21 ï28.

Obese class I

Obese class II

Obese class III
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BMI as a risk factor for ESRD: 

a 25-year follow up study

Ä Study subjects
ī 177570 individuals receiving health checkups from a health care 

delivery system in  California

Ä Study period
ī health checkups time: June 1, 1964, and August 31, 1973

ī follow up time: December 31, 2000.

ī Initiation of ESRD treatment: ascertained using US Renal Data 
System registry (USRDS) data

Arch Intern Med. 2009;169(4): 342 ï350.

proteinuria HR (95% CI)

none 1

trace 2.37 (1.79ï3.14)

+1~+2 3.59 (2.82ï4.57)

+3~+4 7.90 (5.35ï11.67)

BMI HR (95% CI)

ѕ25 1

25~30 1.65 (1.39ï1.97)

30~34.99 3.11 (2.51ï3.84)

ͯ35 4.39 (3.38ï5.70)
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Trends of BMI among incidence of ESRD (initiation of 

dialysis) and general population in USA

»J Am Soc Nephro (JASN) 2006; 17:1453ï9.
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Trends of BMI among incidence ESRD 

(initiation of dialysis) in USA

»J Am Soc Nephro (JASN) 2006; 17:1453 ï9

The highest increase in 
prevalence was noted 
for obesity stage 2, 
which increased by 63%
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Causes of malnutrition in ESRD 

Ä Uremic Syndrome

ī Nausea and vomiting

ī Metallic taste 

ī Malaise

ī Weakness

ī Muscle cramps

ī Neurologic impairment

Ä Nutrients loss during 
dialysis

Ä Prescribed nutrient 
restriction 

Ä Inflammation

Ä Co-morbidities

ī Diabetes

ī Infections

ī Amputations

ī Cancer

Ä Hospitalizations  
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No single nutrition assessment method is 

ideal for diagnosis of malnutrition

Ä Anthropometry

ī BMIϤskinfoldϤarm circumference

Ä Handgrip strength 

Ä Subjective global assessment (SGA)

Ä Dietary assessment and nPNA

Ä Serum proteins

Ä Body composition assessment

ī DEXAϤBIA

»Nephrol Dial Transplant (2007) 22 [Suppl 2]: ii45ïii87

»EBPG guideline on nutrition
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The obesity paradox and mortality in 

patients receiving dialysis

Ä Obesity is a risk factor for CKD, many epidemiological 
studies have indicated inverse associations between 
obesity and survival after patients receiving dialysis, 
especially hemodialysis

Nephrol Dial Transplant 2005; 20: 1880ï1888

Int Urol Nephrol 2007; 39: 619ï624

Am J Clin Nutr 2006; 83: 202ï210

Am J Kidney Dis 2005; 46: 489ï500

Ä This situation is less clear in peritoneal dialysis (PD) 
patients, where studies have yielded mixed results

Am Soc Nephrol 2003; 14: 2894ï2901

Int Urol Nephrol 2007; 39: 281ï288

Kidney International, 2004; 65: 597ï605
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Kaplan-Meier survival curves based on BMI categories 

in later stages of CKD patients

Ä After adjusting for confounders, BMI 24 to 26.9 and BMIͯ27  had progressively 
lower risks of renal death or mortality than BMI<24 (all p<0.05).

Huang et al, Presented at Experimental Biology, 2011, Washington DC, USA
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Dialysis Morbidity and Mortality Wave II Study (DMMS Wave II) 

~ Obesity (BMI) and mortality in PD patients

Ä Obesity at the commencement of PD was a significant risk factor for death.

Kidney International, Vol. 65 (2004), pp. 597 ï605

BMI 1:< 22.4
BMI 2:22.4 -25.7
BMI 3:>25.7 -29.5
BMI 4:>29.5
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Anthropometric measures correlated 

with all-cause mortality in HD patients

Kidney Int. 2010 ;77(7): 624 ï629.
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Anthropometric measures correlated 

with all-cause mortality in HD patients

Ä Concerns and limitations

Ä BMI is an indicator of nutritional 
status

ī can not differentiate distribution 
of fat and muscle mass

ī limit to generate benefits? 

Ä Equations to calculate fat (TSF) 
and muscle mass (MAMC)

ī Not validated for HD patients.

Ä TSF is an indicator 

ī for peripheral fat

ī central fat is a stronger risk 
factor for CVD and CKD.

Ä Anthropometric measures

ī unable to eliminate bias 
derived from hydration status 
in dialysis patients. Kidney Int. 2010 ;77(7): 624 ï629.



15

The obesity paradox and mortality in 

patients receiving dialysis

Ä ESRD patients as well as those with heart failure, advanced 
age all exhibit this so-called obesity paradox
ī Those with larger body size have better survival

ī Those with lower body size have worse survival

Ä Relative contribution of fat vs. muscle mass or their changes 
over time has to be considered in order to clarify the survival 
benefits of larger body size.

Ä Results may have important clinical implications regarding 
weight loss recommendations in dialysis patients on and off 
the transplant list.

Mayo Clin Proc. 2010;85(11):991-1001

Nephrol Dial Transplant (2008) 23: 2461ï2466
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Loss of muscle mass correlated with 

mortality in patients receiving hemodialysis

Ä Study subjects
ī The original 5-year (July 1, 2001, to June 30, 2006) national database 

of all DaVita patients received HD  (n=121,762).

Mayo Clin Proc. 2010;85(11):991 -1001
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Loss of muscle mass correlated with 

mortality in patients receiving hemodialysis

Ä In patients receiving long-term HD, larger body size with more muscle mass appears associated 
with a higher survival.

Ä Those who lost weight but had an increased serum creatinine level had a greater survival rate 
than those who gained weight but had a decreased creatinine level. 

Mayo Clin Proc. 2010;85(11):991 -1001
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Application of Subjective global 

assessment (SGA) in predicting survival 

Ä The subjective global assessment of nutritional status (SGA)

ī InexpensiveϤEasyϤrapidly conducted tool

ī used by nurses, dietitians, or physicians

Ä Well validated tool for nutrition status assessment

Ä Application

ī assess Protein and energy malnutrition in chronic dialysis 
patients

J Ren Nutr 2004;14:191ï200

Ä The K/DOQI (2000) 

ī recommended the use of the SGA for assessing the 
nutritional status of dialysis patients

Am J Kidney Dis 2000;35:S1ï140
.
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Prevalence of malnutrition in CAPD 

using SGA across different countries

patients age country Mild

malnutrition

Severe

malnutrition

N=224 53.4 Europe, USA 32.6 8

N=224 60.2 Italy 34.9 7.4

N=680 54.3 Canada, USA 44.6 4.2

N=91 47.9 Korea 44.9 2.0

N=239 50.0 Japan 26.2 2.3

N=242 55.0 HongKong 40.1 2.5

N=127 50.7 Korea 34.7 6.3

N=283 50.0 India 67.9 7.0

J Ren Nutr, 2008, 18 (2): 195-201
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SGA, PEM and Mortality in dialysis patients

Ä Comprehensive nutrition 

assessment (SGA)

ī distinguish degrees of 

PEM

ī correlate with mortality in 

patients receiving 

dialysis.

Ä Recommendation for 

performing SGA

ī at the start of dialysis 

initiation

ī at every 6 month interval

Am J Clin Nutr 2009;89:787ï93
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Handgrip strength correlated 

with common nutrition 

indicators in PD patients

Ä A prospective study

Ä 233 patients (120 men 

and 113 women) were 

enrolled

Ä Dialysis protocol

ī glucose-based, lactate-

buffered PD solutions

Am J Clin Nutr 2005;81:79ï86.
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Evaluation of handgrip strength as a nutritional marker and 

prognostic indicator in peritoneal dialysis patients

Ä Handgrip strength not only is a marker of body lean muscle 

mass but also provides important prognostic information 

independent of other covariates (CRP and serum albumin).

Am J Clin Nutr 2005;81:79ï86.
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Timing for Nutrition Assessment

Ä Nutritional status should be assessed

ī at the start of hemodialysis 

Ä In absence of malnutrition, nutritional status

should be monitored

ī every 6 months in patients <50 years of age.

Ä Patients  undergo maintenance dialysis for more than 5 

years, nutritional status should be monitored

ī every 3 months In patients >50 years of age

Nephrol Dial Transplant (2007) 22 [Suppl 2]: ii45ïii87

EBPG guideline on nutrition
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Timing for Nutrition Assessment

CKD Stage 3 - 5 HD PD

Serum albumin 1~3 month monthly

Usual body weight% - monthly

Ideal body weight% 1~3 month 4 month

Subjective global assessment

(Handgrip)
1~3 month 6 month

Dietary assessment 3~4 month 6 month

nPNA 3~4 month
HD monthly 

PD 3~4 month

American Journal Of Kidney Disease, 2000: 35(6),Suppl 2, s17-s104
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Lecture Outlines

Ä Nutrition assessment for dialysis patients

ī Applications and Updates

Ä Nutrition therapy for dialysis patients

ī Energy and protein requirements

ī Micronutrient requirements
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Diet prescribed for Dialysis

Ä Adequacy and Balance 

ī Calories

ī Protein

ī Variety

ī With some nutrient restriction

Ä Actual intakes of dialysis patients were mostly 

lower than recommendation
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Nutrient Needs 

KDOQI Guidelines

Hemodialysis Peritoneal dialysis

Protein HD: 1.2 g/kg  

PD: 1.2-1.3 g/kg

(>/= 50% HBV protein)

HD: 1.2 g/kg  

PD: 1.2-1.3 g/kg

(>/= 50% HBV protein)

Energy 35 kcal/kg <60 years 

30-35 kcal/kg ͯ 60 years

35 kcal/kg <60 years

30-35 kcal/kg ͯ 60 years

Phosphorus 10~12 mg/g protein

800-1000 mg/day

Adjust to meet protein needs 

10~12 mg/g protein

800-1000 mg/day

Adjust to meet protein needs

Potassium 2-3 g  Monitor serum levels 3-4 g  Monitor serum levels

Fluid Output + 1000 ml Maintain fluid balance

Sodium 2-3 g : Monitor fluid balance 2-3 g : Monitor fluid balance

Calcium <2g including binder load <2g including binder load

Fiber 20-25 g 20-25 g 

Am J Kid Dis. 2000;35:S40 -S41
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Protein recommendation for CKD and ESRD from various 

authorities

Seminars in Dialysis, 2010 (23): 365 ï372
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Status of energy intakes in CKD and dialysis patients
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CKD (1) CKD (2) MDRD CKD (3) Hemo (4)
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CKD (1) CKD (2) MDRD CKD (3) Hemo-dialysis (4) 

subjects N=59 N=487 N=1785 N=1846

energy 22.4

kcal/kg/day

24.8

kcal/kg/day

28.3 
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22.7 

kcal/kg/day 

Race Brazil Brazil USA USA

(1). J Ren Nutr. 2005 (15): 159 -165
(2). Eur J Clin Nutr. 2003 (57): 1473 -1478
(3). Kidney Int. 2000 (57): 1688 -1703
(4). Nephrol Dial Transplant 2005 (20): 2765 -2774
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Protein requirement for dialysis 

Ä 1.2-1.3 g protein/kg/day
ī Average patient: 80 g Protein 

Ä 50% high biological value (HBV) foods 
ī Beef, poultry, fish, shell fish, fresh pork, turkey, 

egg white, soy   

Ä Protein Alternatives
ī protein bars, protein powders, supplement drinks
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Relationships between protein intakes and 

serum phosphorous

Ä K/DOQI recommendation: 
800~1000 mg/day

Ä Dietary intake
ī ~800 to 1000 mg/day

Ä HD removes
ī ~500-1000 mg/treatment

Ä PD removes
ī ~400 mg/treatment

Ä 50% dietary phosphorus
ī removed by binders

Ä Control
ī Binders + Diet + Adequate 

dialysis

Am J Clin Nutr. 2008;88(6):1511 -8.

Rocco MV et al. 
Handbook of Dialysis. 3rd ed.  
Philadelphia: Lippincott, 
Williams &Wilkins; 2001


