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IntroductionIntroduction
 Suboptimal nutritional status is common in the latter stages 

of CKD.

 Malnutrition is associated with increased morbidity & 
mortality.

 Protein – Energy nutritional status deteriorates as GFR  Protein – Energy nutritional status deteriorates as GFR 
declines.

 18 – 75% of dialysis patients have evidence of protein 
deficits.

 Nutritional status is predictor of increased hospitalization 
rate , hospital days & mortality.



Nutritional Assessment Nutritional Assessment 
EvaluationsEvaluations

 Clinical profile

 Biochemical testing 

 Anthropometric measurements Anthropometric measurements

 Evaluation of dietary adequacy & habits

 Body composition

 SGA

 Functional tests : Grip strength



Patient interview and physical Patient interview and physical 
examinationexamination



ASSESSMENT ASSESSMENT OF NUTRITIONAL STATUS INOF NUTRITIONAL STATUS IN
KIDNEY KIDNEY DISEASEDISEASE

 Identifies risk factors that increase chances of PEW

 Diseases or conditions that have nutritional implications
 Excessive or inadequate intakes
 Dentition
 Reduced social contact
 Behavioral
 Depression
 Cognitive impairment
 Multiple medications

Cognitive impairment
 Multiple medications
 Complex regimens and adherence difficulties
 Alteration of taste and nutrient metabolism
 Inappropriate medications or procedures
 Involuntary weight loss or gain

 Need assistance with self-care
 Function-related problems and sensory and activity limitations


 Nutritional Considerations in Kidney Disease: Core Curriculum 2010

James L. Bailey, MD,1 and Harold A. Franch, MD1,2



Dietary intake assessmentDietary intake assessment

 Can be used for screening

 Describe intake over a specific period of time

 Nutritional requirements & challenges change over the 
progression of CKDprogression of CKD

 Help to determine the effectiveness of nutritional 
counseling

 Provide specific guidance for patients



Dietary AssessmentDietary Assessment

Methods include

 24-Hour recall
 Food-frequency questionnaires
 Dietary history food diary or record Dietary history food diary or record
 Useful clinically, but less accurate than in general 

population

●



Dietary intake assessmentDietary intake assessment





Level Level 2 2 ScreenScreen
 For individuals with suspected PEW who have identifiable risk factors identified by a

 level 1 screen

 Anthropometric and other body composition measurements

 Patient’s height, weight, and trends in weight over time are the simplest and most
useful anthropometric measurements

 Lean body mass (consists of fat-free body mass or body weight minus the weight of Lean body mass (consists of fat-free body mass or body weight minus the weight of
the body fat)

 Midarm muscle circumference; simple to do but only grossly abnormal with far
advanced protein-calorie malnutrition

 Bioelectrical impedance is less reliable when edema is present

 Other anthropometric measurements (eg, skin folds at the triceps) may be used
with proper training



 KDOQI nutrition practice guidelines recommended the 
use of a panel of nutritional parameters

 No single index comprehensively summarizes all aspects 
of nutritional status

 Anthropometric , clinical & dietary assessment in addition 
of biochemical parametrs are recommended

 Nutritional markers are divided in to tests to be done :

 Routinely

 Confirmatory to be done as needed

 Screening requiring further confirmation
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Biochemical Estimates of Protein Biochemical Estimates of Protein 
Intake forIntake for
Determining Dietary AdherenceDetermining Dietary Adherence

In predialysis patients with CKD, 24-hour urine urea 
nitrogen excretion is used to estimate protein intake

Estimated protein intake (g protein/kg/d) = 

6.25x [UUN+ (0.031 x weight in kg)],6.25x [UUN+ (0.031 x weight in kg)],

where UUN is urine urea nitrogen excretion in grams 

of nitrogen per kilogram per day

The same formula can be used to estimate non dialysis

clearance from residual kidney function



PCR in HD patientsPCR in HD patients

 PCR = 0.22 + (0.0356 . ID rise in BUN .24 )

 ID intervals (hrs)



 PCR = (0.0136 . F) + 0.251 PCR = (0.0136 . F) + 0.251

 F = Kt/V . ( {predialysis BUN + postdialysis BUN} : 2)



PNA in PD patientsPNA in PD patients
 PNA(g/d) = 20.1 + 7.5 UNA (g / d )

 UNA (g/d) = urinary urea losses (g/d) + dialysate
urea losses )g/d)

 If protein loss from dialysate measured:

 PNA (g/d) = 15.1 + 6.95 UNA (g/d) + dialysate
protein loss (g/d)







Biochemical AssessmentBiochemical Assessment

 Biochemical testing : objective 

 requiring minimal patient cooperation

 commonly available

 help to identify : malnutrition, inflammation



 Serum Albumin

 Most abundent protein in the blood

 Half life 20 days 

 Nonmodifiable predictors of serum albumin : Nonmodifiable predictors of serum albumin :

 Older age , female sex , white race , chronic 
diseases

 Modifiable factors : smoking cessation , use of 

AVF , biocompatible dialysis membranes



 Serum Albumin

 Can be preserved with chronically low food intake 
because REE is down regulated

 Inflammation inhibits this normal adaptationInflammation inhibits this normal adaptation

 Inflammation  both inhibits albumin synthesis & 
increases fractional catabolic rate

 Subnormal albumin level < 4 g/dl predicts all – cause 
& cardiovascular mortality in HD patients



 Pre-albumin
 A negative acute phase protein

 Half life about 2 days

Very responsive to recent events Very responsive to recent events

 Useful in acute illnesses or following initiation of
nutritional intervention

 Pre-dialysis serum pre albumin <30 mg/dl should be
evaluated for nutritional adequacy



 Creatinine

 A nutrtional screening parameter in HD patients

 Predialysis creatinine is proportional to lean body mass
under steady state conditions

Directly correlated to serum albumin & prealbumin Directly correlated to serum albumin & prealbumin

 A decline in creatinine over time predicts all cause
mortality

 Low serum creatinine reflects low intake & low lean body
mass



Serum Total Serum Total CCholesterolholesterol
 Low serum cholesterol is correlated with markers of

protein nutritional status & with mortality in most trials.

 Hypocholesterolemia < 150 – 180 mg/dl or a declining
cholesterol concentration can be an indicator of
chronically inadequate protein & energy intakechronically inadequate protein & energy intake

 Cholesterol also is depressed with chronic inflammation

 The relationship between mortality & cholesterol is “U”
shaped.

 Lowest mortality with cholesterol levels about 200 – 220
mg/dl.



Serum TransferrinSerum Transferrin

 Half life 8.5 days

 Smaller pool size ( than albumin)

 More responsive to nutritional deficits than albumin More responsive to nutritional deficits than albumin

 Transferrin is influenced by anemia

 It is not recommended for nutritional assessment in stage
4 or 5 CKD.



Markers of InflammationMarkers of Inflammation
 30-50% HD patients have evidence of an active

inflammatory response

 Inflammation is closely associated with accelerated
development of CVD

 Albumin & prealbumin generally rise during the first year Albumin & prealbumin generally rise during the first year
following initiation of dialysis

 Inflammatory mediators(CRP , IL-6 , IL-10)do not improve
with initiation of dialysis

 Inflammation blunts appetite , increases protein catabolism
, lipolysis & REE



C C –– Reactive ProteinReactive Protein

 A non specific marker of inflammation & proinflammatory
cytokine activity

 Half life of 19 hours

 Catabolic rate is not affected by inflammation Catabolic rate is not affected by inflammation

 Synthetic rate & release is upregulated during acute phase
response

 Albumin is inversely correlated with CRP



 Protein intake can be estimated by diet records or
recalls

 Protein equivalent of total nitrogen appearance
(PNA) can be used for protein intake estimation(PNA) can be used for protein intake estimation

 nPNA can be compared to dietary records obtained
over the same inter-dialytic interval

 formula



 Predialysis HCO3 should be considered when
performing nutritional assessment

 HCO3 is not a nutritional markerHCO3 is not a nutritional marker

 Metabolic acidosis is correlated with low serum
albumin , prealbumin , n PNA

 Acidosis reduces albumin synthesis , increases amino
acid oxidation , ↓IGF, GH receptor expression
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Assessment of Body CompositionAssessment of Body Composition

 Simple assessment :

 subcutaneous fat thickness

 muscle tissues

 Dual Energy X- ray absorptiometry (DXA) Dual Energy X- ray absorptiometry (DXA)

 BIA

 TBW



Anthropometric AssessmentAnthropometric Assessment
 Quantification of energy reserves in the forms of fat 

& muscle mass

 Clinically useful tools :  upper arm skinfold

 upper arm circumference upper arm circumference

 weight & weight change

 BMI



 Skinfold thickness can be used to assess body fat

 Mid-upperarm muscle circumference (MAMC) is for
assessment of muscle mass

 MAMC(cm)=Midarm circumference _ (3.14 x triceps skinfold) MAMC(cm)=Midarm circumference _ (3.14 x triceps skinfold)

 Anthropometric measurements are inexpensive , easy to learn
,they are limited by intrervariability & intravariability.

 Seiral measures over time can be useful

 They are used in conjunction with other nutritional indices



Dual Energy XDual Energy X--Ray AbsorptiometryRay Absorptiometry
 DXA quantifies bone mineral content

 Total & regional analysis of adipose (fat mass) & non-
skeletal fat free mass(FFM)skeletal fat free mass(FFM)

 DXA is easy & convenient method for measuring body
composition



Bioelectric Impedance AnalysisBioelectric Impedance Analysis

 BIA at 50 KHZ is used to estimate TBW , FFM , TBF

 Multi – frequency BIA uses at least two different 
frequencies.

 At low frequency , the current is unable to pass through  At low frequency , the current is unable to pass through 
cell membranes so that low frequency currents are 
conducted only through ECW.

 At high frequency , currents penetrate cell membranes 
and thus are used to estimate TBW.





Conclusions: Compared with DEXA, multifrequency BIA appears to be a robust tool for 
measuring and
monitoring total-body fat and lean body mass in hemodialysis patients; however, there is less 
agreement in bone mineral content assessment between the 2 methods.

Am J Kidney Dis. 57(1):123-129. © 2010 by the National Kidney Foundation, Inc.



Am J Kidney Dis. 2011;57(1):130-139



individual nutritionindividual nutrition
counseling and regular followcounseling and regular follow--up with up with afocusafocus on promoting intake produces beneficialon promoting intake produces beneficial

patient outcomes.patient outcomes.





Subjective Global AssessmentSubjective Global Assessment
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