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• Incorporate suggested guidelines for identifying  and 
monitoring CKD into clinical practice.

• Describe new tools from the National Kidney Disease 
Education Program to enhance patient education.

• Incorporate key concepts in nutrition assessment, 
management and treatment into clinical practice.

• Briefly review diet recommendations for dialysis. 
• Give one example of how you plan to change your 

practice as a result of this training.
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Objectives:



• Regulate composition and volume of blood
• Remove wastes from blood into the urine:

• Sodium, nitrogen, potassium, hydrogen, 
phosphorus, fluid and others

• Source for hormones
• Active Vitamin D, erythropoietin, renin

• Involved in metabolism
• Insulin, glucagon, gluconeogenesis
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Kidney Functions
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The Nephron

Source: 
catalog.niddk.nih.gov/ImageLibrary/



1. Kidney function
• eGFR

2. Kidney damage
• UACR
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Identify and Monitor CKD



NKDEP
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Identification and Monitoring



• Estimated Glomerular Filtration Rate (eGFR)
• How well the kidneys are filtering
• Follow the trends
• Stable levels may mean therapy is working
• Rapid decline may mean rapid progression

• Need serum creatinine, age, race and gender 
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Assess Kidney Function



• Product of muscle creatine catabolism
• Levels transiently increase after eating meat 
• Filtered by glomerulus
• Secreted by tubules

• Secretion increases with decreasing GFR
• Total urinary excretion declines as kidney function 

declines
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Creatinine



• Used to use to monitor kidney function
• Levels affected by:

• Muscle mass 
• Age
• Gender 
• Race  

• Normal level: 0.6-1.2 mg/dL
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Serum Creatinine



• Uses creatinine, age, race and gender
• Serum creatinine assay

• Isotope Dilution Mass Spectrometry (IDMS) provides 
more accurate estimate 

• Not reliable with:
• Rapidly changing creatinine levels
• Extremes in muscle mass, body size or altered diet 

patterns
• Online calculators
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MDRD Equation for eGFR

Stevens et al. J Am Soc Nephrol 2007; 18:2749-
2757
Poggio et al. Am J Kid Dis 2005;46:242-252
Verhave et al. Am J Kid Dis 2005;46:233-241



eGFR

Original MDRD Equation IDMS-Traceable

GFR (mL/min/1.73 m2) =       
186 x (Scr)-1.154 x (Age)-
0.203 x (0.742 if female) 
x (1.212 if African-
American) (conventional 
units)

GFR (mL/min/1.73 m2) =      
175 x (Scr)-1.154 x (Age)-
0.203 x (0.742 if female) 
x (1.212 if African 
American) (conventional 
units)
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http://nkdep.nih.gov/professionals/gfr_calculators/ind
ex.htm

http://nkdep.nih.gov/professionals/gfr_calculators/index.htm�
http://nkdep.nih.gov/professionals/gfr_calculators/index.htm�


Subject Creatinine MDRD IDMS

35 yo African American male 1.2 > 60 > 60
35 yo female 1.2 54 51
53 yo male 2.4 30 28
53 yo female 2.4 24 22
65 yo African American male 2.4 35 33
65 African American female 2.4 26 25
80 yo female 2.4 21 19
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“Normal” Serum Creatinine 0.6 – 1.2 
mg/dL
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• Urine Albumin-to-Creatinine Ratio (UACR)
• How much albumin is leaking into the urine

• Stable or lower UACR → therapy is working
• High levels associated with more rapid 

progression
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Assess Kidney Damage

UACR (mg/g)
Normal :   0 – 29
Albuminuria :  > 30



• Large amounts of albumin are not normally 
excreted into the urine

• Helps identify early kidney disease
• Use a “spot” urine
• Estimates 24 hr. urine albumin excretion
• Follow the trend
• Albuminuria = urine albumin
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UACR (mg/g)



IHS Division of Diabetes 17



IHS Division of Diabetes 18



IHS Division of Diabetes 19



Identify and Monitor CKD
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Patient Education Tools 

• Eating Right for Kidney Health
• How to Read a Food Label 
• Tips for People with CKD
• Sodium
• Protein
• Phosphorus
• Potassium
• Your Kidney Test Results
• Assessment, Management and Treatment 
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The FIRST STEPS to Eating Right



IHS Division of Diabetes 23



IHS Division of Diabetes 24



IHS Division of Diabetes 25

The NEXT STEPS…you may need to
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Look for Sodium on the Nutrition 
Facts
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Look at the Ingredient List
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• Intended for Registered Dietitians
• Provide guidance for nutrition in CKD

• Assessment (eGFR and UACR)
• Slow orogression
• Prevent, monitor and treat complications
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Assessment, Management, and 
Treatment
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Slow progression

• Control blood pressure
• Reduce albuminuria
• Manage diabetes



End Stage Renal Disease, 
2007 

NIH Publication No. 10-3895 
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• Control blood pressure
• Target < 130/80
• Limit sodium to < 1,500 mg per day

• Reduce albuminuria
• Decrease dietary protein, if excessive, to RDA

• 0.8 g/kg for non-DM
• 0.8-1.0 g/kg for DM

• Manage diabetes
• A1c < 7.0%
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Slow Progression



• Limit sodium to <1,500 mg/day
• Salt substitutes are not recommended due to 

potassium content
• Weight reduction may be beneficial
• May need multiple medications to control

• Monitor potassium levels with use of Angiotensin-
Converting Enzyme Inhibitor (ACEi) and Angiotensin
Receptor Blocker (ARBs) 

IHS Division of Diabetes 35

Control Blood Pressure



IHS Division of Diabetes 36

Sodium (mg/d)
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• Lower dietary protein may lower urine 
albumin

• Average protein intake: 1.3–1.4 g/kg
• RDA: 0.8 g/kg body weight
• Non-diabetes: 0.8 g/kg body weight
• For diabetes: 0.8-1.0 g/kg body weight
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Reduce Albuminuria
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Protein (g/day)



• Hypertension
• Diabetes
• Obesity 
• Smoking

• ? Hyperlipidemia
• ? High salt diet
• ? High protein diet
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Albuminuria: Risk Factors



• Spontaneous decrease in intake with CKD
• Taste aversion for “meat” is common as eGFR

declines
• May need to increase protein intake if not 

eating enough protein
• Find protein they will eat
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If (when) Excessive Protein
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• A1c < 7%
• Less stringent control with elderly, severe 

hypoglycemia or multiple comorbid conditions
• DCCT and UKPDS showed DM control may help 

prevent albuminuria
• Some DM meds are metabolized by the kidneys
• Spontaneous improvement in DM control may 

indicate progression of kidney disease
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Manage Diabetes



• Any kind of juice can treat hypoglycemia
• May need to use ½ cup low potassium juice or 

3-4 glucose tabs or 10 jelly beans

• Juice counts as fluid for hemodialysis
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Treat Hypoglycemia Appropriately
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Potassium in “Juice” (4 oz.)



Part 1
• Your Kidney Test Results
• Malnutrition
• Metabolic acidosis
• Hyperkalemia (potassium)
Part 2
• Bone disorders (phosphorus)
• Anemia
• Cardiovascular disease
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Prevent, Monitor, and Treat 
Complications 
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• Appetite decreases
• May see aversion to high-protein foods

• Particularly animal protein
• Need adequate calories and protein
• Monitor serum albumin

• Target serum albumin > 4.0 g/dL
• Affected by albuminuria, inflammation, infection, 

metabolic acidosis, uremia, edema 

IHS Division of Diabetes 52

Malnutrition (Serum Albumin)



• “Too much acid in the blood” – kidneys are 
not excreting hydrogen (acid) 

• Serum CO2 < 22 mEq/L may indicate 
metabolic acidosis (normal range: 21-28 
mEq/L)

• Dietary protein is a source of metabolic acid
• Lowering dietary protein may improve CO2
• Sodium bicarbonate may help correct CO2 

level, but adds to sodium load
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Metabolic Acidosis (Bicarbonate)



• May see at higher eGFR in diabetes, and with 
use of ACEi and ARBs

• Restrict potassium when serum K > 5 mEq/L
• Normal range: 3.5–5.0 mEq/L
• Read the Ingredient List for potassium 

additives such as potassium chloride
• KDOQI (2007) recommends 2400 mg/day 

• Not evidence based
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Hyperkalemia (Potassium)
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Potassium (mg/d)
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CKD and Bone Disorders
• Kidneys fail to maintain serum calcium and 

phosphorus levels
• Serum levels are maintained until eGFR is low

• Bones may decalcify 
• Extraskeletal tissue may calcify

• Including vascular system
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Prevent, Monitor and Treat 
Complications – Part 2
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Renal Bone Diseases



• Kidneys “activate” Vitamin D → 1,25 (OH)2D
• Needed for calcium absorption
• Increases phosphorus absorption

• Measured as 25(OH)D
• “Sufficiency” 30 ng/mL or higher

• May need supplement, if using:
• Monitor for hypercalcemia and 

hyperphosphatemia
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Bone Disease Basics



• Helps maintain serum calcium levels 
• Normal serum level: < 65 pg/dL (intact PTH)

• Levels vary by kidney function and type of bone 
disease

• PTH secretion is stimulated by:
• Hypocalcemia
• Low levels of 1,25(OH)2D (inverse relationship)
• Hyperphosphatemia
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Parathyroid and PTH



• PTH stimulates
• 1,25(OH)2D formation

• ↑ Ca absorption in the intestines
• ↑ P absorption in the intestines

• ↑reabsorption of Ca in the kidneys
• ↑ excretion of P by the kidneys

• Serum phosphorus within normal range
• Bone resorption of calcium and phosphorus
• Serum Ca within normal range
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PTH



• 8.5-10.2 mg/dL
• Normal ranges may vary

• 40% transported on albumin
• If hypoalbuminemia, use corrected calcium

Corrected calcium (mg/dL) =
serum calcium (mg/dL) + 0.8(4.0-serum 

albumin g/dL)
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Serum Calcium



• Normal range: 2.7-4.6 mg/dL
• Absorption increases with active Vitamin D
• Levels may be normal until CKD is advanced
• Specific restriction for dietary phosphorus has 

not been determined for CKD
• RDA = 700 mg/day
• May need phosphorus binder (with meals)
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Phosphorus



• Foods with protein have phosphorus
• Phytate (in plants) decreases absorption

• Also added to food as an additive
• Inorganic phosphorus is thought to be absorbed 

more efficiently than in whole foods
• Read the ingredient list for “phos” to find 

added phosphorus–and limit, if possible
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Phosphorus (Continued)
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Phosphorus (mg/d)
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Bone Disease–Maintain Serum Levels



• Target Hgb: Normal 12 – 17 g/dL (varies by 
gender)

• Due to inadequate synthesis of erythropoietin 
(and inflammation, uremia, lack of iron…)

• Effectiveness of treating in CKD is under debate
• Check iron status first, if treating with 

erythropoiesis stimulating agents (ESAs)
• Ferritin > 100 ( storage iron)
• TSAT > 20% (iron in circulation)

• May need oral or intravenous iron to replete
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Anemia



• Consider patients with CKD at high risk
• Leading cause of mortality in CKD
• Total cholesterol < 200 mg/dL
• LDL < 100
• HDL > 40
• Triglycerides < 150 
• Limit saturated and trans fats
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Cardiovascular Disease
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Dialysis Diets and Summary



Individualize Hemodialysis
(3 x/week)

Peritoneal Dialysis 
(daily)

•Need more protein
•At least 50% high biologic 
value 

> 1.2 g/kg 1.2 – 1.3 g/kg

Calories per kg < 60 years       
30-35 
> 60 years          
30 

< 60 years       30-35 
> 60 years          30 
•Calories in PD 
solutions

Sodium 2,000 mg 2,000–3,000 mg
Potassium 2,000–3,000 mg 3,000–4,000 mg
Phosphorus 800–1,000 mg 800–1,000 mg
Calcium < 2,000 mg 

(binders)
< 2,000 mg (binders)

Fluid Output + 1,000 
cc

As needed
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• Monitor eGFR and UACR
• The FIRST STEPS

• <1,500 mg sodium (control blood pressure)
• Reduce protein, if excessive (lower albuminuria)
• Control diabetes (may need low K juice)
• Choose heart healthy fats

• The NEXT STEPS
• Phosphorus – check ingredient list for “phos”
• Potassium – check ingredient list for potassium
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SUMMARY
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