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Physiology and function of the 
kidney

� Function: to maintain homeostatic 
balance with respect fluids, 
electrolytes, and organic solutes

� Three primary functions: excretory, 
endocrine, and metabolic

Renal disease

� Nephrotic syndrome
� Acute renal failure
� Progressive nature of renal disease 

(chronic renal disease)
� End stage renal disease
� Renal stones
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Nephrotic syndrome (NS)

� Comprises a heterogeneous group of 
disease

� Common manifestation of which derive 
from a loss of the glomerular barrier to 
protein

� Large protein losses � edema, 
hypercholesterolemia, 
hypercoagulability, and abnormal bone 
metabolism

Nephrotic syndrome

� 95% of the cases stem from 3 
systemic disease (DM, SLE, and 
amyloidosis) and 4 disease (minimum 
change disease, membranous 
nephropathy, focal glomerulosclerosis, 
and membranoproliferative 
glomerulonephritis)

� Deteriorate� is not consistent feature

Medical nutrition therapy (NS)

� Objectives: 
� manage the symptoms associated with the 

syndrome (edema, hypoalbuminemia, and 
hyperlipidemia)

� Decrease the risk of progression to renal failure
� Maintain nutritional stores

� Provide sufficient protein and energy to 
maintain a positive nitrogen balance and to 
produce an increase in plasma albumin 
concentration and disappearance of edema

Medical nutrition therapy (NS)

� Energy  
� Adults: 35 kcal/kg/day

� Children: 100-150 kcal/kg/day

� Protein 
� Reduction of protein intake to as low as 

0.8 mg/kg/day � decrease proteinuria 
without adversly affecting serum albumin

� 50% to 60% of protein should be from 
high biologic value (HBV) 
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� Sodium
� Limit sodium intake � 3 g of sodium daily

� Lipids
� Hypercholesterolemia

� Pediatric patient � premature 
atherosclerosis

Medical nutrition therapy (NS)
Lipid management (NS)

Acute renal failure (ARF)

� Characterized by a sudden reduction 
in glomerular filtration rate (GFR), or 
the amount of filtrate per unit in the 
nephrons, and  an alteration in the 
ability of the kidney  to excrete the 
daily production of metabolic waste

Etiology 

� Toxic drug exposure

� Allergic reaction to drugs

� Progressive glomerulonephritis

� Ischemic acute tubular necrosis 

Nutrition management:
Parenteral administration of glucose, lipids, 
and ess/noness amino acids
High CHO and fat to spare protein
High calorie and protein diet
Sodium restriction
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Medical nutrition therapy 
(ARF)

Energy: 
� Intravenous preparation� reduced 

protein catabolism because vomiting, 
diarrhea, or gastric stasis

� 30 to 40 kcal/BW (dry weight)
� Carbohydrate alone (e.g., 100 g over a 

24-hour period)

� Protein:
� 0.5 to 0.8 g/kg for nondialysis patient

� 1 to 2 g/kg for dialyzed patients

� As the patient’s overall medical status 
stabilizes and improves� stable period 
0.8 to 1 g/kg of body weight

Medical nutrition therapy 
(ARF)

Medical nutrition therapy 
(ARF)

Nutrient Amount 

Protein 0.8-1 g/kg IBW increasing as GFR returns to normal; 60% 
should be HBV protein

Energy 30-40 kcal/kg of body weight

Potassium 30-50 mEq/day in oliguric phase (depending on urinary 
output, dialysis, and serum K+ level); replace losses in 
diuretic phase

Sodium 20-40 mEq/day in oliguric phase (depending on urinary 
output, edema, dialysis, and serum Na+ level); replace 
losses in diuretic phase

Fluid Replace output from the previous day (vomitus, diarrhea, 
urine) plus 500 mL

Phosphorus Limit as needed

Progressive nature of renal 
disease (CKD)

� Kidney lesions� Slow steady decline 
in renal function

� One half to two thirds of kidney 
function has been lost, regardless of 
the underlying disease� progressive 
further of kidney function 
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Medical nutrition therapy
� The role of dietary protein� championed 

as a factor that increases glomerular 
pressure

� NKDOQI:
� GFR < 25 mL/min and who have not begun 

dialysis� energy: 35 kcal/kg/day & protein: 
0.6 g/kg/day 

� If patients cannot maintain an adequate 
intake should be increased to 0.75 g/kg/day

� 50% HBV

End Stage Renal Disease

� Kidney’s inability to excrete waste 
products, maintain fluid and electrolyte 
balance, produce hormones

� Lead to symptom uremia
� Medical management: dialysis 

(hemodialysis and peritoneal dialysis), 
kidney transplantation

Nutrition requirement for adults with renal 
disease based on type of therapy

Therapy Energy Protein Fluid Sodium Potassium Phosphorus 

Impaired renal 
function

30-35 kcal/kg IBW 0.6-1.0 g/kg 
IBW

Ad libitum Variable, 2-3 
g/day

Variable, usually 
ad libitum or 
increased to 
cover losses 
with diuretics

0.8-1.2 g/day or 8-
12 mg/kg IBW

Hemodialysis 35 kcal/kg IBW 1.2 g/kg 
IBW

750-1000 
mL/day+urine output

2-3 g/day 2-3 g/day or 40 
mg/kg IBW

0.8-1.2 g/day pr < 
17 mg/kg IBW

Peritoneal dialysis 30-35 kcal/kg IBW 1.2-1.5 g/kg 
BW

Ad libitum (minimum 
of 2000 
mL/day+urine 
output)

2-4 g/day 3-4 g/day 0.8-1.2 g/day

Transplant (4-6 
weeks after 
transplant)

30-35 kcal/kg IBW 1.3-2 g/kg 
IBW

Ad libitum Variable Variable, may 
require 
restriction with 
cyclosporine-
induced 
hyperkalemia

1.2 g/day Calcium 
1.2 g/day

6 weeks or longer 
after transplant

To achieve/maintain 
IBW:
�Limit simple CHO
�Fat<35% of calories
�Cholesterol < 400 mg
�PUFA/SFA ratio > 1

1 g/kg BW Ad libitum Variable Variable Calcium 1.2 g/day

Renal Stone (Nephrolithiasis)

� The presence of renal (kidney) stones
� Increased almost 20 years (1976-

1994)� 3.8% to 5.2%
� Frequent occurrences ages 30-50
� Males (3 times)
� White > Black and Mexican-American

� Risk double in those with family history 
of renal stones
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Medical Nutrition Therapy

� After corrective treatment for medical 
disorders, should receive counseling 
for diet and fluid modification to reduce 
urinary risk factors for stone  formation

Fluid and urine volume

� Objective is to maintain urinary solutes 
in the undersaturated zone to inhibit 
nucleation by both an increase in urine 
volume and a reduction of solute load

� High urine flow � wash out any 
formed crystals

� Urine volume 2 to 2.5 L/day � prevent  
stone reccurence

� Hydration during sleep hours is 
important to break the cycle of a 
‘most concentrated’ morning urine

� Avoid grapefruit juice� need futher 
studies

� Soft drinks and colas� avoided�
acidifying effect

� Carbonated beverages with caffein�
excess calciuria 

� Tea � oxalate � increased stone 
formation, but not with milk (2 
cups/day)� herbal tea, lower oxalate

Urinary risk factors for stone 
development

Increased risk Decreased risk

Low urine volume

Oxalate

Uric acid

Acid pH

Stasis

Calcium 

High urine volume and 
flow

Citrate

Glycoproteins

Magnesium
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Stones 

� Calcium stones
� Calcium 
� Oxalate 

stones
� Animal 

protein

� Uric acid 
stones

Calcium stone

� Hypercalciuria: mean value of calcium 
in excess of 300 mg/day in man and 
250 mg/day in women or 4 mg/kg/day 
for either (random urine collection)

� > 800 mg � animal protein
� Low calcium diets � prolonged�

damage bone� fracture, osteoporosis
� Recomm: moderate calcium restriction 

800 mg/day 

Supplementation 

� Calcium supplement� should be 
taken with meals 

� Prevent calciuria, bind dietary oxalate, 
and reduce its absorption

� Calcium intake 1200 mg, restrict 
animal protein and salt intake � better 
than calcium restriction

Recommended 

� DRI: 1000 mg/day � men, women age 
50 years, and younger

� 1200 mg/day � older than 50 years
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Dietary factors associated with 
risk of calcium stones

Increase risk:

� Animal protein

� Oxalate

� Sodium

� Vitamin C

Decreased risk:

� Calcium

� Potassium

� Magnesium

� Fluid intake

� Fiber/phytate

� Vitamin B6

Oxalate 

� Hyperoxaluria: >40 mg of oxalate in 
urine/day� calcium stone formation

� Normal: 15-40 mg of oxalate in urine(O:C=1:5)
� High in vegetarian
� Oxalate cannot metabolized in the body, but 

synthesis endogenous
� Not avoided because its content alone but 

bioavailability
� Calcium intake low � oxalate abs rise
� PROBIOTIC � health promoting benefits 

Foods that raise urinary 
oxalate excretion 

� Rhubarb

� Spinach

� Strawberries

� Chocolate

� Wheat bran and whole grain wheat products

� Nuts (almonds,peanut, or pecans)

� Beets

� Tea (green, black, iced, or instant)

Animal protein

� High animal protein intake� rising 
kidney stones incidence

� 50-60 g/day
� A half from other protein than meat 

sources
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Uric acid stone

� End product of purine metabolism
� Solubility depends on urine volume, amount 

excreted, and urine pH (<5.5)
� DM, obesity, hypertension� uric acid stones
� Reduces: animal protein (meat, fish, and poultry)�

rich in purine and acid ash
� Avoid high purine: organ meats, herring, sardines, 

goose
� Acid ash: meat, fish, poultry, eggs, breads, cereals, 

and cheese

Diet component Intake recommendation 24-hour urine

Protein Normal intake: avoid excess Monitor urinary urea

Calcium Normal intake:
1000 mg; age ≤ 50 years
1200 mg; > 50 years

Urinary calcium < 150 mg/L (<3,75 
mmol/L)

Oxalate Avoid moderate- to high- oxalate 
foods initially; further restrict if 
necessary

Urinary oxalate < 20 mg/L (<220 
µmol/L)

Fluid 2,5 L or more; asses type of fluids 
consumed; provide guidelines

Urine volume>2 L/day

Purines Avoid excessive protein intake, avoid 
specific high-purine foods

Uric acid < 2 mmol/L (<336 mg/L)

Vitamin C ≤ 500 mg/day Monitor urinary oxalate

Vitamin D; cod liver oil Supplements not recommended

Vitamin B6 40 mg or more/day reduces risk
No recommendation made

Sodium <100 mmol/day Monitor urinary sodium

Recommendations for diet and 24-
hour urine monitoring for renal stones


