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Diabetes is the most common cause of kidney 
failure, accounting for nearly 44 percent of  new 
cases.
African Americans, American Indians, and 
Hi i /L ti d l t l di b tHispanics/Latinos develop not only diabetes, 
but also CKD (chronic kidney disease), and 
kidney failure at higher rates than Caucasians. 

CAUSES OF KIDNEY 
FAILURE

43.8% DIABETIC POPULATION

26.8% BLOOD PRESSURE

Regulate the body’s fluid levels
Filter wastes and toxins from blood
Releases a hormone that regulates blood 
pressure
Activate vitamin D 
Releases a hormone that  directs 
production of red blood cells
Keeps blood minerals in balance



4/16/2012

3

Albumin/protein in the urine
High blood pressure
Ankle and leg swelling, leg cramps
Going to the bathroom more often at night
High levels of BUN and creatinine in blood
Less need for insulin or antidiabetic medications
Morning sickness, nausea and vomiting
Weakness, paleness and anemia
Itching

Diabetic kidney Diabetic kidney 
disease generally disease generally 

takes at least 10 years takes at least 10 years 
to developto develop. . 

Usually 15 to 20 years Usually 15 to 20 years 
will pass before will pass before 
kidney failure kidney failure 

actually occurs. actually occurs. 

Diabetes > 25 years Diabetes > 25 years 
without any signs ofwithout any signs ofwithout any signs of without any signs of 
kidney failure, the kidney failure, the 

risk of ever risk of ever 
developing it developing it ↓↓..

1. Using blood pressure medications 
if needed.
2. Intensive management of blood g
glucose:   In the Diabetes Control and 
Complications Trial (NIDDK):  decrease of 
progression of diabetic kidney disease.

3. Diet Modifications. 
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4. Avoid too many pain medications
5. Drink plenty of water 
6. Prevention urinary tract infections

Correlated with Prevention Kidney Disease:Correlated with Prevention Kidney Disease:
7. Healthy body weight
8. Exercise (30 min/day: improve diabetic 
control, BP control, and heart function,body
weight).
9. Normal blood lipid levels 

A normal blood pressure: ~ 120 mm Hg 
(systolic)/80 mm Hg (diastolic)

A high blood pressure: > 140 mm Hg 
( t li )/ > 90 H (di t li )(systolic)/ > 90 mm Hg (diastolic). 

Pre-hypertension: 120-130 mm Hg 
(systolic)/80-89 mm Hg (diastolic). 

HgA1C most accurate 
method to assess 
chronic glycemic 
control
U l G l 6 %Usual Goal: 6-7%

Renal insufficiency(stages 1-4) 
Goal: 6-7% 
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Women: IBW=100 lbs. for the first 60 in 
(152.4 cm) and 5 additional lbs. (2.27 kg) 
for every in (2.54 cm) after 60 in (152.4 
cm) 

Men: IBW 106 lbs for the first 60 inMen: IBW=106 lbs. for the first 60 in 
(152.4 cm) and 6 additional lbs. (2.72 kg) 
for every in (2.54 cm) after 60 in (152.4 
cm)

Source: Ireton-Jones, C. Adjusted Body Weight: Why Adjust Body Weight 
in Energy-Expenditure Calculations?  Nutr Clin Pract 2005; 20 (4):474-
479.

REE (males) = 10 x weight (kg) + 6.25 x height (cm) -
5 x age (y) + 5

REE (females) = 10 x weight (kg) + 6.25 x height (cm) 
( )- 5 x age (y) – 161

Sources: Dobratz J, Sibley S, Beckman T, Valentine B, Kellogg T, Ikramadden S, Earthman 
C. Predicting Energy Expenditure in Extremely Obese Women. JPEN J Parenter Enteral 
Nutr 2007;31(3):217-227.  

1. If using REE, subtract the total estimated calorie needs 
by 500 kcal a day for slow and gradual one pound 
weight loss per week.

2. IBW x 25-30 kcal/kg
3. Desired weight x 10 x activity factor (1.2-1.75) g y ( 75)
4. Activity factors: 1.25 sedentary, 1.50 moderate, 1.75 

active. 
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10-15% of the diet 
from protein

1500-2,000 mg 
sodium

Adequate fluid 
intake

Healthy fats
↓ calories for 
correct body 

weight 

Protein: 0.8-1.0 g/kg/day
Fluid intake: 30 ml/kg/day (70 kg x 
30ml=2100 ml)3 )
Blood glucose control (carbohydrate/fiber, 
up to 40 g/day)
Sodium 1,500-2,000 mg/day
Weight control and healthy fats

Omega 3 Fatty
Acids
(EAT MOSTLY)

Omega 6 Fatty
Acids
(EAT
MODERATE)

Omega 9 Fatty
Acids
(EAT
MODERATE)

Flax seeds, chia 
d h d

Sesame seeds, 
ki d

Almonds, peanuts, 
hseeds, hemp seeds,

walnuts
pumpkin seeds cashews, pecans, 

pistachios, avocado

Flax, and fish oils Corn, soy, mixed 
vegetable oils and 
soft margarine

Olive, canola, 
safflower, peanut 
oils



4/16/2012

7

High Fiber Foods Amount Grams of Fiber
All bran cereals ½ c 8-14
Lentils ½ c 7.8
Beans, pinto ½ c 7.7
Beans, black ½ c 7.5
Pear, fresh 1 medium 5.1
Raspberries ½ c 4

Moderate Fiber Foods
Fi di 8Figs, medium 2 3.8
Nuts, almonds 1 oz. 3.5
Apple with skin 1 medium 3.3
Apricots, dried 10 halves 2.6
Cranberries ½ c 2.6
Broccoli ½ c 2.5

Lower Fiber Foods
Rice, white ½ c 1-2
Bread, white 1 slice 1
Pancake 4 inch 1
Lettuce, leaf ¾ c 1
Cheese 1 oz. 0

Food Amount Sodium, mg 

Broccoli 1 c cooked 20
Brussels sprouts 1 c cooked 23Brussels sprouts 1 c cooked 23
Carrot 1 raw 49

Peanut butter 2 tsp. 50
Celery 1 cup raw 96
Cheddar cheese 1 oz. 176
Cottage cheese ½ c 470
Tomato juice 1 c 654
Tomato Soup 1 c 939

70 kg (.8-1 g protein/kg) = 56-70 g protein

30 kcal/kg (2100kcal)

68 g protein, ~13% calories from protein
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Breakfast Calories Fat 
grams

Protein 
grams

Carbohydrate 
grams

Wheat Toast, 2 sl. 160 2 6 30

Apple slices (one 120 0 0 30pp (
large).

3

Peanut Butter, 2
TB.

90 10 8 2

Sugar-free Jam, 2
TB.

50 0 0 12

Lunch Calories Fat
grams

Protein
grams

Carbohydrate
grams

Corn Tortilla, 2 med. 236 4 5 45

Chicken 2 oz., or
Black Beans ½ c

60-125 0 14 17
Black Beans, ½ c.
Salsa, 2 TB. 10 0 0 0-5
Spinach Greens, 2 c. 7 0 0 0-5
Olive/Salad
Dressing, 3 TB.

234 26 0 0-5

Dinner Calories Fat
grams

Protein
grams

Carbohydrate
grams

Baked Tilapia, 2 oz. 80 2 14 0

Brown Rice, 2/3 c. 154 1 6 31
Steamed Broccoli-
Carrots, 1 ½ cups.

40 0 4 10

Olive oil, 2 TB. 216 24 0 0
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Snacks Calories Fat
grams

Protein
grams

Carbohdyrate
grams

Fresh Pear, lg. 120 0 0 30
Fresh Apple, lg. 120 0 0 30
Low carb. yogurt, 6 oz. 60 1.5 6 5
Wh l i l 220 32Whole-grain cereal
2/3 c.

220 5 5 32
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Blood glucose levels can fluctuate widely due to 
the effects of both ESRD and different types of 
dialysis.
A1C goal for renal insufficiency stage 1-4: 6-7% 
A1C l f l i ffi i t 6 8%A1C goal for renal insufficiency stage 5: 6-8%
Hemoglobin A1C can be falsely high in ESRD, but 
it is still a reasonable measure

1. elevated concentrations urea
2. iron deficiency
3. EPO (erythropoietin)
4. hemodialysis 
5. peritoneal dialysis

Other reasons for inaccuracy not r/t kidney 
function: 

6. recent transfusion
7. metabolic acidosis

More accurate:  
1) Beronate-agarose affinity chromatography 
2) Thiobarbituric acid method
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Diabetic drugs excreted by the kidney, so patients 
in ESRD are at greater risk of hypoglycemia

Insulin is the cornerstone of treatment, since most 
l di b t d t i di t doral diabetes drugs are contraindicated.

If oral antidiabetic drugs are indicated: glipizide, 
sitagliptin, and saxagliptin are the ones that are 
considered more acceptable. 

Insulin doses are lowered in those with low 
glomerular filtration rates. 

Guideline: 
GFR b d L/ i h l i li1. GFR between 10 and 50 mL/min, the total insulin 

dose should be reduced by 25%; 
2. GFR below 10 mL/min, insulin dose should be 
decreased by 50% 

The National Kidney Foundation (NKF) has 
divided chronic kidney disease into five stages to 
create a guideline to identify and treat each level of 
kidney disease. 
The first four stages focus on ways to preserveThe first four stages focus on ways to preserve 
kidney function for as long as possible, while the 
final stage—kidney failure—reviews treatment 
choices. 
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Stage 1 with normal or high GFR (GFR > 90 
ml/min)- usually no symptoms, but > normal 
levels of creatinine or urea in the blood and/or 
blood or protein in the urine

Stage 2 Mild CKD (GFR = 60 89 ml/min) likeStage 2 Mild CKD (GFR = 60-89 ml/min) like 
above – no symptoms, but, >creatinine or urea 
and/or blood or protein in urine

Stage 3 Moderate CKD (GFR = 30-59 ml/min)-
complications include elevated blood pressure, 
anemia, early bone disease, fluid retention etc.

Stage 4 Severe CKD (GFR = 15-29 ml/min), 
fatigue, sleep problems, fluid retention, dark 
colored urine, nausea, and/or loss of appetite. 
Preparing for dialysis, but not there yet.

Stage 5 End Stage CKD (GFR <15 ml/min), all 
symptoms above and more, and dialysis is needed.
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Acute Kidney Injury Diet 

Chronic Kidney Disease Diet

Nephrotic Syndrome Diet
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A drop in blood flow to the kidneys. Heavy 
blood loss, an injury, or a bad infection reduces 
blood flow to the kidneys.

Damage from medicines, poisons, or g , p ,
infections.

Blockage that stops urine from flowing out 
of the kidneys. Kidney stones, a tumor, an 
injury, or an enlarged prostate gland.

Protein g/kg: 0.6-0.8 (≥50% HBV)
Energy kcal/kg: 35-50 kcal, based on 
stress and nutrition status (prevent 
wt.loss)

/d /d b dNa+ g/day: 1-2 g/day, based on BP, 
edema, replacement need of losses 
K+ g/day: Maintain serum K < 5. Replace 
losses in diuretic phase - so usually no 
restriction (>4 g)

Phosphorus
mg/day

WNL

Calcium
g/day

WNL

Fluid Output

ACUTE KIDNEY 

Minerals/Fluid Fluid Restriction often

Fluid Output
Plus
500cc

Vit./Mineral renal
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Defined as GFR ≤ 60 ml/min. for ≥ 3 months.

Factors that affect kidney function in addition to  
blood glucose control diet medication damageblood glucose control, diet, medication damage 
etc., also include age, and possibly heart disease. 

For those with CKD heart disease-major cause of 
death.

Protein g/kg: 0.6-0.75 
g/kg ≥ 50% HBV
Energy kcal/kg: 25-35
Na+ g/day: Varies 
from 1-2 g+/day

Chronic Kidney 
Disease

Avoid licorice for blood pressure control 
(mostly black, but if the red contains licorice 
root extract, avoid that too)

from 1 2 g+/day
K+ g/day: Usually 
unrestricted unless 
serum level is high

Phosphorous
mg/day

800-1,000

Calcium g/day DRI +

Fluid Usually 
unlimitedunlimited

Vit./Minerals Renal

Minerals and fluid
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Nephro-vite and Renaplex Contain: Vit.C 60-
100mg, B6 2 mg, folate 1.-5 mg, B12 3 ug, vit. E 15, 
zinc 15 mg

H t l d Z l th t b li ll tiHectoral and Zemplar the metabolically active 
forms of vitamin D- for prevention and treatment 
of secondary hyperparathyroidism associated with 
chronic kidney disease(CKD)

Epogen for pre-dialysis
Arenesp for dialysis
Work by stimulate RBC 
– bone marrow
If Hbg ≥ 11 can’t have 
unless paying out ofunless paying out of 
pocket

Kidneys: erythropoietin, 
a protein that stimulates 
the production of red 
blood cells 

Alu-Cap: aluminum hydroxide
Renvela: sevelamer carbonate (omit if SBO p.)
Tums: Calcium carbonate
Fosrenal: lanthanum carbonate
Phoslo: Calcium acetate
Citrical: Calcium citrate
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Nephrotic syndrome is a group of symptoms 
that include protein in the urine, low blood protein 
levels, high cholesterol levels, high triglyceride 
levels, and fluid retention.
Many possible causes: cancer geneticMany possible causes: cancer, genetic 
disorders like polycystic kidney disease, auto-
immune disorders like systemic lupus, poorly 
controlled diabetes, infections, some medications. 

Protein 
g/kg

0.8-1.0

Energy 
Kcal/kg

25-35 
<30% fat 
and Healthy 

High potassium: apricots

y
Fats

Na+ g/day 1-2 g

K+ g/day Usually no 
restriction

Phos. 
Mg./day

WNL

Lower fat

Calcium WNL

Fluid Maintain 
balance

Vit./Minerals Renal
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60-70% carbohydrate w/recommendation of up to 
40 g fiber/day 
Maintain normal BMI
Protein between .6 to .8 g/kg (AKI, CKD) 
Protein between .8-1 g/kg (Nephrotic Syndrome)
<30% fat (<10% saturated fat)

Most common type of dialysis
Blood goes through filter that removes wastes and 
extra fluids. 
Patient needs fistula for blood access to the 
filt ti di l i itfiltration dialysis unit 
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Protein g/kg ≥1.2
≥50% HBV

Energy
kcal/kg

30-35 if>60
years
35 if<6035 if<60 
years

Na+ g/day <2 g

K+ g/day 2-3 g adjust 
to serum 
levels

Adjust per patient’s labs

Phosphorus
mg/day

800-
1,000

Calcium 
g/day

<2 
w/binder

Fluid Output +Fluid Output + 
1,000 cc

Vit./Min. Rec. 
Brands

Monitor  mineral 
serum levels

Uses a membrane 
inside the peritoneal 
cavity as a filter to clear 
wastes and extra fluid.
3 Phases: Fill, Dwell, 3 , ,
Drain
CAPD: continuous 
ambulatory dialysis
CCPD: continuous 
cycling peritoneal 
dialysis
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Dialysate solution 
stays in peritoneal 
cavity for 4-6 hours, 
drained, then refilled 
with fresh solutionwith fresh solution. 
Usually exchange 
solutions 4 x day. 
Most commonly used.

A pump machine fills 
and drains the 
dialysate from 
peritoneal cavity. 
Process takes 10 12Process takes 10-12 
hours. 

RISKS:
INFECTION around 
the catheter site or of 
the lining of the 
abdominal wall
NOT

BENEFITS
Fewer dietary or fluid 
restrictions, absence of 
sticks, independence to 
normalize daily 
routines, decreased NOT 

RECOMMENDED:
In people with scarring 
or leaks of lining of wall 
in the abdominal wall, 
or if there is active 
inflammatory bowel 
disease.

,
dependence on blood 
pressure meds
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Protein g/kg ≥1.2-1.5
≥50% HBV

Energy kcal/kg 30 if>60 years
30-35 if<60
years

Na+ g/day 2

K+ g/day 3-4

Consider decreased appetite in 
many renal patients

Phos. mg/d 800-1000 mg

Calcium g/d <2.0 g 
w/binder

Fluid Maintain 
Balance

Vit /Mi S HDVit./Min. Same as HD 
w/ add B1 
due to loss

1.5%: 15 X 3.4 
kcal X L X .60 
CAPD or .40 

CCPD

2.5%: 25 X 3.4

To determine calories 
and carbohydrate 
grams

2.5%: 25 X 3.4 
kcal X L X .60 
CAPD or .40 

CCPD

4.25%: 42.5 X 
3.4 kcal X L X 
.60 CAPD or 

.40 CCPD
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If excess fluid, need higher concentrations
Can increase blood glucose
Sometimes higher dextrose can decrease appetite

CAPD Example of a 4 25% solution: 42 5 x 3 4 kcalCAPD Example of a 4.25% solution: 42.5 x 3.4 kcal 
x 4 x .60 (CAPD) = 347 kcal (102 g carbohydrate)

CCPD Example of a 4.25% solution: 42.5 x 3.4 kcal
x 4 x .40 (CCPD) = 231 kcal (68 g carbohdyrate)

~60-40% diet carbohdyrate
<30% fat (<10% saturated fat)
Fiber individual

Monitoring glucose also important in non-
diabetics

up to 19% can develop diabetes 

Survival after 3 years of peritoneal dialysis is 
inversely correlated with poor glycemic 
control
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Less restrictions than the ESRD diets
Better appetite after transplant-often unwanted 
weight. 
In addition, certain anti-rejection medications 

i d tit i ht imay cause increased appetite, weight gain, 
elevated blood glucose levels, decrease muscle 
mass and some minerals, and increase fluid 
retention. 

Prednisone (steroid) 
Imuran (azathioprine)
Prograf (tacrolimus)
CellCept (mycophenolate) 
Gengraf (cyclosporine) 

Side effects can include: fluid retention, 
protein loss, calcium and magnesium loss, 
elevated blood glucose and weight gain

Low fat or non-fat diary products.
Lean cuts of meat, poultry no skin, and fish cooked 
without adding fat. 
Increase fiber, carbohydrate, and decreased 

d f d t h l d t t l l iprocessed foods to help reduce total calories, 
sodium, and prevent diabetes.
Grapefruit & pomegranate cause cyclosporine 
blood levels to increase, so consuming grapefruit 
is also not recommended. 
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Avoid: 
◦ Raw or undercooked meat, poultry, eggs, fish, and 

shellfish
◦ Unpasteurized milk and chilled fruit juices
◦ Raw sprouts (like alfalfa)

S f h d i h ilk◦ Soft cheeses made with raw milk
◦ Hot dogs and luncheon meats that have not been 

reheated to steaming hot
◦ Refrigerated pates and meat spreads
◦ Refrigerated smoked fish and pre-cooked seafood, such 

as shrimp and crab
Remember to wash hands
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