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Objectives
As a result of completing this training, you should be able to:

Identify nutrition-related factors associated with changes in Chronic Kidney Disease risk.

Describe the focal points of Medical Nutrition Therapy for Chronic Kidney Disease (CKD) and End Stage 
Renal Disease (ESRD). 

Educate patients with various nutrition-related tools for the management of kidney disease and 
complications.

Topics we will review today:

Kidney Health

Chronic Kidney Disease

End Stage Renal Disease
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Kidney Health

3



Eating Well for Kidney Health

Water instead of 
sugar-sweetened 

beverages

Plant-Based Diet 
low in red and 

processed meats

Lower Sodium 
Intake

No Smoking Healthy Weight 
Status and 

Physical Activity

Diabetes and 
Hypertension 

Control

• Dietary risk factors

• Lifestyle risk factors

• Dietary protective factors

• Lifestyle protective factors
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Plant-based Diet
What is it?

 Patterns

 Benefits

 Foods and nutrients

 How to get started
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Chronic Kidney Disease
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Chronic Kidney Disease
Focal Points

Calories Protein Sodium Potassium Phosphorus Supplements

New KDOQI (2020) guidelines on dietary patterns and food groups:

• “In adults with CKD 1-5 not on dialysis or post transplantation, with or without dyslipidemia, we suggest that prescribing a 
Mediterranean Diet may improve lipid profiles (2C).”

• “In adults with CKD 1-4, we suggest that prescribing increased fruit and vegetable intake may decrease body weight, blood 
pressure, and net acid production (NEAP) (2C).”

• “In adults with CKD 1-4, we suggest reducing net acid production (NEAP) through increased dietary intake of fruits and 
vegetables (2C) in order to reduce the rate of decline of residual kidney function.”
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Chronic Kidney Disease 
Calories

Considerations:

●Guideline: 25-35 kcal/kg for CKD 1-5D (KDOQI 2020)
◦ Affected by: age, sex, level of physical activity, body composition, 

weight status goals, CKD stage, and concurrent illness or presence of 
inflammation.

●Current weight status – miscalculations with under/overweight                   

●Nutritional Assessment 
◦ Dietary intake: Appetite, Quality of calories, Satiety, Taste alterations.

◦ Body composition, body weight changes, anthropometric 
measurements, nutrition-focused physical findings, biochemical data.

◦ Other factors to assess for CKD 3-5D or post transplantation: medication 
use, knowledge, beliefs, attitudes, behavior, access to food, depression, 
cognitive function (O).

Actual/adjusted/standard/ideal weight ? 



Use your clinical judgment

●Obesity management in CKD  Individualized

●Methods of dietary intake assessment: 
◦ 3-day food record is preferred for CKD 3-5D (2C)

◦ Alternatives: 24-hour food recalls, food frequency 
questionnaires, nPCR for CKD 3-5 (O) or CKD 5D (2D).
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Chronic Kidney Disease
Protein

Considerations:

Guideline for adults with CKD 3-5 who are 
metabolically stable (KDOQI 2020):
◦ 0.55-0.6 g/kg OR

◦ 0.28-0.43 g/kg + keto acid analogs

◦ with diabetes: 0.6-0.8 g/kg  for better glycemic control

Sources/Type: Animal vs Plant
◦ “In adults with CKD 1-5D (1B) and post-transplant 

(OPINION), there is insufficient evidence to make 
conclusions about the effects of protein type (plant vs 
animal) on nutritional status, calcium or phosphorus 
levels, or the blood lipid profile.”

 Keto acid analogs: Nitrogen-free precursors 
of amino acids.
Determinants:

 Cost

 Availability

 Patient preference

 Clinician judgment

Protein restriction  Caloric restriction

Protein-energy wasting   Supplementation
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Protein – Patient Education
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Chronic Kidney Disease
Sodium

Considerations:

Average intake for Americans: 3393 mg/d

Guideline: <2300 mg/d (KDOQI 2020)

Examples of significance in CKD: volume control, BP management, effectiveness of RAAS 

blockers, thirst management, proteinuria and albuminuria decreases

Sources

Teaching tools

11



Chronic Kidney Disease 
Sodium



Sodium – Patient Education
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Sodium – Patient Education (continued)
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Chronic Kidney Disease — Potassium
Considerations:

● When is modification appropriate? 
◦ In the presence of hypo/hyperkalemia  Identify 

contributing factors

● Guideline: Individualize  (KDOQI 2020)
◦ Previously: 2000-3000 mg/d or 2000-4000 mg/d

●Sources: Animals, Plants, Additives, Salt substitutes 

●Bioavailability – seems to be lower in plant-based diets

●Food preparation can alter potassium content:
◦ Rinse, peel, cut in small pieces, boil for 10’, drain, boil 

for 10’, drain, cook.

●Binders

Effects of Hypokalemia:

•Muscle weakness, twitching, cramps, paralysis

•Cardiac arrhythmias

•Lower insulin production, Glucose intolerance

Effects of Hyperkalemia:

•Cardiac arrhythmia or cardiac arrest

•Muscle weakness
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Potassium – Patient Education 
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Potassium – Patient Education (continued)
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Potassium – Patient Education (continued) 

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Potassium – Patient Education (continued)  

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Potassium – Patient Education (continued)   

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Potassium – Patient Education (continued)    

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Chronic Kidney Disease — Phosphorus
Considerations:
●When is adjustment appropriate?
◦ Elevated serum phosphate levels, PTH above target 

range (KDOQI 2003)

●Guideline: Adjust dietary intake  (KDOQI 2020)
◦ Previously: 800-1000 mg/d (KDOQI 2003)

●Sources : Animals, Plants, Additives
◦ Protein restriction Phosphorus reduction

●Bioavailability: Additives>Animals>Plants
◦ Look for “PHOS” in ingredients list

●Binders

Dysregulation of phosphate metabolism:
●Cardiovascular Disease

●Mineral & Bone Disorder
◦ Abnormal metabolism of calcium, phosphorus, 

PTH, vitamin D. 
◦ Impaired bone growth, fractures.
◦ Vascular and soft tissue calcification.

22



Phosphorus – Patient Education
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Phosphorus – Patient Education (continued)

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Phosphorus – Patient Education (continued) 

2022, Renal 
Practice Group; 
Reprinted with 
permission.
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Chronic Kidney Disease 
Vitamins – Minerals – Supplements
Guidelines (KDOQI 2020):

• CKD 3-5D or post transplantation (PT): encourage diet that meets the RDA for all vitamins and minerals (O).

• CKD 3-5D or PT: assess dietary vitamin intake periodically, consider multivitamin for inadequate intake (O).

• CKD 3-5D or PT with hyperhomocysteinemia: no routine supplementation of folate.

• CKD 1-5D (2B) or PT (O) with folate/vitamin B12 deficiency/insufficiency: prescribe folate, vitamin B12, and/or B complex supplement.

• CKD 1-5D or PT and at risk of vitamin C deficiency: supplement to meet RDA (90 mg/d for men and 75 mg/d for women (O).  *(+35 mg/d for smokers)

• CKD 3-4 w/o active vitamin D analogs: prescribe 800-1,000 mg/d total elemental calcium intake (from diet, supplements, binders) (2B).

• CKD 1-5D (2C) or PT (O) with 25-hydroxyvitamin D (25(OH)D) deficiency/insufficiency:  prescribe cholecalciferol or ergocalciferol.

• CKD 1-5 with nephrotic-range proteinuria: consider supplementation of cholecalciferol, ergocalciferol, or other 25(OH)D precursors (O).

• CKD 1-5D or PT with anticoagulants- inhibitors of vitamin K: avoid vitamin K supplements (O).

• CKD 1-5D: do not routinely supplement selenium or zinc (2C).

• CKD 3-5D: reduce net acid production (NEAP) through increased bicarbonate or a citric acid/sodium citrate solution supplementation (1C).

• CKD 3-5: prescribe ~2 g/d LC n-3 PUFA to lower serum triglyceride levels (2C).
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Food Groups

Fruits Vegetables Grains Dairy Protein Fats & Condiments

Sodium Small amount If canned  NO SALT
ADDED
Pickling brine often has salt

Content varies, bread in top 
10 sources

Content varies, cheese 
in top 10 sources

Content varies –
higher in processed 
animal sources

Use garlic powder instead of garlic 
salt, sauces are high

Potassium Varies
Canned<Frozen<Fresh
Whole 
fruit<Juice<Dried fruit

Content varies
Canned<Frozen<Fresh
Whole vegetable<Juice
Food prep affects content

Higher in whole grains Varies Varies Cream of tartar and many sauces 
are high

Phosphorus Small amount Content varies
Legumes highest

Higher in whole grains, bran, 
enriched grains, more 
bioavailable in leavened vs 
unleavened bread

Usually high Content varies –
higher in processed 
animal sources

Replace baking powder with 
baking soda + acid (e.g. vinegar)

Other Base-producing, can 
help correct acidosis, 
Fiber can help with gut 
microbiota

Base-producing, can help 
correct acidosis, Fiber can 
help with gut microbiota

Fiber can help with gut 
microbiota

Cheese has high 
potential renal acid load

Animal protein 
dietary acidosis

Sodium bicarbonate can help
correct acidosis, Choose heart-
healthy fats



CKD Algorithm

Available for download here: 
https://www.ihs.gov/sites/diabetes/the
mes/responsive2017/display_objects/do
cuments/algorithms/DM_algorithm_CKD
_508c.pdf

All Diabetes Treatment Algorithms here: 
https://www.ihs.gov/diabetes/clinician-
resources/dm-treatment-algorithms/
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Kidney Care 
Standards

Website:
https://www.ihs.gov/diabetes/cli
nician-resources/soc/kidney-
care/
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End Stage Kidney Disease
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Hemodialysis
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Hemodialysis
Focal points

Calories

25-35 kcal/kg

Protein

1.0-1.2 g/kg

Sodium

<2300 mg

Potassium

Individualize

Phosphorus

Individualize

Fluids

Usually 1000 cc/1L + 
urine output

Iron

Supplement in anemia, deficiency

Calcium

Adjust to avoid overload



Fluid Restriction What 
counts as 

fluid?

Water
Ice cubes, ice chips

Other beverages
Coffee, tea, alcohol, juices, 

soft drinks, nutritional 
drinks, smoothies

Dairy
Yogurt, ice cream, sherbet, 

milk, liquid creamer, pudding, 
custard, frozen yogurt

Other foods
Gelatin, gravy, popsicles, 

watermelon, soups, broth, 
syrups, snow cones, sorbet

Sodium restriction  Better thirst management.

Glycemic control  Prevention of hyperglycemia-
induced thirst.

Fluid restriction tips for patients:

• Visualize daily fluid allowance.
• Space out fluid intake throughout the day.

• Use smaller glasses/cups.

• Maintain mouth moisture with:
• lip balms
• mouth rinses
• sugar-free gum/hard candy
• frozen fruit/lemon wedges

• Maintain good oral health.

• Keep beverages cold with reusable ice cubes.

• Take medications with meals/applesauce.
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Fluid Intake and 
Urine Output Diary

Typically used for urinary incontinence.

• Can be used to monitor fluid 

intake and urine output.

Available here:
https://www.niddk.nih.gov/-/media/Files/Urologic-

Diseases/diary_508.pdf
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Peritoneal Dialysis
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Peritoneal Dialysis
Focal points

Calories

25-35 kcal/kg

Protein

1.0-1.2 g/kg

Sodium

<2300 mg

Potassium

May need restriction –
Assess labs & Individualize

Phosphorus

Individualize

Fluids

Usually 1000 cc/1L + 
urine output

Iron

Supplement in anemia, deficiency

Calcium

Adjust to avoid overload



Kidney Transplantation
Considerations:

●Phase of transplant

●Kidney function after transplant

●Immunosuppressant medications
◦ Food safety

●Caloric intake
◦ Prevent weight gain after transplant

●Protein intake
◦ May need to be higher right after the surgery.

◦ Check kidney function to determine optimal intake.

●Sodium intake
◦ May require restriction
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Conservative Management
Goals:
Deceleration of loss of kidney function.

Symptom management. 

Comorbidity management.

Preservation/optimization of quality of life.

Creation of crisis management plan with the patient and caretakers.
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Trainings in CKD Management
Chronic Kidney Disease Nutrition Management Training Program (5 modules)

https://www.niddk.nih.gov/health-information/professionals/education-cme/management-training-
program

Helping Diabetes Educators Care for Patients With Kidney Disease (4 modules)

https://www.niddk.nih.gov/health-information/professionals/education-cme/helping-diabetes-
educators-kidney-disease

Individualizing Care for People with Progressive Kidney Disease (webinar)

Answers to the Most Common Questions About Kidney Disease (webinar)

https://www.ihs.gov/diabetes/training/cmece-online-edu/recorded-cme-ce-webinars/clinical/
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Additional Resources for Educators
Explaining Your Kidney Test Results: 

https://www.niddk.nih.gov/health-information/professionals/clinical-
tools-patient-education-outreach/explain-kidney-test-results   

Quick Reference on GFR and UACR in Evaluating Patients with 
Diabetes for Kidney Disease: https://www.niddk.nih.gov/health-
information/health-communication-programs/nkdep/a-z/quick-
reference-uacr-gfr/Documents/quick-reference-uacr-gfr-508.pdf

Making Sense of CKD – A concise guide for managing chronic kidney 
disease in the primary care setting (Guide): 
https://www.niddk.nih.gov/health-information/health-
communication-programs/nkdep/a-z/Documents/ckd-primary-care-
guide-508.pdf

Kidney Test Results: http://nkdep.nih.gov/resources/kidney-test-
results.shtml

Kidney-friendly recipes:

• BCRenal – Patient Education Resources: http://www.bcrenal.ca/health-
info/managing-my-care/diet

• National Kidney Foundation – Resources for Plant-Based Eating: 
https://www.kidney.org/atoz/content/plant-based

• NW Kidney Centers Kidney Kitchen Kidney –Recipes: 
https://www.nwkidney.org/living-with-kidney-disease/recipes/

• Kidney Foundation of Canada – Kidney Community Kitchen Recipes: 
https://www.kidneycommunitykitchen.ca/kkcookbook/recipes/

• Puget Sound Kidney Centers (PSKC) – Kidney-friendly recipes and 
cooking tips: https://www.pskc.net/kidney-friendly-recipes/

• Renal Diet HQ – Recipes: 
https://www.renaldiethq.com/zydrecipes/zestify-diet-recipes/
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