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Scope of presentation

• Brief review of CKD stages 3b-5 diet 

management (back to the basics)

• Review of latest evidence

• Summary

• Recommendations
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Scope of presentation

• “Food synergy” - the coordinated effects of all biological

constituents of food on health (including nutrients, food

components, antioxidants, phytochemicals etc.).

• Dietary modelling - an applied mathematical system that translates

the science of energy and nutrient requirements into food-based

knowledge.

• This review argues that non-dialysis dependent CKD nutrition

requirements to a large extent align with healthy eating guidelines

for the general population, and should not be based on deprivation

or be unusually restrictive.



Metabolic effect of Kidney Disease Consequences & related S & S 

Excretion:

Waste, fluid, excess minerals, metabolites

 Accumulation:

• Waste products of protein 

metabolism (uraemic toxins) e.g. 

urea, creatinine, ammonia etc. 

• Metabolites, e- e.g. K+, Na, PO4

• Fluid

• Uraemic symptoms: nausea, taste aversion, 

dry retching, poor appetite, constipation, dry 

mouth, lethargy, itching 

• Hyperkalaemia, Hyperphosphatemia

• Malnutrition, unintentional weight loss

Protein-Energy Wasting (PEW)

• Volume overload 

• High uric acid

Regulation:

Maintain homeostasis - fluid, acid- base & 

electrolytes balance

Uncontrolled: 

• Blood pH •Disturbed BP controlled

• Lipid abnormality

• Hypertension

• Acidosis

• Dyslipidaemia

• Glucose intolerance

Endocrine:

• Vitamin D/Ca2+/PO4 metabolism, PTH

• Hb Synthesis/Erythropoietin

Hormonal imbalance: 

• Hyperphosphatemia, Low vitamin D

• Low folate, B12 and iron levels

•  Osteodystrophy (Renal bone disease )

• Anaemia



Renal Function

Time

Dialysis TransplantCKD – progressive deterioration 

Stage
(GFR 

ml/min)

1
(>90) 

2
(90)

3
(60)

4 
(30)

5
(15)

Trajectory of deteriorating kidney function 

and treatment

The diet requirements  change as 
renal function changes 
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CKD Nutrition Management 

Additional considerations:

• Co-morbidities

▪ Cardio-renal syndrome

▪ Diabetes

▪ Obesity (including obese sarcopenia) 

▪ Protein-energy wasting (PEW)…….

• Lifecycle specific requirements – aged, 

paediatric, adolescent, pregnancy ……..  

• Psycho-social  issues 



Goals

Traditional clinical 

outcomes:

• Morbidity

• Mortality

• Hospitalisation

Economic cost of dialysis $$$

Nutrition intervention- cost saving !!!

• AUD$1000/HDx session

• Hospitalisation

• Medications used 



Time

CKD – progressive deterioration 

Clinical Practice Guidelines for nutritional 

management of non-dialysis dependent CKD 

(currently available)

Stage
(GFR 
ml/min)

1
(>90) 

2
(90)

3
(60)

4 
(30)

5
(15)

http://au.wrs.yahoo.com/_ylt=A0WTf2wKtzFIrVoAOYEN5gt.;_ylu=X3oDMTBpdnJhMHUzBHBvcwMxBHNlYwNzcgR2dGlkAw--/SIG=1jdhfg4go/EXP=1211304074/**http:/au.images.search.yahoo.com/images/view?back=http://au.images.search.yahoo.com/search/images?p=Dietitians+association+of+Australia&y=Search&fr=yfp-t-501&ei=utf-8&js=1&x=wrt&w=150&h=95&imgurl=www.nestle.com.au/NR/rdonlyres/5940B8AC-0C94-42D9-91F0-1F5E14FD0171/59227/195x155_daa_logo_w.jpg&rurl=http://www.nestle.com.au/goodlife/body.asp&size=7.8kB&name=195x155_daa_logo_w.jpg&p=Dietitians association of Australia&type=JPG&oid=0a1f30f52c15cc5a&no=1&tt=82
http://www.renal.org/


Common Nutritional Considerations 

in Kidney Disease 

• Energy

• Protein

• Sodium

• Potassium

• Phosphorous

• Fluid

• Vitamin & Minerals

• Lipids

• CHO (esp. Diabetic)

Very important:

• an adequate & balanced 

intake of all other essential 

nutrients and food 

components as well



Protein requirements:

Healthy adults:

• Physiological: 0.6g/kg/d

• RDI: ~0.75 (F) - 0.85 (M) g/kg/d

CKD:

• 0.6g/kg/d (traditional)

• ~0.8g/kg/d (current)

• Very low protein diet: 0.6g/kg/d = 

0.3g/kg/d from diet + 0.3g/kg/d from 

Keto-analogue of amino acids 

Plus adequate energy to maintain 

nitrogen balance



Protein content of foods
(example – g/serve)

High biological value:
• Egg 6g (1 large) 

• Cheese 4g (slice)

• Meat /fish/

chicken  8g (30g)

• Lamb cutlet 8g (ave. cutlet)

• Oysters 8g (12 small)

• Milk 5g (150ml)

• Milk

(fat reduced) 7.5g (150ml)

• Yoghurt 9g (200g tub)

• Soya beans 7g (0.5cup)

Low biological value:

• Bread 2g (slice)

• Cereal (CF) 2g (bowl)

• Special K 6g (serve)

• Rice/pasta 2g (0.5 cup)

• Legumes 7g (0.5 cup)

• Fruit <1g (serve)

• Potato 2g (1 med)

• Green leafy vegs min (0.5 cup)

Other Foods:

• Fat/oil & sugars 0g 



Diet Assessment and Intervention

Quantity Quality Strategies / practice 

tips

‘How to implement
prescription’

Diet prescription 

(“dose” of energy & 

nutrients)

Food & meal plan, 

Dietary pattern

(“dose” of foods & 

distribution)

Energy; xxKcal/d

Protein: xxg/d

Other macro-& micro 

nutrients e.g.:

Na: mmol or mg/d

K: mmol or mg/d

PO4: mg/d

Fluids: xxmL/d

Energy distribution: 

P: F:CHO% (ETOH)

& frequency

Core food groups  

(number of serves):

• Bread/cereals

• Fruit& Vegetables

• Meat and meat 

alternatives

• Milk & Dairy

• Fats

Others: added sugar, 

added salt/sodium 

ETOH

& frequency

Characteristics of 

foods, types that 

would influence 

health e.g.

• High biological 

value proteins

• Lean vs. fatty 

meat

• Omega-3 rich  

fatty fish etc.

Ways to implement

prescription and plan 

e.g.:

• Mouth wash to reduce 

uraemic taste 

• small frequent meals

• Using herb and spicy to 

flavour foods

• Behavioural 

modifications

• Social interaction etc.



• Others:

• Alcohol

• Salt/sodium

• Added Sugar

• Dietary Pattern

ChanM et.al AJKD 2017

• Bread/cereals

• Fruit& Vegetables

• Meat and meat 

alternatives

• Milk & Dairy

• Fats

















Next: 

To highlight some useful concepts and studies under 

individual food groups (please refer to all references in paper).

Cont’d







Bread and Cereals (Grain foods)

• CHO for energy, B vitamins - metabolic promoters

• Dietary fibre

▪ Soluble (lipid lowering) and insoluble (regulation of bowel 

motions)

▪ Fermentable fibre – resistant starch is synbiotic – a 

combination of prebiotics and probiotics - reducing gut 

dysbiotic microbiota and hence uraemic toxin production. 

▪ Probiotics in supplement forms have shown to benefit 

kidney health (RCT)  uraemic toxin levels, serum 

homocysteine and triglyceride levels. Effect from 

wholefood alone is unknown 

▪ CKD observational study - high dietary fibre intake was 

inversely associated with inflammation markers (CRP) and 

all-cause mortality with a dose-response benefit 



Bread and Cereals (Grain foods)- cont’d

Kidney International 2012



• Phosphorus absorption:

– in plants (~20-40%) - is mostly in the form of phytate

and absorption in the gut is low 

– in animal (40-60%) 

– from food additive (~90%)

 feasible to include wholegrain products in the diet of 

CKD patients

• Average adults need ≥ 5 serves/d

Bread and Cereals (Grain foods)- cont’d

2010



Fruit and Vegetables

• Main source of CHO, vitamin A(-carotene), C, E, folate,

potassium, magnesium and dietary fibre.

• Known BP lowering effects from wholefood (F & V). However,

– K & Mg in isolated supplement forms showed no significant

effects.

• In hypertensive nephropathic CKD patients (stage 3-4),

controlled feeding studies have shown comparable alkali-

inducing effects to sodium bicarbonate in  markers of kidney

injury and preserving renal function without causing

hyperkalaemia

(2012-4) 3 papers



Fruit and Vegetables- cont’d 
• F&V are rich in nitrate - substrate for nitric oxide (NO) which

initiates and maintains endothelial vasodilatation. Renal

patients are NO deficient.

• U-shaped relationship exists between serum potassium levels

and mortality. Must balance between diet & medications –

ACE-I and diuretics or other drugs affecting K handlings



Meat and meat alternatives

• CKD patients are in the chronic state of “protein intolerance” or 

protein waste “intoxication” 

•  Controlled intake (including other 

protein food containing foods) 

+ adequate energy

• “free” or “high protein” diets   increased 

proteinuria and faster progression rate.

• Plant based vs. animal protein foods:

▪ Plant based (including nuts): may have advantages, fibre, 

alkaline inducing effects, low in saturated fats etc. 

▪ However, excess intake of either protein foods has been 

associated with detrimental effects on CKD progression

▪ Therefore, plant-based protein should substitute, or partly 

substitute animal protein within the total protein allowance 

rather than as an add-on

uraemic toxins 

&  symptoms

Prevent 

PEW  





Dairy foods

• an essential part of the Dietary Approaches to Stop

Hypertension (DASH) diet - the antihypertensive

properties of vitamin D, bioactive dairy peptides and

minerals such as Ca, Mg and K, supported by the

stratified effects of dairy alone.

• To date, effect of dairy alone in kidney health is limited

• High in phosphorous – need careful diet planning & to

consider supplementation (Ca and Vit D), exercise and

sun exposure for bone health



Fats and oils

• Evidence on the effects of dietary fat in the CKD 

population is limited (studies mainly in RRT)

• Recommendations: 

▪ monounsaturated fats

▪ polyunsaturated fats

for their CV protective effects from vitamin E, an 

antioxidant and polyphenols etc. 

• Important non-protein calories



Sodium/Salt

High sodium intake: 

• BP, proteinuria

•  BP lowering effects of antihypertensive 

medications

• CKD and CVD progression (observational studies)



RCT- CKDLowsalt study

2013

Dietary sodium restriction: 60-80 mmol/d

 ambulatory BP by 10/4 mmHg



RCT- CKDLowsalt study (cont’d)

Summary:

•  BP

•  proteinuria

•  extracellular fluid volume

•  medications



Sodium/Salt – cont’d

2013

Free living &  

Counselling

From these studies and Cochrane systemic review, implications of dietary 

sodium restriction in CKD :

• Effective, Feasible,  Achievable 

• Recommended: 80-100mmol/d (no added salt)



Dietary Pattern 
• in CKD: Epidemiological evidence: Western diets (high in

saturated fat, high protein, processed and fried foods) are

associated with microalbuminuria and rapid eGFR decline.

• in non-CKD: DASH, Mediterranean and Nordic diets &

intervention studies etc. – evidence in improving BP, CV

health and  mortality etc.

• in CKD: RCT (12 months) in Mediterranean + NKF K/DOQI 

significant improvement in serum albumin and lipid profiles,

and reduced markers of inflammation (CRP, fibrinogen) and

lipid peroxidation (thiobarbituric acid reactive substances),
(Mekki et.al. 2010)

• DASH diet in CKD: “prevents” CKD (epidemiology studies),

intervention study: improved BP…. However, DASH diet is

high protein (~1.4g/kg/d) –await to see more studies in CKD.



General population: 

• Balanced

• Adequate

• Chronic disease prevention 

(obesity, diabetes and some 

types of cancer) 



Education: 

Consume what 

is needed

Careful diet 

planning 

(high PO4)

Specific nutrient 

requirements e.g., K, 

Na, PO4 etc. 

Smart choice within 

the food groups for 

CKD 



Healthy quality and quantity

✓ X

Guidance for protein serving 

size according to body size   
Similar to 

recommendations for:  

• Diabetes

• CV disease

• Caner prevention etc. X





Chan et.al JREN 2014

Baseline nutritional assessment:

 High prevalence  of malnutrition (42%) and undesirable 

intake:

• Reduced eGFR

• Symptoms: ~ 50% experienced taste changes and 

nausea etc.

• Poor habitual eating 

• Self- induced dietary restriction – asking Dr. Google

 Carry on effects after dialysis initiation

 Needs structured nutrition interventions

Chan et.al JREN 2012



Summary
The best currently available evidence for the CKD diet is likely 

to be:

▪ CKD energy & nutrient prescriptions (renal guidelines) +

▪ evidence underpinning national dietary guidelines +

▪ Mediterranean and Dietary Approaches to Stop

Hypertension (DASH) style eating (dietary pattern).

• Positive messages from these dietary patterns should

improve acceptance of CKD dietary interventions among

patients (& the renal community)

• CKD diets is:

▪ prescriptive BUT NOT restrictive

▪ similar to the diet for the heathy population with a few

rules to observe



Renal Function

Time

Dialysis TransplantCKD – progressive deterioration 

Stage
(GFR 

ml/min)

1
(>90) 

2
(90)

3
(60)

4 
(30)

5
(15)

Summary Cont’d 
Must consider changing requirements 

during the course of  GFR, 

• there will be no single diet to suit the 

lifelong disease trajectory of CKD. 

• A framework for modelling, adapting 

and monitoring the diet to meet the 

individual needs of each CKD 

patient is essential. 

• Refer to your dietitian



Invitation

37

XIX International Congress on 

Nutrition and Metabolism in Renal Disease

Genova, Italy,  26-30, June 2018
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