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ΔΙΑΤΡΟΦΙΚΟΙ ΘΕΡΑΠΕΥΤΙΚΟΙ ΣΤΟΧΟΙ ΣΤΗ ΧΝΝ

ΣΤΟΧΟΣ

➢ Έλεγχος ηλεκτρολυτών και υγρών

➢ Αντιμετώπιση της μεταβολικής οξέωσης – ουραιμίας 

➢ Πρόληψη ΚΔΑ νόσου και ΑΥ 

➢ Καθυστέρηση της εξέλιξης της νεφρικής νόσου

➢ Πρόληψη νεφρικής οστεοδυστροφίας

➢ Διατήρηση ιδανικού θρεπτικού προφίλ

➢ Αποφυγή υποθρεψίας /υπολευκωματιναιμίας– PΕW syndrome





Sodium

Guidelines CKD  

KDIGO 2021 clinical practice guideline for the management of blood pressure in chronic kidney disease. Kidney Int. 2021;99(3S):S1–S87
KDIGO 2022: Clinical practice guideline for diabetes management in chronic kidney disease. Kidney Int. 2022;102(5S):S1–S127
KDIGO 2024: Clinical practice guideline for the evaluation and management in chronic kidney disease. Kidney International (2024) 105 (Suppl 4S), S117–S314

1 tsp salt  =  2,3 gr Na+

1 g salt (NaCl) → 400 mg Na+

1 g Na+ = 43 mmol

FDA (healthy adults): Americans eat on average about 3,4 gr Na+ /d



KDIGO 2022: Clinical practice guideline for diabetes management in chronic kidney disease. Kidney Int. 2022;102(5S):S1–S127

• Αποφυγή μεγάλης αύξησης βάρους μεταξύ των συνεδριών ΑΚ
(Αποφυγή πνευμονικού οιδήματος και υποτασικών επεισοδίων κατά την ΑΚ)

• Μικρότερο Intra Dialytic Weight gain (IDW) μπορεί να επιτευχθεί ευκολότερα με 
οδηγίες περιορισμού του Na+ παρά με περιορισμό του ύδατος 

• Περιορισμός του Na+ σε 1 gr/d με ελεύθερη κατανάλωση ύδατος οδήγησε σε 
μικρότερη αύξηση βάρους μεταξύ των συνεδριών ΑΚ (1.9 vs 2.8 Kg) Rigbi-Mathews JASN 1999

• Δύσκολη συμμόρφωση των ασθενών 

• Απαιτούνται 4-6 εβδομάδες για να μειωθεί ο ουδός γεύσης για το αλάτι 

Περιορισμός Na+ και ΑΚ

Sodium



Περίπου το 40% της πρόσληψης Na+ προέρχεται 

από επεξεργασμένα/προπαρασκευασμένα τρόφιμα

Αποφεύγουμε την κατανάλωση: 

Προτιμούμε φρέσκα τρόφιμα Ετικέτες!





•Η χορήγηση τροφών αυξημένης περιεκτικότητας σε Κ+ (και χαμηλής σε 
Na+) βοηθούν στη ρύθμιση της ΑΠ

➢ Πέντε κουζίνες ιδρυμάτων φροντίδας ηλικιωμένων τυχαιοποιήθηκαν ώστε 
να χρησιμοποιούν αποκλειστικά KCl ή NaCl για την παρασκευή του φαγητού 

❖Η καρδιαγγειακή θνητότητα σε διάστημα 31 μηνών ήταν σημαντικά 
μικρότερη στην ομάδα των ηλικιωμένων που κατανάλωναν KCl (O.R.=0,59)

Chang, Am J Clin Nutr 2006; 83: 1289

Potassium



Potassium intake and CKD

NHANES: n= 13.917, cross-sectional study, mean age: 45 y, 
mean GFR: 88 ml/min/1.73m2

Lowest (≤1700 mg/d) vs Highest (>3342 mg/d) 
potassium intake 

▪ Lowest intake: 44% ↑ risk of CKD incidence

Sharma et al., Am J Neph 2013

Sodium intake and CKD

Lowest (≤2116 mg/d) vs Highest (>4267 mg/d) 
sosdium intake 

▪ Lowest intake: 21% ↓ risk of CKD incidence



St. Jules DE et al., J Ren Nutr. 2016
Naismith et al., Int J Food Sci and Nut 2008
Sharma Parla et al., J Ren Nutr 2018

20% more potassium was absorbed in the high bioaccessible diet 

Potassium Bioavailability of Plant vs Non-Plant Foods 



THEN NOW 

EVOLUTION OF POTASSIUM RECOMMENDATIONS  

• Dietary restriction (2000-3000 mg potassium per day)
• White grains, animal based meats, low fruits and 
vegetables intake

• Potassium intake is individualized 
• Whole grains, planed-based  eating, high fruits and 
vegetables intake (bioavailable pottasium)



Potassium

Guidelines 

Academy of Nutrition and Dietetics 

CKD 3-5
K+ < 2.4 gr/d

K/DOQI 

CKD 1-2: K+ > 4 gr/d
CKD 3-5: K+ 2-3 gr/d

Academy of Nutrition and Diabetics. CKD Guideline 2010. www.andeal.org
National Kidney Foundation 2004. http://www.kidney.org/professionals/kdoqi/guidlinesupdates/doqi_nut.html
USDA Dietary Guidelines  2015-2020. https://health.gov/dietaryguidlines/2015/guidelines/appendix-7/

USDA (healthy adults): mean K+ intake: 4.7 gr/d







Calcium 

Guidelines 

Academy of Nutrition 
and Dietetics 

CKD 3-5 
total calcium intake 

≤ 2.000 mg/d

K/DOQI 

CKD 3-5 
total calcium intake 

≤ 2.000 mg/d
(OPINION)

KDIGO

No limits 
for dietary calcium 

intake 

Academy of Nutrition and Diabetics. CKD Guideline 2010. www.andeal.org
National Kidney Foundation 2004. http://www.kidney.org/professionals/kdoqi/guidlinesupdates/doqi_nut.html
KDIGO 2012. http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf 



Calcium 

Balance in CKD 3-4 
N=12 (6 control, 6 treatment),  48 hr inpt,  800mg vs 2.000mg Ca+ + diet

800 mg/dl calcium intake 
▪ Neg to neutral calcium balance

> 2.000 mg/dl calcium intake
▪ Positive calcium balance without ↓in calcium 

absorption or ↑ in serum or urine calcium 
▪ Excess calcium deposition in tissue 

Spiegel DM and Brady K, Kidney Int 2012





Phosphorus  

Serum Phosphorus and Mortality 

Meta-analysis: 47 cohort studies, n=327.644

Each 1 mg/dl increase in serum phosphorus

▪ Risk of death: ↑ 18% 

Palmer SC et al., JAMA 2011



NATIONAL KIDNEY FOUNDATION´S PRIMER ON KIDNEY DISEASES 6th edition  2014



Phosphorus  

Inorganic vs Organic Phosphorus 

Inorganic phosphate 

• Not protein-bound

• Directly absorbed in gut 

• 80-100% absorption 

• Processed foods, precooked meals, 

soda 

Noori N et al., Iran J  Kidney Dis 2010

Organic phosphate 

• Protein-bound

• Hydrolysed in intestine to inorganic 

phosphate

• < 60 % absorption 

• Animal and plant sources



Phosphorus  

Animal-based vs Plant-based 

Animal-based 

• Organic phosphate in intracellular 

compartments 

• Easily hydrolysed and absorbed 

• 40-60% absorbed by gut 

Gonzalez-Parra et al., Cardiovascular Pathology 2012
Noori N et al., Iran J  Kidney Dis 2010

Plant-based 

• Organic phosphate mostly in phytic 

acid or phylate storage form 

• Humans lack phytase → low 

absorption 

• 10-30 % absorbed by gut  

Organic phosphate 



Phosphorus  

Animal-based vs Plant-based 

Moe SM et al., CJASN 2011

Randomised, crossover meat vs veg. diet (isonutrient for calories, Ca+, Na+, Phos),  n=9 pts, eGFR: 32ml/min, 7 d per diet, 2-4 week washout 



Claudia D’Alessandro et al., BMC Nephrology 2015, 16:9 

The phosphorus pyramid
Ο ΦΩΣΦΟΡΟΣ 
ΣΥΝΗΘΩΣ ΔΕΝ 
ΑΝΑΦΕΡΕΤΑΙ ΣΤΙΣ 
ΕΤΙΚΕΤΕΣ 
ΤΡΟΦΙΜΩΝ

Μείωση κατά 50% στα 
λαχανικά – όσπρια και 
κατά 38% στο κρέας



Απαραίτητα τα φωσφοροδεσμευτικά στο ΤΣΧΝΝ και στην ΑΚ 

Margarita Rufino et al., Nephrol Dial Transplant (1998) 13: [Suppl 3]: 65–67
Kamyar Kalantar-Zadeh, Dove Press Journal 2013





Kovesdy et al., Am J Clin Nut 2013



UN=Urea/2.14

Εκτίμηση της κατάστασης θρέψης



Protein  



-1.6 ml/min/4m

+1.1 ml/min/y

+1.2 ml/min/3y

+0.8ml/min/3y



High Protein Diets May Be Harmful to Kidney Health

Kamyar Kalantar-Zadeh et al., Nutrients 2020



Rhee CM et al., J Cachexia Sarcopenia Muscle 2018

Low-protein diets (LPD: <0.8 g/kg/day) vs higher-protein diets (HPD: >0.8 g/kg/day)

ESRD All-cause mortality 



Rhee CM et al., J Cachexia Sarcopenia Muscle 2018

Very Low-protein diets (VLPD: < 0.4 g/kg/day) vs Low-protein diets (LPD: 0.4-0.8 g/kg/day)

ESRD GFR decline



Albert Li et al., Nutrients 2019 

Forest plot of effects of ketoanalogues (KA) on estimated glomerular filtration rate (eGFR) in chronic kidney disease (CKD) patients



Forest plot of effects of KA on serum albumin in patients sub-grouped by the type of restricted protein diet



KDIGO 2024: Clinical practice guideline for the evaluation and management in chronic kidney disease. Kidney International (2024) 105 (Suppl 4S), S117–S314
KDIGO 2022: Clinical practice guideline for diabetes management in chronic kidney disease. Kidney Int. 2022;102(5S):S1–S127



Protein  

Protein Source matters

➢ Total nondairy animal food vs other 
• ↑ 11 % Albumin/Cr ratio

➢ ↑ whole grains, fruits, vegetables, 
low-fat dairy

• ↓ 20 % Albumin/Cr ratio

Multi-Ehnic Study of Atherosclerosis (MESA), cross-
sectional, n= 5.042 pts,  age: 45-84, no CVD, DM

Nettleton JA et al., AJCN 2008Knight EL et al., Annals of Int Med 2003

Nurses´ Health Study, n= 1.624 pts, normal GFR 
or middle renal incufficiency age: 42-68, FU: 4 y

➢ High intake of nondairy animal 
protein in woman
(GFR: 55-80 ml/min/1.73m2)

• Significantly greater ↓ GFR per 10 g 
↑ nondairy animal protein intake
(-1.21 ml/min/1.73m2)



Protein  

Red meat and CKD 

Haring B et al., J Ren  Nutr 2017

➢ Highest vs lowest red meat intake 
• ↑ 23% in CKD risk

Incident chronic kidney disease

Singapure Chinese Health Study, prospective, n= 63.257 pts, 
age: 45-74 y, FU: 15 yrs

ARIC study, n= 11.952 pts, age: 44-66 y, eGFR > 60 ml/min

➢ Highest vs lowest total protein 
• ↑ 24 %  ESRD risk

➢ Highest vs lowest red meat intake 
• ↑ 40 %  ESRD risk
• Substituting 1 serving red meat with other 

protein: max ↓ 62.4% the risk

➢ Intake of poultry, fish, eggs, dairy 
• No association  

Red meat and ESRD



Protein  
Soy Protein   

Randomised, crossover trial, n= 14 pts with type 2 DM, 0.8 gr/Kg protein 
70% animal + 30% vegetable vs 35% animal + 35% soy + 30% vegetable 

➢ Soy protein consumption 
• ↓ Urinary urea nitrogen  

(-0.9 +/- 0.8 vs. 0.2 +/- 0.6 mg/dL, respectively, SD; P < .001)

• ↓ Proteinuria 
(-78 +/- 37 vs. 42 +/- 39 mg/day, respectively, SD; P < .001)

• ↓ Sodium 
(-2 +/- 0.04 vs. 2.0 +/- 0.06 mg/dL, respectively, SD; P < .01)

• ↓ Serum phosphorus 
(-0.03 +/- 0.2 vs. 0.2 +/- 0.3 mg/dL, respectively, SD; P < .01)

Azadbakht L. et al., Renal Nutr 2009



Fiber, CKD and all-cause Mortality  

Korean Genome and Epidemiology Study, n= 3.892 pts, mean age: 63 y, GFR < 60 ml/min, FU: 10 y

Every 1 gr/d ↑ in dietary fiber
• ↓ 8% in all-cause mortality 
• ↓ 9% in CVD mortality 

Small increments in fiber intake (10 y FU)
↓ 37 % in CKD in all-cause miortality

Kwon YJ et al., Front Nutr 2022

mean dietary fiber intake was 5.1 ± 2.6 g/day
Q1,  > Q2,  > Q3,  >  Q4 & > Q5

CKD 3: 95.5 %
CKD 4: 3.1 %
CKD 5: 1.4 %

There were significant association between dietary fiber intake and all-cause mortality only 
in CKD stage 3, female, and BMI <25 kg/m2.





Sugar  

➢ n=1.694 without known diabetes (from non-diabetic Chinese community-based cohort), UACR≥30 mg/g , FU: 4 y
↑ 71% the risk of incident albuminuria  for every 18 mg/dl increase of FBG level

Yimeng Jiang et al., J Diabetes Compications 2022
Anni Saunajoki et al., J Clin Med 2022 

• DM & prediabetes

↑ incidence of microalbuminuria in prediabetics patients

• Non Diabetes ?

The association between impaired fasting glucose (IFG) and albuminuria is not well established

➢ n=496, without Diabetes history (HbA1c: 6-6.4%), mean age: 72, 75 gr glucose - oral glucose tolerance test (OGTT)
1 h PG (prediabetes levels) → 3 times increased risk for albuminuria

➢ n= 2.600, age ≥ 50 y, GFR < 60 ml/min,  FU: 5 y (Highest sugar intake  (169gr/d) vs lowest sugar intake (86.2 gr/d)

↑ 55 % risk of CKD incidence 

Gopinath B et al., The Journal of Nutrition –Nutritional epidemiology 2011



Sugar 
Sweetened Beverage Intake and Incident of CKD 

n= 127.830 adults without CKD, (prospective, population-based cohort study , UK Biobank Study), mean age:55 y, FU: 10 y 

Ga Young Heo et al., JAMA Netw Open 2024 

• More  than 1 serving per day of sugar-sweetened beverages 

consumption ↑ 17.8% risk of incident CKD

• Artificially sweetened beverages → No difference risk of CKD

• Rreplacing 1 serving per day of sugar-sweetened beverage with 

natural juice or water→ reduced risk of CKD

Adjusted Survival Curves for Incident Chronic Kidney Disease According to 
Category of Beverage and Level of Intake



Sugar 

Diet soda and ESRD Risk ?

ARIC study, n= 15.368, mean FU: 23 y 

Rebholz CM et al., Clin J Am Soc Nephrol 2017

• 1 glass/wk vs 7 glasses/wk 

↑ 83 % risk of ESRD 

Diet soda consumption is associated with impaired glucose metabolism, diabetes, and metabolic syndrome



DASH diet MEDITERANIAN diet PLANT based diet 

ARIC study, n= 14.882, mean FU: 23 y 

Rebholz CM  et al., Am J Kidney Dis. 2016 

Northern Manhattan Study, prospective, multiethnic, 
observentional, n= 900, mean FU: 7 y, mean GFR: 83 ml/min

Khatri M et al., CJASN. 2014

ARIC study, n= 14.686, FU: 23 y 

Hyunju et al., CJASN. 2019

Lowest DASH diet 
score had ↓ 16% 
risk to develop CKD 

(adjusted for socioeconomic status, 

smoking, physical activity, calorie 

intake, baseline GFR, weight, diabetes, 

hypertension, antihypertensive 

medication use)

Every 1-point 
increase in MeDi
score associated with 
↓ 17% risk of GFR < 
60 ml/min/m2

Higher adherence to: 
• Plant based diet ↓ 6% 

CKD incidence 
• Healthy plant based diet 

↓ 14% CKD incidence 
• Less healthy plant based 

diet ↑ 11% CKD 
incidence 
(refined grains, juices, sweets/desserts)



CKD


