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Nutritional and Dietary Management 
of Kidney Disease: A Patient Care 
Approach 

• We are what we eat: Learn how to enforce 
kidney health through nutrition and diet

• Saturday, Feb. 29, 2020 – 7:30 am ‐ 4:45 pm
• University of California Irvine (UCI) Medical Center, 
Bldg. 53, Auditorium 101 

• The City Drive South, Orange, California 92868, USA

• UCI Nephrology has teamed up with the nation’s 
leading experts to leverage their interests and 
expertise to provide insights on real‐world clinical 
management and hands‐on workshops for dietary  
approaches.

• This is a full‐day CME course for physicians 
(nephrologists, internists, urologists and family 
practitioners) and other healthcare providers and allied 
health professionals (dietitians, nurses,  nutritionists 
and researchers) who will learn the pathophysiology 
and mechanisms related to the role of nutrition in 
kidney disease and kidney health.

7:00-7:30 AM: Registration begins & Event/Exhibitor Setup
7:30-8:00 AM: Registration, Breakfast & Exhibitors 
8-8:30 AM: Introduction & Lecture 1: Nutrition in non-dialysis-CKD in the Era of Executive Order to Prevent ESRD 
(Dr. Kamyar Kalantar-Zadeh, 25+5 min)
8:40-9:20 AM: Lecture 2: Dietary Plant-Based Approaches to Kidney Disease (Dr. Sean Hashmi, 25+5 min)
9:20-9:50 AM: Lecture 3: Nutritional Management of Diabetic Kidney Disease (Dr. Connie Rhee, 25+5 min)
9:50-10:10 AM: AM Break & Exhibitors (20 min)
10:10-10:40 AM: Lecture 4: Nutritional Disorders in Children with CKD: Evaluation and Therapeutic Options (Dr. 
Robert Mak, 25+5 min)
10:40-11:10 AM: Lecture 5: Microbiome, Prebiotics, Probiotics (Dr. Wei Ling Lau, 25+5 min)
11:10-11:50 AM: Lecture 6: Metabolic Evaluation and Medical Treatment of Urolithiasis: “Stone Trees” (Dr. Ralph 
Clayman, 25+5 min)
11:50-12:20 AM: Lecture 7: Complementary and Integrative medicine for CKD (Dr. Arvin Jenab, 25+5 min)
12:20-1:20 PM: Workshop with working lunch:

1.Case 1: Calculating dietary intake adherence using 24-hour urine (Dr K. Kalantar 10+5 min)
2.Case 2: Suggested meal plans for ND-CKD and transplanted patients (Ms. Meghan Donnelly, 10+5 min)
3.Case 3: Working more effectively with dietitians (Dr Joel Kopple, 10+5 min)

1:20-2:00 PM: Lecture 8: Nutritional Management of AKI (Dr. Etienne Macedo, 25+5 min)
2:00-2:40 PM: Lecture 9: Keto-analogues and Very Low Protein Diet in CKD and Advanced Uremia (Dr. Joel Kopple)
2:40-3:10 PM: Lecture 10: Nutrition in Solitary Kidney Care and Kidney Transplantation (Dr. Ekamol Tantisattamo)
3:10-3:30 PM Break & Exhibitors (20 min)
3:30-4:00 PM: Lecture 11: Nutrition in dialysis and IDPN (Dr. Kalantar-Zadeh, 25+5 min) 
4:00-4:30 PM: Lecture 12: Phosphorus, potassium and acid/base in CKD and ESRD (Dr. Rhee, 25+5 min)
4:30-4:45 PM: Wrap up and take-home messagesDO N
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Historical Background:
In 1972 the US Congress extended Medicare coverage  
to all persons under age 65 suffering from ESRD (End-
Stage Renal Disease), i.e. individuals who cannot  
survive without kidney dialysis treatment, to cover all  
costs related to their dialysis Rx.

The intent of this law (PL 92-603, the Social Security  
Amendments of 1972) was to allow all Americans  
access to an emerging and very expensive technology,  
regardless of their ability to pay.

The effectiveness of the ESRD program:  

No Kidney Function = No LifeHope

 Dialysis = Life (?)

120,000 Americans TRANSITION to Dialysis Each Year

Nearly half of them are diabetics

July 10, 2019: USA President’s Executive Order 
“The Advancing American Kidney Health Initiative"

Improve Access to  
Treatment  

Options for  
Kidney Failure

Reduce the  Risk 
of  Kidney  

Failure

Increase Access
to  Kidney  

Transplants

The Advancing American Kidney Health
Initiative:
1. Reduce the number of Americans developing 

ESRD by 25% by 2030
2. Aim for 80% of new American ESRD patients in

2025 receiving either home dialysis or a transplant
3. Aim to double the number of kidneys available for  

transplant by 2030
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The Advancing American Kidney Health Initiative
Payment Models

• 5 CMMI payment models
• 4 optional, 1 mandatory (ERSD Treatment Choices (ETC) Model)
• ETC Model published as proposed rule on July 10

GOALS

• Increase transplant (kidney and kidney-
pancreas) and home dialysis rate across the  
country

• Better manage CKD 4 and 5 patients’  
transition to dialysis: promote later and  
better dialysis starts

On July 10, 2019, the US government took a series of actions to advance kidney care in the nation including a  
presidential EO entitled, ‘‘Advancing American Kidney Health Initiative.’’ The EO’s intention is to prevent kidney  
failure through better diagnosis and treatment as well as better incentives for preventative kidney care. To  
achieve the goal of transforming chronic kidney disease (CKD) prevention and management and to better  
increase education and awareness to this end, 3 broad goals are proposed for delivering the new policies:

(1) reducing the number of Americans developing end-stage renal disease (ESRD) by 25% by 2030 through  
improved efforts to prevent, detect, and slow the progression of kidney disease;

(2) aim for 80% of new American ESRD patients receiving dialysis in the home or receiving a transplant by 2025;

(3) (Aim to double the number of kidneys available for transplant by 2030.

Moore & Kalantar-Zadeh, J Ren Nutr, Sep 2019

JREN, September 2019 issue
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Nutritional Intervention for 
the AAKHI in 2020‐2030

• The Renal Nutrition community enthusiastically welcomes  this  timely  US Government 
Executive Order (EO)  and  reminds  the  government  and all stakeholders that in the midst of 
these positive developments, it is important to reiterate the critical role of nutritional  and  
dietary  interventions  to  achieve  and  enhance these  goals  in  persons  with  or  at  risk  for  
kidney  disease. As discussed in our  previous commentaries,[2‐4]  under the context  of  
secondary  prevention  in  persons  with  earlier signs   of   CKD   including   microalbuminuria   or   
renal hyperfiltration, for  both  persons with  native  kidneys and kidney transplant recipients, 
eating low‐sodium (,2.3 g/ day) and low‐protein (0.6‐0.8 g/kg/day) foods should be the 
cornerstone of nonpharmacologic approaches. These measures can also result in slowing CKD 
progression and avoiding or delaying ESRD transition.[5] 

• For the tertiary prevention of CKD, i.e., improving patient longevity and managing   comorbidities   
in   those   with   advanced   CKD, nutritional interventions play a critical role and should be 
reinforced.[6,7]

Moore & Kalantar-Zadeh, J Ren Nutr, Sep 2019

Primary/Secondary/Tertiary Prevention of CKD
• Primary Prevention: Focus on the modification of risk factors and addressing 
structural abnormalities of the kidney and urinary tracts, as well as exposure to 
environmental risk factors and nephrotoxins. 

• Secondary Prevention: In persons with pre‐existing kidney disease … 
blood pressure optimization, glycemic control, dietary modifications should be the 
main goal of education and clinical interventions. 

• Tertiary Prevention: In patients with advanced CKD, management of co‐morbidities 
such as uremia and cardiovascular disease … to avoid or delay dialysis or kidney 
transplantation. 

Li … Kalantar‐Zadeh, for the World Kidney Day Steering Committee. 
Kidney Health for Everyone Everywhere ‐ from Prevention to Detection 
and Equitable Access to Care. World Kidney Day, March 12, 2020  (to be 
published in >50 journalsDO N
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Lifestyle Modification
• Lifestyle modification involves altering long‐term 
habits, typically of eating or physical activity, and 
maintaining the new behavior for months or years.  

• Lifestyle modification can be used to treat a range of 
diseases, including obesity [diabetes, and CKD?]

– nature www.nature.com/subjects/lifestyle‐modification

© 2020 K. Kalantar‐Zadeh

© 2020 K. Kalantar‐Zadeh

Lifestyle Modification Diabetes CKD DKD

Nutrition & Diet: Eat healthy Yes Yes Same as CKD?

Physical Activity: Exercise Yes ? ?

psychosocial care: Manage stress, Hope Yes Yes? Same as CKD

Smoking cessation & Watch your alcohol Yes No? ?

self‐management education & support Yes Yes? Same as CKD

Challenges of Transition to Dialysis:  
Very High Early Mortality after Transition

The first 3-6 months of 
dialysis is associated 
with an even higher 
risk of death
compared to prevalent 
dialysis patients. 

Lukowsky … Kalantar-Zadeh, Am J Nephrol 2012

Lukowsky et al. AJN 2012.

Foley et al. KI 2014.

Robinson et al. KI 2014.
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Remove decimals on Y zed Mortality Rate by Provider over 24 Months in 52,172
axis Incident Dialysis Veteran Patients
KKZ’s EXAMPLE

Annualized Mortality Rate 
over 24 Months by Provider  in  
52,172 Incident Dialysis Veterans
2007-2011

Dialysis vintage month

USRDS Transition of Care in CKD, Veterans Data, www.USRDS.org

Decline in functional status 
after the Initiation of Dialysis

and Cumulative Mortality Rate

Tamura … McCulloch, 
NEJM 2009

Challenges of Transition from NDD-CKD to ESRD: 
Higher mortality and worse functional after transition to dialysis 

Transition of Care from CKD to ESRD

It is not clear whether the poor outcomes of RRT justify  
these expensive therapies in esp. if mortality remains  
essentially unchanged

CONSRVATIVE & PRESERVATIVE 
MANAGEMENT of CKD
Dialysis Freedom

RRT: kidney replacement therapy © K. Kalantar-Zadeh 2020DO N
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Elderly Patient’s Choice:

What would be your preference if you had  
[Advanced] CKD with or without diabetes?

1. To start dialysis therapy as soon as possible

2. To start dialysis therapy whenever your  
nephrologist recommends

3. To delay and to defer the start of dialysis.

© K. Kalantar-Zadeh 2020

Part 6

High Protein Diet (LPD)
vs.

Low Protein Diet (LPD)
in DKD

DO N
OT 

COPY



2/29/2020

9

Challenge 1:
Developed nations eat HIGH PROTEIN Diet!  

“High protein diet makes you thin!?!”
• We need to provide consistent education for avoiding  high protein diet!

Barriers to Low Protein Diet Therapy for the  
Management of CKD

© K. Kalantar-Zadeh 2020
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Moore … Gaber.  Kidney Int 2013

NHANES data:
How much protein do  
people of different  
gaes eat in the USA?

Men: 1.36 g/kg/d
Women: 1.25 g/kg/d
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What is a Low and Very Low Protein Diet

• To slow the rate of kidney failure progression over time

• To mitigate and/or control uremia:

1. How low?  : 
1.2 g/kg/day  1.0   0.8  0.6 0.5  0.4  0.3

2. With or without keto- or amino acids?

3. Risk of malnutrition / wasting?

• To Answer these questions, the MDRD Study was 
performed 1985-1994

Challenge 2:
Many nephrologists are trained to 

believe that MDRD Study was a failure!

“Low Protein Diet has no effect?”

Barriers to Low Protein Diet Therapy 
for the Management of CKD

in the Elderly
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LPD to sVLPD: effect on CKD progression? 
MDRD study (CKD stage 3) NEJM 1994

MDRD: Modification of Diet in Renal Disease

MDRD study 1: secondary analysis

Levey AS et al, J Am Soc Nephrol 1999; 10: 2426-2439 

MDRD: Modification of Diet in Renal Disease

Limitations of the MDRD Study

Small sample size

Lack of diabetes representation

Over-representation of polycystic 
kidney disease
Relatively short follow-up period

Failure to separate the temporary 
short-term versus more persistent 
long-term effects on GFR
Discounting secondary analyses

Discounting post-trial long-term 
follow-up
Discounting racial disparities

Kalantar-Zadeh & Foque, Nutritional Management 
of CKD.  N Engl J Med. 2017DO N
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Which mechanism would lead to lower Renal Blood Flow?

Pathologic Processes Leading to Glomerular Injury and Proteinuria

afferent

Increased
glomerular
pressure

efferent

Urinary protein

Efferent 
arteriolar

constriction

=angiotensin AT1
receptor

Kalantar-Zadeh & Foque, Nutritional Management of CKD.  NEJM Nov 2, 2017

Amino acids (dietary protein intake) 
delivery increases intracapillary
glomerular pressure and GFR

Aminoacids
• Glom. flow 
• Cap. glom. pressure
• GFR

Glomerular aff. arteriole

Glomerular eff. arteriole

Tubule

Glomerule

Studies in rats and healthy man
have shown vasodilation of the 
glomerular afferent arteriole

GFR 

Kalantar-Zadeh & Foque, Nutritional Management of CKD.  NEJM Nov 2, 2017DO N
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Aminoacid (dietary protein intake) 
restriction decreases intracapillary
glomerular pressure and GFR

 Aminoacids • Glom. flow 
• Cap. glom. Pressure 
• GFR 

Glomerular aff. arteriole Glomerular eff. arteriole

Tubule

Glomerule

GFR 

vasoconstriction of the 
glomerular afferent arteriole

Kalantar-Zadeh & Foque, Nutritional Management of CKD.  NEJM Nov 2, 2017

Observational studies about the deleterious effect of 
high protein diet on renal function

Ko, Obi, Tortorici and Kalantar-Zadeh, Curr Opin Clin Nutr Metab Care 201626DO N
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Kalantar-Zadeh, Kramer, Fouque, NDT Nov 2019

Nephrol Dial Transplant. 2019 Nov 7. 

High‐protein diet is bad for kidney 
health: unleashing the taboo.
Kalantar‐Zadeh K1, Kramer HM2, Fouque D3
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LPD to sVLPD: effect on CKD progression? 
MDRD study (CKD stage 3) NEJM 1994

MDRD: Modification of Diet in Renal Disease

MDRD study 1: secondary analysis

Levey AS et al, J Am Soc Nephrol 1999; 10: 2426-2439 

MDRD: Modification of Diet in Renal Disease
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MDRD study 1: secondary analysis

Levey AS et al, J Am Soc Nephrol 1999; 10: 2426-2439 

MDRD: Modification of Diet in Renal Disease

MDRD study 1: secondary analysis

Levey AS et al, J Am Soc Nephrol 1999; 10: 2426-2439 

MDRD: Modification of Diet in Renal Disease
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MDRD: Modification of Diet in Renal Disease

MDRD study 1: secondary analysis

Levey AS et al, J Am Soc Nephrol 1999; 10: 2426-2439 

effect?

Kalantar-Zadeh & Fouque, NEJM, Nov 2017

Challenge 3:
Some Nephrologists and Dietitians believes that 

Low Protein Diet is NOT SAFE!

“Low Protein Diet leads to MALNUTRITION 
and high mortality!”

Barriers in the Managements to Low 
Protein Diet Therapy for the of CKD

in the Elderly
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Letter to NEJM re Kalantar‐Zadeh & Foque paper:

Is there an Additive Effect of Low Protein Diet on ACEi/ARB Therapy? 

35

Additive Effect of Low Protein Diet on ACEi/ARB Therapy 

Kalantar‐Zadeh K and Fouque D. Nutritional Management of Chronic Kidney Disease. N Engl J Med. 2018;378(6):584‐585. 

Study Description ACEi/ARB Effect

HUMAN Studies

Ruilope et al, 
1982

N=17 pts proteinuria>3 g/d, 3 
weeks LPD <1.0 g/kg/d +/‐
Enalapril (20 mg daily) 

Enalapril (10 mg/d)  Addition of enalapril led to further ↓ proteinuria 
and  ↓ filtration fraction, whereas K, PRA, GFR, 
and RPF values increased

Gansevoort et al, 
1995 

Open label randomized controlled 
trial (n=14 pts proteinuria > 3g/d): 
LPD vs ACEi vs. LPD+ACEi

Enalapril (10 mg/d)  ↓proteinuria

Chin et al, 
2015

Open label case‐control x 26 weeks, 
n=174 pts eGFR>30 ml/min 

Olmesartan (40 
mg/d)

The probability of ↓albuminuria with ARB was 
lower in pts with an increased eUUN vs ARB alone

ANIMAL Studies

Cartwright et al, 
1988

¾ subtotal nephrectomied rats, LPD 
vs. NPD +/‐ ACEi

Captopril (50 
mg/kg/day)

↓proteinuria and ↓glomerular lesions

Peters et al, 
2000

Mesangioprolifearative GN model in 
rats: LPD vs NPD +/‐ ACEi/ARB

Enalapril (100 mg/l) 
or losartan (100 
mg/l) drinking water

↓TGF‐β overexpression in glomeruli, ↓proteinuria, 
↓glom. matrix accumula on & over‐production of 
fibronectin & PAI‐1

Zhang et al, 
2016

¾ subtotal nephrectomied rates, 
LPD vs. NPD

Mesangial cells treated with serum of LPD rats, 
↓expression of Ang II, AT1R, fibronec n, TGF‐βDO N
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American Journal of Clinical Nutrition 2013
Reconciling Low Protein Intake with Nutritional Therapy:

Is there Risk of Malnutrition?

American Journal of Clinical Nutrition 2013

Kovesdy, Kopple and Kalantar-Zadeh
Management of PEW in NDD-CKD: Reconciling 
LP Intake with Nutritional Therapy

AJCN 2013

 Normal adult requirement: 
 … 0.46 g/kg/d if Essential AA provided  0.6 g/kg/day 

 RDA (recommended dietary allowance): 0.8 g/kg/day
▪ Estimated from average protein need of non‐pregnant, non‐lactating healthy adults: 
~0.6 g/kg/day
▪ Protein of unselected or mixed biological value

▪ Plus 33% to obtain safe intake, hence: 0.6+0.2 = 0.8
▪ FAO/WHO & Food and Board of the National Academy of Sciences recommendation

 Nonnephrotic adult CKD patients
 With no superimposed catabolic illnesses

 Hence: Similar requirement as normal healthy adult!

based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-
77DO N
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 For stable (e.g., nonnephrotic, noninflamed/noncatabolic) NDD‐CKD patients:

 0.6 – 0.8 g protein/kg/day

 ≥ 50% of protein is of High Biological Value (HBV)

▪ HBV are often considered animal origin:
▪ Poultry, meat, eggs, fish, cheese, milk

▪ Low biological value proteins (?): Legumes, grains, nuts, seeds, vegetables

 However:  some studies suggest superiority of plant diet in CKD!

We still suggest >50% of protein source be plant‐based.
 If strict vegan diet (as opposed to lacto‐ ovo‐ vegetarian) or if VLPD is given, then 
supplements may be needed (?)

based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-77

Kalantar-Zadeh… Kovesdy, BMC Nephrol 2016

Biologic Value of selected food items
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 Patients aged < 60 y.o.

 ~35 kcal/kg/day

 Patients aged ≥ 60 y.o.

 30 (‐35) kcal/kg/day (??)

 Low potassium <3 g/day (4.7 g/day if no hyper‐K)
 Low phosphorus <800 mg/day
 Low sodium <2.3 g/day (less stringent: <3‐4 g/day)

From Presentation by Amanda Brown, RD 6/2014
based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-77

Kalantar-Zadeh & Foque, Nutritional Management of CKD.  NEJM Nov 2, 2017

 Patients aged < 60 y.o.

 ~35 kcal/kg/day

 Patients aged ≥ 60 y.o.

 30 (‐35) kcal/kg/day (??)

 Low potassium <3 g/day (4.7 g/day if no hyper‐K)
 Low phosphorus <800 mg/day
 Low sodium <2.3 g/day (less stringent: <3‐4 g/day)

From Presentation by Amanda Brown, RD 6/2014
based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-77

Kalantar-Zadeh & Foque, Nutritional Management of CKD.  NEJM Nov 2, 2017DO N
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Challenge 4:
Some nephrologists do not know how to 

monitor protein-restricted dieting!

“24-hr urine collection is rarely ordered 
by contemporary nephrologists, who 
tend to order only “spot” urine protein 

to creatinine ratio!”

Barriers in the Managements to Low 
Protein Diet Therapy for the of CKD

in the Elderly

Check 24 hr urine VOLUME (1 Lit = 10 dL = 1000 ml)

 Urine UreaNitrogen (UNN)  x 6.25 …
 Sodium (<4 g/day or <2.3 g/day) mmol/44 …
 Potassium (<3/day only if high risk of hyper‐K)  mmo/25 …

 Creatinine (1‐2 grams/day)
 Protein
 Albumin (in addition to protein)

 Others, e.g. kidney stone studies (citrate, oxalate, uric acid, Ca, phos, Mg, cysteine) but usually 
not necessary

 Calculate creatinine index to ensure there is no under or overcollection:
 24 hr creatinine excretion Men:  1.5‐2.5 g/day (or 20‐30 mg/kg BW)
 24 hr creatinine excretion Women: :  1.‐1.5 g/day (or 10‐20 mg/kg BW)

From Presentation by Amanda Brown, RD 6/2014
based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-77DO N
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Challenge 5:
Keto-analogues and hydroxy-analogues of amino-
acids are often misunderstood and underutilized.

Understand the biology and physiology of keto-
and hydroxy-analogues analogues of amino acids

Barriers in the Managements to Low 
Protein Diet Therapy for the of CKD

in the Elderly

How low can Dietary Protein Intake (DPI) go?
DPI: 1.0 to 0.8 … … 0.8 to 0.6…  … <0.6 g/kg/day?

Metzger M, Yuan WL, Haymann
J-P, Flamant M, Houillier P, 
Thervet E, Boffa J-J, Vrtovsnik
F, Froissart M, Bankir L, Fouque 
D and Stengel B. Association 
of a low-protein diet with 
slower progression of chronic 
kidney disease. Kidney 
International Reports. 2017. 
doi: 10.1016/j.ekir.2017.08.010. 
PubMed PMID. URL: 
http://dx.doi.org/10.1016/j.ekir.2
017.08.010.

The lower, 
the better
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 What would be equivalent of ~0.6 g protein/kg/day?

0.3 g/kg/day comes from protein of any quality

 Additional 0.28 g/kg/day is from a supplemented mixture of the 
nine essential amino acids (EAAs) or of some EAAs and ketoacid
and hydroxyacid analogues of the other EAAs
▪ Ketoacids are not currently in the USA/Canada

 Supplements may be helpful for patients unable to adhere to 
intake of high biological value foods

based on Kovesdy, Kopple & Kalantar-Zadeh. Am J Clin Nutr.  2013;97(6):1163-
77

KK2

AJKD 2015
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Keto‐acid analogues (KA) supplementation 
in LPD or VLPD

49

Kalantar-Zadeh  
& Fouque, 
N Engl J Med
2017

Kalantar‐Zadeh & Fouque, 
NEJM, Nov 2017

Shah, Kalantar-Zadeh  & 
Kopple, AJKD, 2015

Challenge 6:

Transition to dialysis should occur 
gradually “incrementally” with use of low 

protein diet

Low protein diet and ketoacids to preserve RESIDUAL 
KIDNEY FUNCTION (RKF) longer!

Barriers in the Managements to Low 
Protein Diet Therapy for the of CKD

in the Elderly
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Avoidance of 
nephrotoxins

RAAS blockade

BP control?

Avoidance of 
hypovolemia

 Peritonitis in PD

Low protein diet ?

Therapeutic options 

Residual Kidney Function (RKF) 
upon Transition and Dialysis Patients

Maintenance of liquid balance

middle molecule & uremic toxins

Malnutrition and inflammation

Improved BP control &  in LVH

Endocrine: Epo, Ca++, Pi, VitD3  

 Survival & quality of life

Benefits of RKF

Twice‐Weekly HD?

© K. Kalantar‐Zadeh 2019
© K. Kalantar‐Zadeh 2019 for 2017 [in press]. 

Do NOT reproduce prior to publication!

Once-a-week Twice-a-week Thrice-a-week

Nutritional support +++ ++ +

Protein intake Reduced (6 out of 7 

days): sVLPD

Reduced  (5 days): 

sVLDP or LPD 

increased

Energy intake increased increased increased

vascular access compromise + ++ +++

Protection of residual renal

function

+++ ++ -/+

“Counter-Physiologic” effect of 

HD treatment 

+ ++ +++

HD scheduling challenge + ++ -

Costs and reimbursement + ++ +++

Nutritional Management of Incremental HD: strategies for 
dialysis commencing: once weekly  2x/week  3x/week 

Modified from:
Caria S, Cupisti A  Sau, Bolasco. BMC Nephrol 2014;15:172 

Bolasco, Cupisti, Locarellli, Caria, Kalantar‐Zadeh, J Ren Nutr. 2016 26:352‐359DO N
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Challenge 7:
It is often believed that plant-based foods, fruits 
and vegetables have low biologic value proteins 

and high potassium

Diversify and better combine plant-based diet -
Use potassium binder instead of “low 

potassium diet”

Barriers in the Use of Plant-Base 
Diet in DKD

Figure 3. Restricted cubic spline of mortality association of plant protein ratio in the 
estimated glomerular filtration rate < 60 mL/min/1.73 m2 subpopulation. 

Xiaorui Chen,  Guo Wei,  Thunder Jalili,  Julie Metos,  Ajay Giri,  Monique E. Cho,  Robert Boucher,  Tom 
Greene,  Srinivasan Beddhu. The Associations of Plant Protein Intake With All-Cause Mortality in 
CKD, American Journal of Kidney Diseases, 2015, http://dx.doi.org/10.1053/j.ajkd.2015.10.018 

CKD Pa ents:  ↑ Plant‐Protein Ratio  ↓ Mortality? 
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>2/3 of Protein from Plant Sources (Vegetarian Diet)

• A diet in which 70% protein are from plants (by the removal of animal 
proteins from the diet including meat):
– urea generation is decreased

– inflammation is reduced

– acidosis is better controlled 

– very little absorbable phosphorus

– Better bowel movement, leading to less likelihood of hyperkalemia

Thus a vegetarian profile of the diet may be an interesting option, granted that 
protein intake is reduced and energy intake sufficient, a prerequisite for all 
dietary manipulations in CKD patients.

Part 7

Sodium Intake in CKD/DKD
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Disease Associated with Calibrated 24-Hour Urinary Sodium Excretion

Mills KT, et al. JAMA 2016

Controlling Uremia and 
Proteinuria

Assuring Adequate Dietary Intake 
and optimal Nutritional Status

Initial Dietary Counseling (after 24-hr urine test)
•Estimate renal clearance and daily Na and K intakes
•Estimate DPI = 6:25 x UUN†

•Assess DPI & DEI via diet recall/diaries/interviews
•Assess preexisting dietary knowledge and education
•Re-assess nutritional risk scores and GI symptoms
•Discuss TARGETS for DPI, DEI, K, Na, Ca, P, fluid: 

• if (e)GFR<45 ml/min and/or proteinuria >0.3 g/d 
 target DPI 0.6-0.8 g/kg/d with >50% HBV

•If signs of PEW (e.g. MIS ≥5 or SGA ≥B): 
• consider higher DPI targets and/or supplements‡

• target DEI>30-35 Cal/kg/d, reassess in 2-4 mo.

Initial Nutritional Assessment by Clinician/Dietitian:
•Assess CKD staging, uremic signs/symptoms, and nutritional status
•Examine level of knowledge and interest in nutrition and conservative management of CKD
•Assess edema-free weight, IBW, BMI, muscle and fat mass, and their recent changes over time
•Assess appetite, GI symptoms, nutrition risk scores (SGA, MIS, ISRNM) 
•Examine fluid/salt/protein/processed food intake, vegetarian vs. non-vegetarian foods, supplements
•Order 24-hr urine for creatinine, urea, protein, Na, K (assure accurate 24-hr urine collection)
•Order concurrent blood tests including metabolic/glycemic panel*, P, Ca, PTH, 25(OH)-Vitamin D

Slowing CKD Progression if 
Possible

Goals of Nutritional Management of CKD 
• Conservative CKD management to avoid/delay dialysis/transplant
• Improving health-related quality-of-life, hospitalizations and survival
• Ensuing the following objectives of the CKD nutritional therapy:

•Repeat Dietary Counselling (every 3-6 mo.)
•Order 24-hr urine tests for each visit if possible
•Repeat all other tests/assessments as in Box 1
•Assess uremia signs and symptoms
•Assess ADHERENCE, motivation and knowledge

•Compare estimated DPI with target DPI
•Assure adequate DEI 30-35 Cal/kg/d¶

•Re-assess dietary knowledge/education
•Re-assess appetite and scores (SGA, MIS, ISRNM)
•If signs of PEW: Consider temporary liberalization of dietary 
restrictions and/or add supplements‡

•If worsening uremia or ↑SUN: Lower DPI target ‡ ‡

1

2 3

4

Kalantar-Zadeh K, Fouque D. N Engl J Med ;377:1765-1776

Algorithm/steps for 
nutritional management 
of CKD patients
Kalantar‐Zadeh & Fouque, 
N Engl J Med 2017, on‐line appendix

DO N
OT 

COPY



2/29/2020

30

59

Conclusions: Lifestyle and Diet in CKD

• Lifestyle modification can be recommended to persons with DKD and amy other 
CKD

• Alternative nutritional approaches to CKD/DKD management should be used and 
innovated such as nutritional management of CKD to add to the armamentarium 
of the CONSERVATIVE & PRESERVATIVE MANAGEMENT of CKD.

• Low Protein Diet (LPD) of 0.6-0.8 g/kg(IBW)/day should be the target for non-
dialysis-CKD/DKD patients Stages 3b-5 and all proteinuric patients including 
DKD (A3 albuminuria >0.3 g/d) with high-biologic value protein and adequate 
energy and micronutrients and >50% from plant-based sources.

• At least 50% of the CKD diet should be from plant-based diet, and the wrong 
dogma of restricting fruits and vegetables for the fear of hyperkalemia should be 
opposed

• Dietary sodium in CKD/DKD can be <3-4 g/day. Targeting <2.3 g/day can be too 
stringent. 

Summary of recent developments:
Revisiting the old concept of renal nutrition within the 

Contemporary Framework

1. US Government Executive Order of July 10, 2019

2. World Kidney Day 2020: Focus on Secondary and Tertiary Prevention 

3. KDOQI Guidelines 2020: CKD

4. Recent data suggesting harm caused by high protein diet, focus on kidney health 

5. More Conservative/Preservative Approaches (avoid the tern “predialysis”)

6. More attention diabetes and DKD: LPD and keto-analogues vis-à-vis insulin sensitivity and 
obesity

7. Patient-centric, Individualized approach across different patients characteristics (age, 
gender, race)   

8. Nephrologist and dietitian synergy

9. Protein-Energy Wasting and Sarcopenia  

10. Revisiting Old Lit.: MDRDDO N
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Nutritional and Dietary Management 
of Kidney Disease: A Patient Care 
Approach 

• We are what we eat: Learn how to enforce 
kidney health through nutrition and diet

• Saturday, Feb. 29, 2020 – 7:30 am ‐ 4:45 pm
• University of California Irvine (UCI) Medical Center, 
Bldg. 53, Auditorium 101 

• The City Drive South, Orange, California 92868, USA

• UCI Nephrology has teamed up with the nation’s 
leading experts to leverage their interests and 
expertise to provide insights on real‐world clinical 
management and hands‐on workshops for dietary  
approaches.

• This is a full‐day CME course for physicians 
(nephrologists, internists, urologists and family 
practitioners) and other healthcare providers and allied 
health professionals (dietitians, nurses,  nutritionists 
and researchers) who will learn the pathophysiology 
and mechanisms related to the role of nutrition in 
kidney disease and kidney health.DO N
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