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“The art of medicine is 

 making good decisions  

based on poor information.” 

Author unknown 



Challenges of Providing MNT 

• Limited evidence-based nutrition research 

• Dependence on consensus/opinion 

• Conflicting recommendations 

• Realities of implementing dietary restrictions 

• Questionable outcome indicators to measure 

nutrition status 

• Reliance on patient self-report 

 

 



AGENDA 

• KDIGO Guidelines 2013 

• Practice beyond the guidelines 

• Hot topics 

– Phosphorus 

– Fructose/Uric Acid 

• Putting it all together 



Comparison of Diets for CKD 

CKD HEMO PD 

HOME HEMO 
TRANS. 

Protein Low High Higher Varies 

K+ Varies Low High Varies 

PO4 Low Low Low Liberal 

Ca Supplement? Supplement? Supplement? Supplement? 

Na+ 1500-2000 mg 2000-2400 mg 2000-3000 mg 2000-3000 mg 

Fluids Varies Limit Liberal Liberal 

Calories Varies Varies Limit Varies 



KDOQI  2000 



Kidney International, January 2013,  

Vol 3, Issue 1, Supplements 
kdigo.org 



         

• Equations use serum creatinine, age, 

gender, weight, and race 

• Cockcroft-Gault equation 

• Modification of Diet in Renal Disease 

(MDRD) 

• New equation:  Chronic Kidney Disease 

Epidemiology Collaboration (CKD-EPI) 

2010 

• Calculator online:  kidney.org 

GFR Equations 



Evidence Grading 

Level 1 

“We recommend . . .” 

 

Level 2 

“We suggest . . .” 

KDOQI Methods for Guideline Development 



Proteinuria Predicts Progression 

• Urine Albumin/Creatinine Ratio 

 Normal  0-29 

 Albuminuria >30 

 

• Urine Protein/Creatinine Ratio 

 Measure if albuminuria >300 

 Ratio ≈ g protein excretion (24°) 

 Target <1.0 

 

 



GFR and Cr Caveats 

Age  

Female  

African American  

Vegetarian diet  

Ingestion of meat  

Muscular habitus  

Muscle wasting  

Obesity No change 

Certain medications  

Factors affecting serum creatinine levels: 

  



My favorite guideline: 

3.1.22:  We recommend that individuals  

with CKD receive expert dietary advice 

and information in the context of an 

education program, tailored to severity 

of CKD and the need to intervene on 

salt, phosphate, potassium, and protein 

intake where indicated (1B) 



KDIGO Suggestions for Protein 

Protein intake: 

3.1.13:  0.8 g/kg/day in adults, with appropriate 

 education 

3.1.14:  Avoid high protein intake  

 (>1.3 g/kg/day) 



What weight to use? 

• Ideal Body Weight (IBW) 

• Standard Body Weight (NHANES II)* 

• Adjusted Body Weight* 

– Amputations 

– Obesity/underweight 

– Edema-free 

 

*KDOQI recommendation, opinion 

KDIGO: no comment 

 



Hypoalbuminemia May ≠ 

Malnutrition 

• Proteinuric effect 

• Albumin is acute phase reactant 

• Malnutrition-Inflammation Complex 
Syndrome (MICS)* 

– May account for high rate of CVD in CKD 

– May contribute to “reverse epidemiology” of 
dialysis survival 

 

 *Fouque, et al, “A proposed nomenclature and diagnostic 

criteria for protein-energy wasting in acute and chronic 

kidney disease”, Kidney International, 2008, 73:391-398 



KDIGO:  Glycemic Control 

3.1.15:  Recommend target HbA1c of ~7% to 

prevent or delay progression of microvascular 

complications of DM including DKD  

3.1.16:  Recommend not treating to 7% target in 

those at risk for hypoglycemia    

3.1.17:  Suggest HbA1c target extended above 7% 

in those with co-morbidities or limited life 

expectancy 

3.1.18:  Be part of multifactorial intervention 



DM  CKD 

• 25-40% of pts w/ T1 or T2 DM develop 

diabetic nephropathy within 20-25 years of 

onset 

• DM is independent risk factor for death due to 

CVD  

• Twice the mortality in pts w/DM + albuminuria 

• In Hawai’i, ~70% ESRD pts have DM 



Interpreting HbA1c in DKD 

Remember: 

•  People with CKD may have red cell life span 

<90 days resulting in falsely low HbA1c 

•  May need to review actual blood sugar logs 

• Watch for hypoglycemia (and unawareness), 

with decreased insulin clearance 

 



DM Medication Caveats 

• Avoid renally excreted meds (e.g. 

glyburide) 

• Dose adjustments for insulin when       

GFR < 30 – watch for hypoglycemia 

• Metformin 

– Review when GFR <45 

– Suggest avoid when GFR <30 

KI Supplements (2013) 3, 91-111 



KDIGO:  Sodium 

3.1.19:  Recommend lowering Na intake to 

 <2000 mg/day, unless contraindicated 



Target-Organ Damage Due to High Intake of Sodium Chloride. 

Kotchen TA et al. N Engl J Med 2013;368:1229-1237 



Sodium 

• HTN:  treatment slows progression of 
CKD 

• Target blood pressure:  140/90 mm Hg  
with  microalbuminuria 

• Target blood pressure 130/80 mm Hg 
with albuminuria or proteinuria 

• High Na intake ↑ BP, ↑ proteinuria, 
blunts RAAS blockade 

• Na sensitivity 

 
 

Kidney International Supplements, KDIGO Clinical 

Practice Guidelines for the Management of Blood 

Pressure in CKD; Dec 2012, 2 (5) 



KDIGO: Phosphorus 

Diagnosis, Evaluation, Prevention and 

Treatment of Chronic Kidney Disease 

related Mineral and Bone Disorders  

(CKD-MBD) 

Kidney International: 76, Supplement 113; 

August, 2009 



Phosphorus Restriction 

•  Urinary excretion and  serum levels 

when GFR declines to <40-45 

•  P levels increase PTH (parathyroid 

hormone) and FGF23 (fibroblast growth 

factor 

•  Risk for vascular calcifications and 

mortality 





Phosphorus Bioavailability 

SOURCE ABSORPTION 

Animal 40-60% 

Plant <50% 

Inorganic (additives) >90% 



P to Protein Ratios 

  mg P g Pro Ratio 

Egg white, 1 large 5 3.6 1.4 

Canned tuna, water pack, 3 oz 139 21.7 6.7 

Canned tuna, oil pack, 3 oz 265 24.8 10.7 

Soy milk, 8 oz 120 6.8 17.4 

Cow’s milk, 8 oz 229 8.1 28.3 

Liquid non-dairy creamer, 1 oz 19 0.3 63.3 

Cola soda 65 0 65 



KDOQI:  Uric Acid 

• 3.1.20:  Insufficient evidence to support or 

refute the use of agents to lower serum 

uric acid concentrations in people with 

CKD and either symptomatic or 

asymptomatic hyperuricemia in order to 

delay progression of CKD (not graded). 



However . . . 

NHANES 2007-2010 

 GFR   Prevalence of Gout 

 ≥ 90    1.59% 

 60-89   5.73% 

 30-59   12.93% 

 <30    29.81% 



What’s the connection? 

Jalal, et al, Uric Acid as a Target of Therapy in 

CKD, Am J Kidney Dis, 2013; 61(1):134-146 



 



Proposed Mechanism for Uric Acid–Mediated Hypertension 

Feig D et al. N Engl J Med 2008;359:1811-1821 



Cardiovascular Conditions and Risk Factors Associated  
with Elevated Uric Acid 

Feig D et al. N Engl J Med 2008;359:1811-1821 



Where is the uric acid coming 

from? 

FRUCTOSE metabolism 

      

 rapidly depletes ATP in liver 

      

  generating adenosine (purine) 

       

     uric acid 





Effect of fructose on various organ systems.  

Johnson R J et al. Endocrine Reviews 2009;30:96-116 





What labs do you look at? 

• Creatinine  
• GFR 
• BUN 
• Albumin 
• Albuminuria or proteinuria 
• Lytes 
• Bone:  Ca, P, PTH 
• Lipids 
• A1c 
• Anemia:  Hgb, Hct, Tsat, CBC 
• Uric acid 



How do your prioritize your 

interventions? 

• Hyper/hypokalemia 

• Na intake – BP control 

• Protein intake:  vegetable vs animal 

• Glycemic control 

• Weight management 

• Medication compliance 

• Dietary supplements 

• Patient readiness 



Putting it Together 

Guidelines = Cookbook 

 

Effective MNT transforms Recipes 

 to DIET (a way of life) 

 

Are you a COOK or a CHEF? 



Questions??? 



RESOURCES 



 



NKF-HAWAII 

National Kidney Foundation of Hawaii 

1634 South King Street 

Phone:  593-1515 

 

 

Patient education/support 

Health screenings for CKD 

http://www.kidneyhi.org/ 



DSI Renal, Inc. 

RENAL RD Email CLINIC PHONE 

Raenell Nakagawa, 

LEAD RD 

rnakagawa@dis-corp.com Pearlridge Home 

Therapies 

Waipahu 

484-4440 x 212 

678-6757 

 Nani Custodio ncustodio@dsi-corp.com Aloha    531-1748 

 Carrie Fujioka-Silva Cfujioka-silva@dsi-corp.com Honolulu    545-3933 x 229 

 Kelly Valdez kvaldez@dsi-corp.com Honolulu    545-3933 x 231 

 Carol Higa chiga@dsi-corp.com Kapahulu    732-7702 

 Rumi Yagi ryagi@dsi-corp.com Kapolei    693-8980 

 Patty Barba pbarba@dsi-corp.com Koolau    234-3900 

 Iris  Maeda imaeda@dsi-corp.com Pearliridge    440-4845 

 Patty Lee plee@dsi-corp.com Pearlridge    440-4833 

 Shirley Seeger sseeger@dsi-corp.com Wahiawa    621-5151 

 Arlene Yuen ayuen@dsi-corp.com Windward    235-0885 

 Sheryl Yoshimura syoshimura@dsi-corp.com Per diem, based at Pearlridge 



HMSA Well-Being Connection 

Diet counseling by phone – no referral 

needed 

1-855-440-7149 

 

Diana Franklin, RD 

Lisa Morita, RD 

 



Ramona Wong, MD 

Classes for patients with CKD 

dr_wong@hawaiiantel.net 

 

Phone:  585-8404 

 

mailto:dr_wong@hawaiiantel.net

