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Kidney disease has NO symptoms carly o:
CKD Prevalence: 14% general population
Diabetes and High Blood Pressure 1mairicauses

Risk for dialysis compared to Caucasians
3.7x T African Americans
1.4x T Native Americans
4.5x T Asians
1.5x . Hispanic

Each year, kicriey disease KILLS more people
than breast o prostate ¢. cer

https://www.niddk.nih.gov/health-information/health-statistice \<iiney-disease. Accessed 9/2018
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Guidelines

and Dieteti

demy of Nutrition and Dietetics. CKD Guideline 2010. www.andeal.org
National Kidney Foundation 2004. http://www.kidney.org/professionals/kdoqi/guidelines_updates/doqi_nut.html
KDIG0 2012. http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf
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Restriction and CKD

Cochrane review; 8 studies (3 RCT, 5 crossover), n=258; duration |-26 weeks

Na restriction (1-3.2 gm/d)
SBP | 8.75 mmHg; DBP | 3.7 mmHg
Significant | proteinuria
No difference in eGFR, CrCl, serum Cr

Bottom line: BP & proteinuria reduction ¢ uld translate into |
mortality and ESRD, if salt reduction m¢ tained lor. term

McMahon et al. Cochrane Database Syst Rev. 2015
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Restriction with ACEI

Multicenter, crossovemm=>52 pts; ¢ s;low Na < 2.3 gm

O ACE inhibition
O ACE inhibition-ARB

Proteinuria
ACEIl + Reg Na: . .68 gm/d
ACL! + Low Na: 0.85 gm/d

Proteinuria (g/day)

*+¥
1
1

Regular sodium diet Low sodium diet

Slagman et al. BMJ 2011
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Potassium
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Guidelines

and Dieteti USDA 2015-2020

CKD 1-2: >4 g/d Healthy Adults:
CKD 3-5:2-3 g/d 4.7 g/d

demy of Nutrition and Dietetics. CKD Guideline 2010. www.andeal.org
N\ = tional Kidney Foundation 2004. http://www.kidney.org/professionals/kdoqi/guidelines_updates/doqi_nut.html
L~ A Dietary Guidelins 2015-2020. https://health.gov/dietaryguidelines/2015/guidelines/appendix-7/
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Supplementation and Blood Pressurec

Meta-analysis; 23 trials, 1,2 13 participants; 4-52 weeks

Compared to placebo
SBP: -4.25 mmHg
DBP: -2.53 mmHg

pcrease in blood pressure (mmHg)

Poorolajal et al. PLOS One. 2017
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Potassium intake and CKD Incidence

NHANES; n=| 1.Z; dy; mean age 45; mean GFR 88
mli/min/1.73m?

Lowest (£ 1737 2/d) vs Highest (>3342mg/d) potassium intake
119% 1 risk of CKD incidence

rma et al. Am J Neph. 2013




Calcium

CALCIUM

Guidelines

and Dieteti

Total ca/clum intake

< 2,000 mg/d

K/DOQI

CKD 3-5:
Total calcium intake

< 2,000 mg/d
(OPINION)
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KDIGO

No limits

for dietary calcium
intake

demy of Nutrition and Dietetics. CKD Guideline 2010. www.andeal.org
N=tional Kidney Foundation. http://www.kidney.org/professionals/kdoqi/guidelines_updates/doqi_nut.html
k01530 2012. http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf
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Balance in CKD 3—+4

N=12 (6 control, 6 treatment); 48 hr inpt;
800 mg vs. 2000 mg Ca*+ diet

800 mg/d calcium intake
Neg to neutral calcium balance

>2,000 mg/d calcium
Positive calcium balance without | in
calcium absorption or 1 in serum or urine
calcium
Excess calcium deposition in tissue

Spiegel et al. Kidney Int. 2012
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PHOSPHORUS

Guidelines

Academy of Nutrition
and Dietetics

CKD 3-5:

Low phosphate
diet
(800-1,000 mg/d)

CKD 3-4:
800-1,000 mg/d
when phos. > 4.6mg/dI
ESRD:
800-1,000 mg |
when phos. > 5.5mg/dl

L
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N

CKD 3-5
Limit diet ry
phosph=ic intake;

consider phosphate
source
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Academy of Nutrition and Dietetics. CKD Guideline 2010. www.andeal.org
National Kidney Foundation. http://www.kidney.org/professionals “kdoqi/guidelines_upuc ut.html
KDIGO 2012. http://www.kdigo.org/clinical_practice_guidelinec 1 .f/CKD/KDIGO_2012_CKD_GL.pdf
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Serum Pho.phorus

Meta-analysis; < / conori siudics, | ,644

d Mortality

d , Kidney
Decreased / ]

kidney function
=
o

Each 1 mg/dl 1. rease in serum

o_.0 Insufficient |
hosphorous: o o O |
. © FetuinA
-]
o e Compensation b
n OF death 1 18% % penasion by
5 stimulatini
H I b | AN eat T 0 @ ﬁ"s“i’\‘t" phosphate exc?eﬁun
ot phosphate
od "‘,’ / balance
# &
o - = Parathyroid
emov; 4
by reticulo- d

endothelial
system

glands
Fetuinmineral  Stimulates| | Stimulates
complex FGF2 PTH
(calciprotein  S€cretion secretion -
particles)

Bone @

ner et al. JAMA. 2011 18
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Inorganic vs. Organic

Inorganic phosphate
Not protein-bound
Directly absorbed in gut
80-100% absorption

Processed foods, precooked
meals, cheese, soda

Organic phospha*-

Protein-bour .
Hydrolyzed n intestine 1
inorganic pi sphate

< 60% absorpiion

Ani ial and plant sources

Noori et al. UKD. 2010

PHOSPHORUS
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Animal- vs. Plant-Based

Animal-base.
Organic phosp. ~tein
‘"tracellular compartments

Easily vdrolyzed and
absorbe !

40-60% ibsorbed by gut

Plant-based

Organic phosphate mostly in

phytic acid or phytate storage
form

Humans lack phytase — low

absorption

10-30% absorbed by gut

1zalez-Parra et al. Cardiovascular Pathology. 2012
Noodetal JKD. 2010
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Phosphorous—Protein

Table 1. Sebscted Sources of Distary Pho:

Protein i
ke Servisg Ratio, mgig Absorption, %
Crganic

Animal protain

Beal (cocked)
Chicken
Turkiry
Fsh, halibut
ALihmn
Vagatanan prota
Bread, whole wheat
Braad, snnched whits
Almands
Paaniits
Lentils (cooksd [ cup
Charnlata 1 4 ounces 142 to 216 27
ic (additrves and prese
Carbonated cola dimk 12 gunces 40 Mot Applicabe

"A J-ounce serving 15 aboul the size of a deck of cards.
TPhyta o ability
Tinerganic pi - y compriss 50% or mare of dady distary phasphonss laad

Noori et al. UKD. 201
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Guidelines

Academy of Nutrition
and Dietetics K/DOQl ".\‘ !

0.6-0.8 g/kg/d CKD 1-4: 0.8g/kg/d
nondiabetic CKD 0.6-0.75 g/kg/d with DM (2C),

0.8-0.9 g/kg/d ithout DM (2B)
diabetic nephropathy and GFR < 30

Academy of Nutrition and Dietetics. CKD Guideline 2010. www.andeal.org
National Kidney Foundation. http://www.kidney.org/professionals/kdoqi/guidelines_updec ut.html
KDIGO 2012. http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf

PROTEIN 3@ CENTERFOR
VAN HEALTHY LIVING
KA

4 KAISER PERMANI ENTE.

Restriction

Meta-analysis LPD, nendiabetic CKD; | 0 studies, 2,000 patients; CKD 3-4; avg age 48

* LPD (0.6 g/kg/d); severe LPD (0.3 g/kg/d); std (= 0.8 g/kg/d)
* lLow-protein diet , 32% for death (rr 0.68, 95% Ci 0.55-0.84; P=0.0002)
NNi: 2 to 56 with LPD to avoid 1 renal death

Fouque. Cochrane Database Syst Rev. 2009
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Protein Source

Multi-Ethnic Study of Atherosclerosis (MESA); Cross-sectional; n=5,042; age 45-84, no CVD, Di
macroalbuminuria

Total nondairy animal food vs. other
* 11% 1 albumin/cr

1 whole grains, fruits, vegetable, low-fat dairy
* 20% | albumin/cr ratio

Nettleton et al. AJCN. 2008

PROTEIN

Red Meat md CKD

ARIC;n=11,952, age 44-66 yis; e
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Highest vs. lowest red meat intake
e 22%17 in CKD risk

ng et al. J Ren Nutr. 2017
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Singapore Chinese Health Study; prospective, n=63,257; age 45-74;flu 15.5 yrs
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Highest vs. lowest total protein

* 24% 1 risk

Highest vs. lowest red meat intake

* 40% 1 risk

* Substituting 1 serving red meat with other protein: max 62.4% | risk

Intake of poultry, fish, eggs, dairy
* No association

Lew et al. JASN. 2017

PROTEIN
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Ketoanalog ‘e Supplemented
Vegetarian Uiet

207 pts randomized; | 2 months; 103 LPD (0.6 glkg/d mixed protein); 104 KD +VLPD (0.3 glkg/d + KA,
plant-based protein)

cndpoiint: RRT or > 50% | GER
* 13% KL + VLPD vs. 42% in LPD ( < 0.001)

NNT x 1 yr to avoid reaching end point by 1 pt

Garneata et al. JASN 2016
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Indoxyl Sulfate, P-Cresyl Sulfate

Uremic toxins derived from bacterial fermentation of protein |
colon

« 1 oxidative stress in renal tubular cells and g/omeruli
« Activate inflammatory pathways
Vegetarians with | levels than omnivores

Evenepoel. Nephrol Dial Transplant. 2011
Tumur et al. Am J Nephrol. 2010
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Soy Protei

Randomized, crossover tiidl; 3glkg protein: 70% animal + 30% vegetable vs. 35% animal + 35%
soy + 30% vegetal
Soy protein consuit ption
| unnavy urea NItrogen (o0s:os.s.02.0.6meaL, respectively, b; P < 001)
> ,l, pl‘Ote ll.ll'ia (=78 = 37 vs. 42 + 39 mg/day, respectively, SD; P < .001)

l seriii pPhoSPNOrous (-063:0:2v.0.2:0.3mgadL, respectivel, s; P < 01)

Azadbakht et al. J. Renal Nutr. 2009
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Saturated i ot

REGARDS stuay; Cross-secticiial; 1 '56; age = 45,2003-2007; high ACR 25-354 ug/mg women,
17-250 ug/img me:

ted fat at 13% vs. < 10%
33% | risk for albuminuria

st al. Am J Clin Nutr. 2010
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CKD Incidence
N=1630 from Iehran Lipid & Clu tudy; flu 6.1 yrs; baseline GFR > 60 mllmin/|.73m?
Highest (33.5g/d) vs. lowest (13.6g/d) fiber intake

* B53% | in CKD incidence

Each 5 g/d 1 in fiber
* 11% | in CKD incidence

niran et al. BrJ Nutr. 2018




FIBER

Fiber, CKD, and All-
Cause Mortality |

NHANES [ll;n=14,543; avg age 45; CKD prevalence ' . T
5.8%

ENT! B
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CKD

Inscluble fiber

] . . Non-CKD
Every 10 gm/d 1 in dietary fiber
« 19% | in all-cause mortality Soluble fiber o
2_IOU
Raj Krishnamurthy et al. Kidney Int. 2016 35

2/29/2020
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CKD

No direct studies with sugar and
microalbuminuria

1 prevalence of
microalbuminuria in prediabetics

0%

Normal Glucose
Tolerance

Bahar et al. Nephrourol Mon. 2013
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Sugar Intak and CKD

n=2,600, age = 5 0*Suyrsjiuiicide
eGFR < 60 mlimn. 73 m2

Highest (169 g/u, s. lowest (86.2 g/d) sugar intake
_ "~ 1 risk of CKD incidence

inath etal. 2011

19
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Artificial Sweetened Soda and G\ ©

Nurses’ Health Study; women n=3,318; 1989-2000

Primary outcome: > 30% | GFR over 11 years

Consumption > 2 servings/day
102% 1 risk

Lin et al. CJASN. 2011
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Diet Soda “\d ESRD Risk

ARIC Study; n=! 5, *66;micaici /L

< 1 dlass/wk vs. > ( glasses/wk
83% -isk of ESRD

F " nolzetal. 2016




;“% CENTER Furc
NN HEALTHY LIVING
2 CAER PERMANENTE.

CENTER FOR
HEALTHY LIVING

4 KAISER PERMANENTE.

Plant-based  ~t

ARIC Study; n=! ' ~80; jtime s yi5,

Higher adhere, ~to:
Plant based dic' 8% | CKD incidence
lthy plant-based diet 14% | in CKD incidence

Lesc Mealthy plant-based diet 11% 1 in CKD incidence

Re/ined grains, juices, sweets/desserts
Resu!' s significant independent of sociodemographic factors and health
bebh=viors

_.«0f CKD cases avoided via 1 adherence to plant-based diet

nju et al. CJASN 2019

2/29/2020
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Bottom Line
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Eat food, not too much,
mostly plants.

ICHAEL POLLAN
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Higher consumption of: Lower consumption of:

Whole grains Salt
Fruits & vegetables Refined grains

Legumes Protein < 0.8 g/kg/d (prefer
' \

Nuts plant-base

Red and procecscc ineats

Sugar-sweetened foods and

beverages

I
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kp.org/centerforhealthyliving

Than's you!






