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Acidosis metabdlica

t Pérdida MM # Pérdida dsea

Dieta: I proteinas $ NH;? Rl # Ca urinario
fosfato

| frutas y vegetales

Neutralizar H*

Acido generado de Maxima excrecidn urinaria de dcido
Dieta: 20-50mEq H+/dia (HoPD) | | H=residuales
Metabolismo: 35-60mEq H+/dia TFG normal: 45mEq H+/dra 39-30mEq H+/dra
Total: 35-10mkq H+/dia TFG baja: <20mEq H+/dra .
Retencidn H+
| ’ Bicarbonata sérico
H intersticial
¢ Angiotensina Il t Endotelina EH ::ti;;;;:l:lzr
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High Dietary Acid Load Predicts ESRD among
Adults with CKD

Tanushree Banerjee,* Deidra C. Crews,™ Donald E. Wesson,5 Anca M. Tilea)| Rajiv Saran !

Nilka Rios-Burrows,** Desmond E. Williams,** and Neil R. Powe,*'T for the Centers for
Disease Control and Prevention Chronic Kidney Disease Surveillance Team

Table 3. Adjusted RH for ESRD associated with tertiles of estimated DAL stratified by eGFR and albuminuria

MDRD Equation (95% Cl) CKD-EPI Equation (95% Cl)
Model Adjustment Low
n Middle High PTrend n Middle High PTrend
eGFR (ml/min per 1.73 m?)
=45 1.00 (ref) 854 1.55(0.35102.88) 2.63(1.35t04.13) 0.04 671 1.44(0.70 to 2.17) 2.26 (1.14t0 3.48)  0.001
<45 1.00 (ref) 485 2.33(1.06t05.10) 4.25(1.8110 9.95) 0.001 [538 2.12 (1.04 to 4.33) 3.83 (1.68t0 8.71) __0.001 }
Albuminuria (mg/qg)
<30 1.00 (ref) 722 0.77 (04410 1.39) 1.19(0.54t0 2.64) 0.21 654 0.76 (0.28 to 2.10) 1.04 (0.44t02.52)  0.06
=30 1.00 (ref) 617 2.42(1.14105.18) 2.52(1.10t0 5.76) 0.03 553 3.24 (1,19 t0 8.86) 4.39 (1.89 t0 10.22) 0.02 |

Adjusted for demographic factors (age, sex, and race), nutritional factors (BSA, total caloric intake per day, serum bicarbonate, and protein intake), clinical factors
(diabetes and hypertension), and kidney function/damage status (eGFR and albuminuria). ref, Reference.

Banerjee T et al. I Am Soc Nephrol. 2015;26(7):1693-700.




Higher estimated net endogenous acid .,.,®
production with lower intake of fruits and -
vegetables based on a dietary survey is
associated with the progression of chronic
kidney disease

Koji Toba'"*?, Michihiro Hosojima® @, Hideyuki Kabasawa®, Shoji Kuwahara'”, Toshiko Murayama
Keiko Yamamoto-Kabasawa®, Ryohei Kaseda®, Fri Wada™®, Reiko Watanabe'?, Naohito Tanabe'®, Yoshiki Suzuki'",
Ichiei Narita® and Akihiko Saito’

167
'

Table 3 Estimated change in mean eGFR from 2008
Year Estimated change of mean eGFR (95%(C]) Difference (95%Cl)

NEAP < 50.1 (n=50) NEAP 250.1 (n =45} F
2011 —-3.5 (6.1, =1.0) —6.1 (—8.8, —34) 25(=10,6.1) 0.163
2014 —2.7 (638, 1.4) —85(—128, 4.2 559 (0.1,11.6) 0045

Unit of eGFR is ml/min/1.73 m*; BMI Body mass index, Cl Confidence interval,
eGFR estimated glomerular filtration rate, NEAP Net endogenous

acid production

Linear regression model adjusted for sex, BMI, proteinuria, diagnosis of
diabetes in 2011, and baseline eGFR in 2008

Toba K et al. BMC Nephrol. 2019;20(1):421.



Table 4 Comparison of food intake between patients with higher NEAP and those with lower NEAP

NEAP (mEg/day)

<50.1 (n=50) (25.6-50.1) 250.1 (n=45) (50.8-79.2) F
Cereals 2279 £554 2454 £646 0.099
Potatoes 256+ 242 122+66 <0.001
Pulses 388 £43] 2861235 0.150
Green and yellow vegetables 689 + 445 332+207 <0001
Other vegetables 904 +519 5131270 <0.001
Fruits 1208 + 742 492 =344 <0.001
Mushrooms 125+ 108 53£55 <0001
Algae 65+63 54 +45 0325
Fish and shellfish 392+£226 424 £ 260 0.529
Meats 214+129 276 £148 0.031
Eggs 142 £ 11.2 195+ 140 0.044
Dairy products 695 +79.0 509 £536 0485
Pastries 264 £ 191 238 +£191 051
Alcoholic beverages 332+72 803 +1272 0.031
Non-alcohalic beverages 5168 + 281.1 3036+2279 <0.001

Data are expressed as the mean + standard deviation (g/1000 kcal). NEAP, net endogenous acid production

Toba K et al. BMC Nephrol. 2019;20(1):421.
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Fig. 2 Correlation of NEAP with protein and potassium intake. Scatter plots of NEAP vs. [@) protein intake and (b) potassium intake. r, Pearson's
correlation coefficient. NEAP, net endogenous acid production

Toba K et al. BMC Nephrol. 2019;20(1):421.




Table 5 Crude and adjusted odds ratios for higher MEAP according to higher or lower intake of each food group

Crude Adjusted
OR (959C1) P OR [95%CI) P
Cereals (higher) 1.23 (0.55-275) 0619
Potatoes (lower) 3.56 (1.52-826) 0003
Sugar (lower) 1.0 (047-234) 0914
Pulses lower) 1.47 (0.85-330) 0353
Muts (higher) 235 (0.99-512) 0053
Green and yellow vegetables (lower) 704 (3.18—20.00) < 00M 5.18 (1.83-1466) 0.002
Other vegetables (lower) 358 (1.52-826) 0.003 387 (1.29-11.62) 0016
Fruits (lower) 6.41 (262-1562) < 000 845 (2.19-19.00) 0.001
Mushrooms (lowwer) 294 (1.28—680) 0011
Algae (lower) 1.04 (0.47-234) 0914
Fish and shellfish (higher) 1.34 (0.80-299) 0475
Meats (higher) 220 (0:99-512) 0053 264 [092-761) 0.071
Eggs (higher) 220 (099-512) 0053
Dairy products (lower) 1.04 (047-234) 0914
Fats (higher) 1.16 (0.47-234) 0.753
Qils (lowwer) 1.24 (0.55-278) 0604
Fastries (lower) 1.04 (0.47-234) 0914
Alcoholic beverages (higher) 1.33 (0.59-2949) 0489
Seasoning (higher) 1.13 (0.51-254) 0762

Cl Confidence interval, NEAF Met endogenous acid production, OR Odds matio
Adjusted ORs were calculated using a multivariable logistic regression model. Varables with p < 0.1 for the crude ORs were candidates to be included in the
multivariable model From those candidates, variables for the multivariable model were selected by the forward stepwise method

Toba K et al. BMC Nephrol. 2019;20(1):421.
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Rodrigues L et al. Eur J Clin Nutr. 2020;74(Suppl 1):69-75.
Adair K et al. Nutrients. 2020;12(4):1007.
Rodrigues L et al. J Ren Nutr. 2018;28(3):215-220.

Banerjee T et al. J Am Soc Nephrol. 2015;26(7):1693-700.



Carga acida dietética

Proteinas Potasio

- Cantidad Calcio

- (CallEke Magnesio
Fosforo
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Medicion de la carga acida de la dieta

NEAP [mEq/d] = -10,2
+ 54,5 (g proteina diarios/mEq K diarios)

Dieta occidental: 34-76mEg/dia
Dieta ERC: 47-71mEqg/dia
Dieta ancestral: -88mEg/dia
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Medicion de la carga acida de la dieta

NEAP [mEq/d] = -10,2
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Medicion de la carga acida de la dieta

Proteina 40g
(55% animal)
Potasio
983mg/25mE(q
Fosforo 612mg
Magnesio 109mg
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Medicion de la carga acida de la dieta

Proteina 40g NEAP

(55% animal) 76,4AmEqg/dia
Potasio PRAL 16,2
983mg/25mE(q

Fosforo 612mg
Magnesio 109mg
Calcio 195mg
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KDOQI CLINICAL PRACTICE GUIDELINE FOR NUTRITION IN
CKD: 2020 UPDATE

I Ap lzler, Jomilyons D. Burrowes, Lawra D Bybam-Gray, Katrina L. Campbeoll Juan Josus Carrere, Winse Chan,
Denss Fouque, Allon N. Friedman, Sana Ghaddr, D. Jordh GoldstenrFuchs, George A Kaysen, Joo! D Kopple,
Darved Teta, Angela Yee Moon Wang and Lan Cuppan

Guideline 8: Eloctrolytes

6.1 Statements on Acd Load

Dictary Management of Nea Acid Production (NEAP)
6.1.1 In adults with CKD 1-4, we suggest reducing net acid production (NEAP) through increased dietary intake of fruits and
vegetables (2C) in order to reduce the rate of decline of residual kidney function,

Bicarbonate Maintenance

6.1.2 In adults with CKD 3-5D, we recommend reducing net acid production (NEAP) through increased bicarbonate or a ditric
acid/sodium citrate solution supplementation (7C) in order to reduce the rate of decline of residual kidney function.

6.1.3 In adults with CKD 3-5D, it is reasonable to maintain serum bicarbonate levels at 24-26 mmol/L (OPINION).

Ikizler T &t al. ke J Kiduey Dis. 2020 ;75(3 Swegl 1):51-5907




Consulta nutricional con foco en acidosis metabdlica

Informacidn clinica Bioquimicos Ingesta dietética Estado nutricional

Y

Acidosis metabilica

v

Bicarbonato <22mEq/! Calcular aporte nutricional
pH <7.35 (Protema, P, K Mg, Ca)
l 1
Ajustar prescripcidn proteica Calcular PRAL
l | l
PRAL<D PRAL >0

Evaluar ingesta de alimentos y |dentificar alimentos
reforzar educacidn nutricional Realizar ajustes

RodriguesL et al. J Ren Kutr. 2018 ;28(3:215-220.



Definiciones dietas basadas en plantas

Vegana

m Vegetal

10-15 % VCT proteina
7-15 % VCT grasa
70-80% VCT
carbohidratos

Vegetariana PLADO

m Vegetal ® Huevos-lacteos m Vegetal m Animal
DASH

Mediterranea

Carrero J T et al. Nat Rev Nephrol. 2020;16(9):525-542.
Adair K et al. Nutrients. 2020;12(4):1007.



Dieta dominante en plantas - PLADO

Kalantar Zadeh K et al. Nutrients. 2020;12(7):1931.

Adair K et al. Nutrients. 2020;12(4):1007.

Gluba-Brzézka A et al. Nutrients. 2017; 9(4):374.
Banerjee T et al. J Am Soc Nephrol. 2015;26(7):1693-700
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Dieta dominante en plantas - PLADO

» Fosforo menos biodisponible
(menor absorcion)

« Disminucion de la carga acida
(Indice PRAL)

« Alto aporte de fibra (motilidad
gastrointestinal)

« Cambios favorables en la
microbiota

» Reduccion de factores de
riesgo cardiovascular

Kalantar Zadeh K et al. Nutrients. 2020;12(7):1931.

Adair K et al. Nutrients. 2020;12(4):1007.

Gluba-Brzézka A et al. Nutrients. 2017; 9(4):374.
Banerjee T et al. J Am Soc Nephrol. 2015;26(7):1693-700



Dieta dominante en plantas - PLADO

» Fosforo menos biodisponible » Riesgo de desgaste proteico
(menor absorcion) energetico

« Disminucion de la carga acida  Inadecuado aporte de
(Indice PRAL) aminoacidos esenciales

« Alto aporte de fibra (motilidad « Alto indice glucémico
gastrointestinal) - Alta carga de potasio e

« Cambios favorables en la hiperkalemia
microbiota - Baja palatabilidad y

» Reduccion de factores de adherencia
riesgo cardiovascular - Inadecuada ingesta de omega

3 (si es vegano)
« Bajo aporte de micronutrientes
(B1,, Ca, Zn, Fe)

Kalantar Zadeh K et al. Nutrients. 2020;12(7):1931.

Adair K et al. Nutrients. 2020;12(4):1007.

Gluba-Brzézka A et al. Nutrients. 2017; 9(4):374.
Banerjee T et al. J Am Soc Nephrol. 2015;26(7):1693-700



Implementacion de dieta PLADO

Dieta basada en
plantas
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Carrera JTetal Nat Rev Nephrol. 20206(3):525-542
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I. Ap oy, Jootyrn D. Burrowes. Lawra O Byt Geay, Katrine L Campbell ooy Josun Carvero, Wione Chan
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Guideline 3: Protein and Energy Intake

3.0 Statements on Protein Amount

Protein Restriction, CKD Patients Not on Dialysis and Without Diebates

3.0.1 In adults with CKD 3-5 who are metabolically stable, we recommend, under close clinical supervision, protein restriction
with or without keto acid analogs, to reduce risk for end-stage kidney disease (ESKD)/death (7A) and improve quality of
life (Qol) (2C):

o alowprotein diet providing 0.55-0.60 g dietary protein/kg body weight/day, or
o & very lowprotein diet prowding 0.28-0.43 g detary proten/kg body weight/day with additonal keto acid/amno acid analogs 1o meet
protein requrements (0.55-0.60 g/kg body weight/day)

Protein Restriction, CKD Patients Not on Dialysis and With Diabetes

3.0.2 In the adult with CKD 3-5 and who has diabetes, it is reasonable to prescribe, under close dinical supervision, a dietary
protein intake of 0.6-0.8 g/kg body weight per day to maintain a stable nutritional status and optimize glycemic control
(OPINION).

Ikizlee T2t al. A J idney Dis. 2020;75(3 Swegl 1):51-5107




Metabodlicamente estable

Ikizler T et al. Am J Kidney Dis. 2020 ;76(3 Suppl 1):S1-S107



Metabodlicamente estable

Ausencia
—
de:

Ikizler T et al. Am J Kidney Dis. 2020 ;76(3 Suppl 1):S1-S107



Metabodlicamente estable

Enfermedades inflamatorias o infecciosas activas
Hospitalizacion en las ultimas dos semanas
Ausencia Diabetes mal controlada
de: —= Enfermedades desgastantes como el cancer
€. Antibidticos 0 medicamentos inmunosupresores
Pérdida significativa de peso corporal a corto plazo

Ikizler T et al. Am J Kidney Dis. 2020 ;76(3 Suppl 1):S1-S107



Absorcion de potasio

Absorcion 50-60% 70-90% 90-100%

Picand K et 5l J Ren Nutr. 2020,51051-2276(20)30133-7.
Pabwer 8 at 5l Kidngy3E0. 2020: 10-34067.



Potassium homeostasis and management | M) Check for updatos|
of dyskalemia in kidney diseases: conclusions

from a Kidney Disease: Improving Global Outcomes OPEN
(KDIGO) Controversies Conference

Catherine M. Clase'?, Juan-Jesus Carrero®, David H. Ellison®, Morgan E. Grams™,

Brenda R. Hemmelgam”®, Meg J. Jardine™'”, Csaba P. Kovesdy' "', Gregory A. Kline'”, Gregor Lindner'?,
Gregorio T. Obrador ', Biff F. Palmer'®, Michael Cheung'’, David C. Wheeler'?,

Wolfgang C. Winkelmayer'™ and Roberto Pecoits-Filho”*"; for Conference Participants™”

Dietary potassium in persons with CKD. To prevent
hyperkalemia in patients with advanced CKD and end-stage
kidney disease (ESKD) who are undergoing hemodialysis,
opinion-based guidelines recommend a low-potassium diet
(Supplementary Table 53). This practice is widespread, and
studies evaluating adherence to dietary recommendations in
patients undergoing hemodialysis consistenty report low
potassium intake with corresponding low intake of fruits,
vegetables, and other plant-derived compounds (e.g., fiber,
vitamin L, and carotenoids).  However, observational
studies in persons with CKD or ESKD report weak associ-
ations between dietary potassium intake and potassium
concentration,”” "~ challenging the belief that the amount
of potassium consumed strongly influences potassium
concentration.

Clase C et al. Kidney Int. 2020;97(1):42-61




Potassium homeostasis and management W) et o wooen
of dyskalemia in kidney diseases: conclusions

from a Kidney Disease: Improving Global Outcomes OPEN
(KDIGO) Controversies Conference

Catherine M. Clhse -, Juan-Jesus Carrero ', David H. Ellison”, Morgan E. Grams

Brenda R Hemmelgam ', Meg ). Jardine ™ ", Csaba P. Kovesdy ", Gregoty A, Kline ', Gregor Lindner *
Gregorio T. Obrador *, Bff F. Palmer ", Michael Cheung ', David C Wheeler

Wolfgang C. Winkelmayer ™ and Roberto Pecoits-Filho for Conference Participants

Table 6 | Approaches to the management of chronic hyperkalemia

Strategy Comment

Reliant on lifestyle change

Uncertainty on degree and reliability of response

Poor evidence base to support the practice

Financial cost of special diets

Practical issues in implementation

Potential for harm because of impact of diet on intake of other beneficial nutrients, healthy dietary
pattern

« Potential for hamn through loss of enjoyment in food and impact on social activities

Dietary potassium restriction

Class [ et al. Kidney It 2020:37(1:42-61




Otros aspectos a considerar

Oxalato

e No alcalis

Sal

e Disminuye bicarbonato

Bebidas

e Acido carbénico
e Acido fosfdrico

Passey C. J Ren Nutr. 2017;27(3):151-160.
Palmer B et al. Kidney360. 2020: 10-34067
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En el dia adia

2 intercambios de leguminosa y 2 cereal

Proteina 399
(100% vegetal)
Potasio
1364mg/35mEq
Fosforo 691mg
Magnesio 182mg NEAP 76.4mEq/dia
Calcio 209mg PRAL 16,2




En el dia adia

2 intercambios de leguminosa y 2 cereal

Proteina 39¢g NEAP 50,9mEqg/dia
(100% vegetal) PRAL 8,7

Potasio

1364mg/35mE(q

Fosforo 691mg

Magnesio 182mg NEAP 76,4mEq/dia
Calcio 209mg PRAL 16,2
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Proteina 41g (54%
animal)

Potasio
1688mg/43mEq
Fosforo 662mg
Magnesio 148mg
Calcio 225mg



Otra opcion

Proteina 41g (54%

animal)

Potasio

1688mg/43mEq

Fosforo 662mg NEAP
Magnesio 148mg 76,4AmEqg/dia
Calcio 225mg PRAL 16,2




Otra opcion

Proteina 41g (54%

animal)

Potasio

1688mg/43mEq

Fosforo 662mg NEAP NEAP
Magnesio 148mg 76,4mEqg/dia 50,9mEg/dia
Calcio 225mg PRAL 16,2 PRAL 8,7




Otra opcion

NEAP 41,5mEqg/dia

Proteina 41g (54%

animal) PRAL 2,4
Potasio

1688mg/43mEq

Fosforo 662mg NEAP NEAP
Magnesio 148mg 76,4mEqg/dia 50,9mEg/dia
Calcio 225mg PRAL 16,2 PRAL 8,7
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