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AIMS OF NUTRITION THERAPY

1) Maintain good nutrition status
2)  Slow progression of the disease (chronic kidney disease)

3) Prevent disease recurrent (kidney stone)

4) Prevent metabolic (mineral& bone) and cardiovascular disorders




1)  Chronic kidney disease
2)  Nephrotic syndrome
J)  Acute kidney injury

4) Kidney stone




CHRONIC KIDNEY DISEASE

- Anemia & Albuminuria
- Blood pressure

- Calcium & Phosphate
Diet

- Electrolyte

- Huid intake

- Glucose

- Heart




 Normal Hemoglobin (Hb)
"< 13.0 g/dL - Male

"< 12.0 g/dL - Female

* Target Hb - KDIGO 2012
=CKD not dialyze Hb > 10, suggest ESA not be initiated é
=ESRD start ESA when HB 9-10 g/dL

KDIGO 2012 Clinical practice guideline for anemia in chronic kidney disease. Kidney Int 2012;2(4)

Chronic kidney disease




Deficiency in micronutrients:
* Vitamin B12

* Folicacid Decreased erythropoietin production
* Carnitine

Poor intake

Iron deficiency

ANEMIA )

vy

Chronic blood loss
Infection & Inflammation Peptic ulcer
Hemorrhoid

Bone marrow failure

 Hematologic disease
* Thalassemia

 Hyperparathyroidism

Brunelli SM. Textbook of chronic kidney disease, dialysis and transplantation 3" edition 2010; 88.

Chronic kidney disease
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Epoetin deficency -> Renal cell apoptosis

Decreased number of red hlood cell

Decreased oxygen deliver Increased oxidative stress

Increased tubular damage ittt T

> Increased interstitial fibrosis k

Rossert J. J Am Soc Nephrol. 2003 Jul;14(7 Suppl 2):5173-7.

Chronic kidney disease




A-ALBUMINURIA/ PROTEINURIA

Categories
Measure Normal to mildly increased (A1) Moderately increased (A2) Severely increased (A3)
AER (mg/24 hours) <30 30-300 > 300
PER (mg/24 hours) <150 150-500 > 500
(mg/mmol) <3 330 >30
(mg/qg) <30 30-300 >300
PCR
(mg/mmol) <15 1550 >50
(mg/q) <150 150-500 > 500
Protein reagent strip Negative to trace Trace to + + or greater

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease, Kidney Int 2013;3(1)

Chronic kidney disease




A-ALBUMINURIA/ PROTEINURIA

Albuminuria > 30 mg/ 24-hour

Proteinuria > 150 mg/ 24-hour
(including immunoglobulin, lysozyme, insulin etc.)

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease, Kidney Int 2013;3(1)

Chronic kidney disease
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A-ALBUMINURIA/ PROTEINURIA

* Target
=Non DM: < 500-1,000 mg/d in 6 months
=DM: as low as possible without any side effect of treatment

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease, Kidney Int 2013;3(1)

Chronic kidney disease




A-ALBUMINURIA/ PROTEINURIA

* Treatment
=ACEls or ARBs*
=Aldosterone inhibitor
=SG6LI-2 inhibitor (in diabetic patient)
=Protein restriction ( decreased hyperfiltration)

Chronic kidney disease




Age < 65 year-old: < SBP 130/ 80
Age > 65 year-old:  SBP 140/ 90 mmHg

2020 Global Hypertension Guidelines. Hypertension 202075, 1134—1357

Chronic kidney disease




Blood pressure grading

Hypertension staging Other risk factors High normal Grade 1 Grade 2 Grade 3
SBP 130-139  SBP 140-159  SBP 160-179  SBP > 180
DBP 85-89 DBP 90-99  DBP 100-109 DBP > 110

No risk factor Low risk Lowrisk  Moderate risk High risk

Mode

Stage 1: Uncomplicated 1 or 2 risk factors Low risk Moderate risk to high High risk

> Jrisk factors Moderate risk Mo-de High risk High risk
to high

Stage 2: CKD 3 or _ _ High to
Asymptomatic DM without organ damage ' High risk High risk very high risk

Stage 3: Established CVD, CKD > 4
Established disease DM without organ damage

Very highrisk | Very highrisk | Very high risk | Very high risk

2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J (2018) 39, 3021-3104
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Blood pressure grading
Highnormal  Grade 1 Grade 2

SBP 130-139  SBP 140-159 SBP > 160
DBP 85-89  DBP 90-99 DBP 100-109

No risk factor Low Low Moderate High

Other risk factors

1 or 2 risk factors Low Moderate High

> J risk factors Moderate High risk

HMOD, CVD, CKD 3, DM mm High risk

2020 Global Hypertension Guidelines. Hypertension 202075, 1134—1357

Chronic kidney disease




Age < 65 year-old: < SBP 130/ 80
Age > 65 year-old:  SBP 140/ 90 mmHg

2020 Global Hypertension Guidelines. Hypertension 202075, 1134—1357

Chronic kidney disease




THRESHOLD TO INITIATE ANTI-HTN IN CKD PATIENT

/ 2012 KDIGO \ /2017 ACC/AHA 2018 ESC-ESH \
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Castillo-Rodriguez E, et al. Clinical Kidney Journal, 2019: é: 771-7.




LIFESTYLE MODIFICATIONS

Approximate Systolic BP Reduction

Modification Recommendation (mm Hg)
Weight loss Body mass index 18.5-24.9 kglm2 9—20 per 10-kg weight loss
DASH-type dietary patterns ~ Salt (Na 1.5-2 g/d) fruits, vegetables, and low-fat dairy products 8-14
Reduced salt intake Reduce daily dietary sodium intake, ideally to 1.5 g/d sodium 2-8

Regular aerobic physical activity

(at least 30 min/day, most days of the week) 49

Physical activity

Moderation of alcohol intake 2 drinks/day in men and 1 drink/day in women 2—4

Chronic kidney disease
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G- CALCIUM & PHOSPHATE
Bel Consumption 800-1200 mg/day e -
Fa Bone 057,

a8  Absorption 60-707

- () Extracellular 17

Feces: 200-400 mg/day Urine: 800 mg/day J

Chronic kidney disease




PRTHWAY OF CKD- MBD

& Renal function
JB

Phosphate retention

o

Secondary hyperparathyroidism
-y

CKD Progression Renal osteodystrophy & Cardiovascular disease

Chronic kidney disease
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Phosphate Increases With
Decreased Kidney Function

Serum P (2.5 -4.5) - SerumiPTH (< 7)

4.5 1
4.01

iPTH (pmol/L)

3.5 . .
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14 75 180 43 7 13 74 176 41 6
CKD1 CKD2 CKD3 CKD4 CKD5 CKD1 CKD2 CKD3 CKD4 CKD5

Craver L et al. Nephrol Dial Transplant. 2007;22:1171-1176. Permission requested.
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TARGET OF TREATMENT

Stage of CKD
3 4 9
(GFR 30-59) (GFR 15-29) (GFR <13)
Serum Ca (mg/dL) Normal* Normal Normal
Serum P (mg/dL) Normalt Normal Near normal
IPTH (pg/dL) Upper normalt Upper normal 2-9 x normal

Normal value of *serum calcium 9.0-10.2 mg/dL

fserum phsphate 2.7-4.6 mg/dL, #iPTH < 65 pg/mL KDIGO 2012 Clinical Practice Guideline Update for the Diagnosis, Evaluation, Prevention, and Treatment
CKD-MBD, Kidney Int 2017:3(1)

Chronic kidney disease




MANAGEMENT

* Restrict P diet (CKD stage 3)
* Phosphate in foods (mg P/ g Protein)
* Organic P: 707 absorh via the gut

* Inorganic P: 1007 (additives)

Chronic kidney disease




P-TO-PROTEIN RATIO: <O MG

Egg white 1 large

Chronic kidney disease
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Chicken breast 2 breast Pork sausage 2 serving

Chronic kidney disease




P-TO-PROTEIN RATIO0: 19 TO 25 MG/G

Chicken liver 70 g Kidney bean 2 Cup Egg yolk 1 large Cream cheese 1 Thsp

Chronic kidney disease




P-TO-PROTEIN RATIO: >23 MG/G

Cashew 30 g Sunflower seeds 3thsp  Biscuit 1 serving Low fat milk 240 mL

Chronic kidney disease




Based on nitrogen bhalance studies, -
Minimum DPI for healthy adult is 0.6 g/kg ‘

 Adding 0.337 safety margin (0.8 g/kg)

RDA of protein for a healthy adult is 0.6-0.8 g/ kg ideal BW é

Kalantar-Zadehet al. BMC Nephrology(2016) 17:90

Chronic kidney disease




Guideline Last updated Target patient Ref&';;::ged Comment
KDOQI Nutrition 2000 CKD IV 0.6-0.75 50% HBV
CARI 2005 CKD >0.75 50-667HBY
British Renal Association 2010 CKD 0.75

o 0.6-1.0 < 0.5, need ketoamino

European Renal Care Association 2003 CKD (075 GFR>30) - cid
Canadian Society of Nephrology 2008 CKD 0.8-1.0
KDIGO 2012 CKD IV 0.8, not over 1.3
ISRNM AU CKD 0.6-08 507, HBV

(2019)




GUIDELINE SUMMARY

o : Recommended
Guideline Last updated Target patient (kcallkg/day)
KDOQ! Nutrition 2000 CKD Stage 4 3035 < 60yrs
< 30; > 60 yrs
CARI 2005 CKD 30-35
British Renal Association 2010 CKD 30-35
Canadian Society of Nephrology 2008 CKD 30-35
International Society of Renal 2013 CKD 20-35

Nutrition and Metaholism (ISRNM)

Chronic kidney disease




SPENT GUIDELINE (ENDORSED BY NST)

* Energy 30-33 kcal/kg IDW/day

* Protein restriction
*0.6-0.8 g/kg IDW/day (CKD 3b-5)
*0.3-0.4 g/kg IDW/day + Keto-aminoacid (CKD 4-5)

Chronic kidney disease




GUIDELINE 3 CKD 1-5D with metabolically stable

PROTEIN & 25-35 kcal/kg LBM/day (1C)
ENERGY INTAKE Based on
ENERGY INTAKE ° Age

e Gender

* Physical activity
e BMI
Stage of CKD



GUIDELINE 3 CKD 3-5 with metabolically stable

PROTEIN & Restricted protein intake with/without
ENERGY INTAKE keto acid analogs

PROTEIN INTAKE
* Reduce risk of ESRD (1A)

 Reduce risk for death (1A)
* Improve QOL (1C)




GUIDELINE 3

PROTEIN &  LPD 0.55 - 0.6 g/IBW/day
ENERGY INTAKE  VLPD 0.28-0.43 g /IBW/day with KAA

PROTEIN INTAKE to meet 0.55-0.6 g/kg/day




GUIDELINE 3

PROTEIN & IBW (Ideal body weight)

ENERGY INTAKE e Male

PROTEIN INTAKE 50.0 kg + 2.3 kg every 2.5 cm over 152.4 cm
* Female

45.5 kg + 2.3 kg every 2.5 cm over 152.4 cm




MANAGEMENT GUIDELINES

. Hemodialysis Peritoneal dialysis

Energy Protein Energy Protein
(KcalKg IBW/day)  (g/Kg IBW/day) (Kcal/Kg IBW/day) (g/Kg IBW/day)

SPENT

2019 30-35 1.0-1.4 30-35 1.2-13
KDOQ
2019 23-33 1.0-1.2 23-33 1.0-1.2

SPENT: Society of Parenteral and Enteral Nutrition, KDOQI: Kidney Disease Outcome and Quality Initiative




EFFECTS ON RENAL HEMODYNAMICS

Na delivery to macula
Macula densa densa in distal tubule

Afferent vasoconstriction

Renin

Decrease GFR




EFFECTS ON RENAL HEMODYNAMICS

Na reahsorbtion with
Macula densa amino acids

Afferent vasoconstriction

Increase GFR




Chronic kidney disease




MANAGEMENT

* Low protein diet

Prescribe 0.6-0.8 g/kg/day with HBV 50%
HBV = complete EAAs

LBV = missing one EAA

HBV = Egg white, meat and dairy products

= Soy protein
= (Grains + beans (lysine)




70 Kcal

79
protein

25 Kcal

2 g protein 1 g protein 0.5 g protein

———

Chronic kidney disease
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70 Kcal

79
protein

2 g protein
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PROTEIN COUNSELING

HBV (UsGuAtunwgv)
 1UDd0J 1.5 - 2 goud1KIS NN 10 NN.UU.AD
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CALORIES COUNSELING

odal 12 doUuo1KIS
0da3 2 $oUuo1K1S = 70 11nADS
Juito

dad 12 3ouonKIs = 70x (12/2) = 420 1AADS

WUoecovn1s 60 kg x 30 Kcal = 1,800 1AQDS
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MONITORING

Daily protein intake (DPI) (g/day) ...(1)
= daily urea appearance x 6.25

Urea appearance ... (2)
= 24-hr urine urea nitrogen(N) + Non urine N

Non urine nitrogen = 0.031 x BW (kg) ...9)

DPI = 24-hr urine N + 0.031 x BW] x 6.25




KIDNEY INJURY FROM HYPERFILTRATION
High protein intake

Glomerular hyperfiltration
Proteinuria

Glomerulosclerosis & Tubular injury

Chronic kidney disease




KIDNEY DIET

M A
| Protein: ‘ Protein:
animal ‘ animal
or plant or plant
Fruit and Fruit and
vegetables 4 etables
- § Whole grains =9 Whole grains
Starchy | Starchy
(' vegetables 1 vegetables
Your plate Your rice bowl
vl . T Proteino- A Pl’OtCin:
- Protein: ol Lals
,‘, animal animal el
: . or plant ke or plant _ P
. Fruitand - Fruitand Fruit and
etables vegetables N, vegetables
W I | Whole grains v Whole grains, - <ol
*| © Starchy Starchy Whole grains
- vegetables vegetables esgt:::tges
-» y V

Your tortilla

Your injera

Your banana leaf

KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT IN CKD 2020: draft



E-ELECTROLYTE

* Target
1.  Normal serum K
2. Serum hicarbonate 22-24 mEg/L

Chronic kidney disease

KDIGO guideline 2012
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POTASSIUM

1.  Exclude medications: ACEls, Beta blocker
2.  Avoid high K diet
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Water requirement is the amount necessary to
* halance the insensible losses

* maintain a solute load

Grandjean A. Water Requirements, Impinging Factors, and Recommended Intakes . WHO 2004

Chronic kidney disease




If daily diet = 600 mOsm
Healthy kidney = 500-1,200 mOsm/L (Urine 300 mU/day)
Failed kidney = 300 mOsm/L (Urine 2,000 ml/day)

Chronic kidney disease




METHODS FOR ESTIMATING DAILY FLUID
REQUIREMENT

Using Age
* Ages 33-65: 30 mUkg/day

* Ages>63: 25 mUkg/day

Using caloric intake
* 1-1.5 ml/ kcal/day

Chronic kidney disease




FLUID THERAPY

RDA.USA 1-1.5 ml/Kcal/Day

* J30-45 mU/Kg/day
* 60 Kg — 8 glasses of water

Grandjean A. Water Requirements, Impinging Factors, and Recommended Intakes . WHO 2004

Water intake (ml) = Urine output + 500

Chronic kidney disease




G- GLUGOSE

<6.5% HbA1c < 8.0%
CKD G1 Severity of CKD CKDG5
Few Micro- and macrovascular complications/comorbidities Many
Young Age old
Long Life expectancy Short
Present Resources for hypoglycemia management Absent
Many Hypoglycemia awareness Few
Low Propensity of treatment to cause hypoglycemia High

KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT IN CKD 2020: draft

Chronic kidney disease




1

STANDARDS OF
MEDICAL CARE
IN DIABETES—2020

HA1C <7
Preprandial capillary plasma glucose | 80-130 mg/dL

Peak postprandial capillary plasma
glucose

<180 mg/dL




* Glycemic control
Target HbA1C 6.5 ~ 87 DM with non dialysis dependent CKD(1C)
* Not below 77 in patient with the risk of hypoglycemia (1B)*

* Above 77 (not more than 87) in patient with muttiple comorbidities (2C)*

*KDIGO 2019 Clinical Practice Guideline on Diabetes DRAFT)

*KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease, Kidney Int 2013;3(1)

Chronic kidney disease




Figure 11. Glycemic treatment algorithm for patients with T2D and CKD

Physical activity
Lifestyle therapy Nutrition
4 Weight loss
Metformin SGLT-2 Inhibitor
Basedrug  «eGFR 2 30 mL/min/1.73m" dose per eGFR +eGFR 2 30 mL/min/1.73m¢*
therapy « eGFR < 30 mU/min/1.73m’ discontinue « eGFR < 30 mL/min/1.73m" do not initiate
« Dialysis: discontinue « Dialysis: discontinue
GLP-1R agonist (preferred)
» Additional drug therapy as needed DPP-4 inhibitor  Insulins
Y . Tor glycemic control, guided by patient
4 preferences, comorbidities, eGFR, and cost Sulfonylurea TZD

*KDIGO 2019 Clinical Practice Guideline on Diabetes DRAFT)




Table 2. Frequency of HbAlc and use of CGMI in CKD

Population Measure
CKD G1-G3b Yes

CKD G4-GS Yes
including treatment

by dialysis or kidney

transplant

Frequency of HbA1c

« Twice per year
« Up to four times per year if not
achieving target or change in therapy

« Twice per year
« Up to four times per year if not
achieving target or change in therapy

CGMI = continuous glucose management indicator, HbA I¢ = hemoglobin Al¢

Reliability CGMI
High Occasionally useful
Low Commonly useful

*KDIGO 2019 Clinical Practice Guideline on Diabetes DRAFT)




H - HEART (LIPID]

CV risk according to stage of CKD

_ Smge CY Risk. 0DD ati

1 Depending on degree of proteinuria
2 1.9
3 2-4
4 4-10
9 10 - 30
ESRD 20 - 1000

Chronic I(i[lnﬂv disease Schiffrin EL, et al Circulation. 2007:116.85-97.




H - HEART (LIPID)

* Lipid metabolism in CKD patients: High TG, Low HDL and Normal-low LDL
(high oxidized LDL)

* Statins decrease proteinuria and +/- improved GFR




H - HEART (LIPID)

KDIGO 2013 guideline
* CKD = CVS equivalent (Age> 30 yr)
* SHARP study: CKD (6FR<60) prefer statin or statin with ezetimide

* CKD patients should be based on regimens and statin doses that have been
shown to be beneficial in RCT trial

* Treat according to a “fire-and-forget™ strategy




Very-high- People with any of the following:

risk Documented ASCVD, either clinical or unequivocal

on imaging. Documented ASCVD includes previous

LIPIDS

ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, and other arterial

revascularization procedures), stroke and TIA, and

peripheral arterial disease. Unequivocally docu-

mented ASCVD on imaging includes those findings

that are known to be predictive of clinical events,

such as significant plaque on coronary angiography

or CT scan (multivessel coronary disease with two

major epicardial arteries having >50% stenosis), or

on carotid ultrasound.

DM with target organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(>20 years).

Severe CKD (eGFR <30 mL/min/1.73 m?).

A calculated SCORE >10% for 10-year risk of fatal
CVD. #

FH with ASCVD or with another major risk factor.

European Heart Journal (2020) 41, 111-188.




People with:

Markedly elevated single risk factors, in particular TC
>8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L
(>190 mg/dL), or BP >180/110 mmHg.

Patients with FH without other major risk factors.

Patients with DM without target organ damage,” with DM

duration >10 years or another additional risk factor.

Moderate CKD (eGFR 30—59 mL/min/1.73 m?).

A calculated SCORE >5% and <10% for 10-year risk
of fatal CVD.

Moderate-risk Young patients (T1DM <35 years; T2DM <50 years)

with DM duration <10 years, without other risk fac-
tors. Calculated SCORE >1 % and <5% for 10-year

risk of fatal CVD.
European Heart Journal (2020) 41, 111-166. [ [PSPPRPE YR Calculated SCORE <1% for 10-year risk of fatal CVD.
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Recommendations

In secondary prevention for patients at very-high risk," an LDL-C reduction of >50% from baseline” and an LDL-C goal of

<1.4 mmol/L (<55 mg/dL) are recommended.?* 311120

In primary prevention for individuals at very-high risk but without FH,® an LDL-C reduction of >50% from baseline” and
an LDL-C goal of <1.4 mmol/L (<55 mg/dL) are recommended.** 3¢

In primary prevention for individuals with FH at very-high risk, an LDL-C reduction of >50% from baseline and an LDL-C
goal of <1.4 mmol/L (<55 mg/dL) should be considered.

For patients with ASCVD who experience a second vascular event within 2 years (not necessarily of the same type as the

first event) while taking maximally tolerated statin-based therapy, an LDL-C goal of <1.0 mmol/L (<40 mg/dL) may be

. 9,
considered.’?1%°

In patients at high risk,” an LDL-C reduction of >50% from baseline® and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) are

recommended.****
In individuals at moderate risk,” an LDL-C goal of <2.6 mmol/L (<100 mg/dL) should be considered.*
In individuals at low risk, an LDL-C goal <3.0 mmol/L (<116 mg/dL) may be considered.*®

European Heart Journal (2020) 41, 111-188.

Class® Level®
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Recommendations Class® Level®

Treatment with statins is recommended for older people with ASCVD in the same way as for younger patients.”'’ - -

Initiation of statin treatment for primary prevention in older people aged >75 years may be considered, if at high-risk or above.”"’ ’ b \ B |

- C

Treatment with statins is recommended for primary prevention, according to the level of risk, in older people aged <75 years.”"’

It is recommended that the statin is started at a low dose if there is significant renal impairment and/or the potential for drug
interactions, and then titrated upwards to achieve LDL-C treatment goals.

ASCVD = atherosclerotic cardiovascular disease; LDL-C = low-density lipoprotein cholesterol.

?Class of recommendation.
bl evel of evidence.

European Heart Journal (2020) 41, 111-188.




H - HEART (LIPID]

(1) Very high risk: ASCVD, score>107% and CKD stage 4/5

* High-intensity statin +/- ezetimide, LDL reduction>50% and LDL<35 mg/dL

(2) High risk: score 9-107% and CKD stage 3

* High-intensity statin +/- ezetimide and LDL reduction>307 and LDL<70 mg/dL
(3) Moderate risk: score 1-5%

* Statin therapy +/- ezetimide if statin can not tolerate and LDL<100 mg/dL
(4) Low risk: score <17 and keep LDL< 126 mg/dL

Chronic kidney disease




Advanced CKD

t Oxidative stress il Apo-AI}LCAT
% Inflammation HDL dysfunction t AcAT
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4 Oxidized LDL
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4 Scavenger receptors
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Cholesterol and fatty acid Impaired HDL-mediated RCT
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Lipid accumulation and plaque formation

Atherosclerosis and CKD progression
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FIRE AND FORGET

4. Dialysis patient: statin not be initiated

9. Dialysis patient: already used statin, be continued

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease, Kidney Int 2013;3(1)

Chronic kidney disease




AGUTE KIDNEY INJURY

1. Energy: 25-35 kcal/kg IBW/day

2. Protein: Non catabolic patient; 0.8-1 g/kg IBW/day
Catabolic patient without dialysis; 1.2-1.4 g/kg IBW/day
With dialysis; 1-1.5 g/kg IBW/day
With CRRT; 1.5-2.5 g/kg IBW/day

SPENT 2018 Clinical Practice Recommendation for Nutritional Management in Adult Kidney Patients .




R Extent of catabolism
- 1] Mild Moderate Severe

Excess urea appearance (above N >54g 5-10 g >10d
intake)

Severe injury or sepsis, ARDS,
MODS

20% 60% > 80%

Dialysis/ hemofitration: frequency Rare As needed Frequent

Route of nutrient administration Oral Enteral and/or parenteral Enteral and/or parenteral
Energy recommendations 502 50-20 Se-
(kcal/kg BW/day) > > e

Energy substrates Glucose Glucose + fat Glucose + fat
Glucose (g/kg BW/day) 3.0-5.0 3.0-5.0 3.0-5.0

Clinical setting (examples) Drug toxicity Elective surgery £ infection

Fat (g/kg/BW/day) - 0.6-1.0 0.8-1.2

Amino acids/protein (g/kg/day) 0.6-1.0 1.0-1.4 1.2-1.5 (1.7)
EAA (+NEAA) EAA + NEAA EAA + NEAA

Enteral formulas Enteral formulas
Glucose 50-70% Glucose 50-70%
Lipids10% or 20% Lipids10% or 20%
Amino acids 6.5-10% Amino acids 6.5-10%
Micronutrients Micronutrients

Nutrients used; Oral/enteral
parenteral

Vitamins
Water soluble vitamin = 2 x RDA/day
- Lipid-soluble vitamin = 1-2 x RDA/day (Higher for vitamin E)
ARDS; adult respiratory distress syndrome, MODS; multiple organs dysfunction syndrome, EAA; essential amino acids, NEAA; non-
essential amino acids.
Adapted from Druml W. Acute renal failure in Nutrition in kidnev disease




AGUTE KIDNEY INJURY

J. Water (maintenance):
* Normal urine; 1 mUkcalkg/day

*(Oligurialedema; 25 ml/kg/day or urine output plus 500 ml

Free water in blenderized diet

Concentration 1:1, free water 857
1:2, free water 807,
1.5, free water 757,

2:1, free water 707




BLENDERIZED DIET

Calories = 25-30 kcal x BW/day
Protein  =1gxBW/day

Fat = 307

\F < 2 g/day

K < 1-2g/day

P = 800 -1200 g/day
Vitamin A < 700 pg/day (5000 iu)

Always add trace element
Volume  1:1(85%), 1.5 (757)




COMMERCIAL PRODUCT

1. Disease specific formula

* Kidney: Nepro (Low K, Low P)
* Diabetic formula: Gen DM, Glucerna SR

* 2. Polymeric diet; Pan enteral

* J. Elemental diet; Peptamen




NEPHROTIC SYNDROME

Energy: 30-33 kcal/kg IBW/day
Protein: 1 g/kg/day

Water: Restricted according to insensible loss

Sodium: Na 2 g/day

Calcium:  1-1.2 g/day (in steroid treatment patient)

SPENT 2018 Clinical Practice Recommendation for Nutritional Management in Adult Kidney Patients .




KIDNEY STONE

Recurrent rate > 407 in 3-year in Thailand

Common kidney stone

* Calcium oxalate/ calcium phosphate stone

* Uric acid stone

* Infectious stone (struvite stone)




KIDNEY STONE

e Calcium * Water
* Phosphate o Citrate
* Uric

* Oxalate
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FLUID INTAKE

1.  Water intake
*  Fluid amount 2.5-3 L/day

* Diuresis 2-2.5 L/day
* Sp.grof urine < 1010

* Circadian drinking
* Neutral pH beverage




FLUID INTAKE

2. Beverage

* Mineral water (Avoid)
*  Fruit juice (Avoid grape fruit)
* Soda with phosphoric acid (No COLA)

e (affeine (more water)




DIET

2. Balanced diet

* Rich in vegetable and fiber

* Normal calcium 1-1.2 g/day
* Limit salt intake 4-9 g/day

* Limit animal protein 0.8-1 g/day, no more than 2 meals/day
(170-230 g/day)




AVOID OXALATE-RICH FOODS

Valap ASDYU




THANK YOU




