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During progression of CKD, the requirements
& utilization of different nutrients change
significantly. → ultimately place patients with 
kidney disease at higher risk for nutritional & 
metabolic abnormalities.
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CKD Stages &
Protein-Energy Malnutrition/Wasting

Prevalence

U.S. 

China

Malnutrition
(PEW in U.S.)

3.1%

5.7%

4.1% 7.6%

3.4% 1.6%

28%–48%

0.5%

0.13%

Up to 75%

Stage 1
Kidney Damage With

Normal or Kidney
Function

Stage 2
Kidney Damage

With Mild
Kidney Function

Stage 3


Stage 4


Stage 5
Kidney
Failure

Moderate 
Kidney

Function

Severe 
Kidney

Function
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ESRD
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USRDS 2009 Annual Data Report;
Stratton JD et al. J RenNutr2003; 13: 191-198;
Fouque, Kalantar-Zadeh, Koppleet al.
Kovesdyet al, AJCN 2009
Zhang et al, Lancet 2012.

2008;73: 391-398Kidney Int

PEW: Protein-Energy Wasting (uremic malnutrition)

Anorexia

Normal Appetite

Appetite decreases as CKD progresses

Starts when eGFR
<10-25% of normal

eGFR eGFR eGFR eGFR
<90 mL/mi<60 mL/min<30 mL/min <15 mL/min

Retention of uremic
toxins -suppress

appetite

Dialysis
begins

Initiation of dialysis
improves feeding
behavior

Carrero JJ. J Ren Nutr.2009;19:10-15.
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Wasting/Cachexia/Undernutrition

➢
➢
➢
➢

AIDS:
Cancer: 

5-15%
20-50%

Oldage: 5-25%
HD>CKD: 5-30%

>30% muscleloss
•Risk ofdeath
• Pneumonia
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Prevalence of frailty at different countries & regions.

Chan, Gordon Chun-Kauet al(2024). Frailty in patients on dialysis
Kidney International, Volume 106, Issue 1, 35 -49



4/10/2025

5

Nutritional Status in 
Malnourished Older Diabetics

Nutrition Management in 
Diabetes Older Adulst

Sanz-París, A., Lardiés-Sánchez, B. (2019). Nutritional Status in
Malnourished Older Diabetics. In: Preedy, V., Patel, V. (eds)
Handbook of Famine, Starvation, and Nutrient Deprivation. 

Tamura, Y.; Omura, T.; Toyoshima, K.; Araki, A. Nutrition Management
Older Adults with Diabetes: A Review on the Importance of Shifting
Prevention Strategies from Metabolic Syndrome to Frailty.Nutrients202
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11

MANAGEMENT 

12

Positive Nitrogen 
Balance

Delay CKD
Progression?

Optimal 
NutritinalStatus

Improve:
QoL

Survival
➢
➢

Goals 
Nutritional intervention in CKD/Dialysis
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Protein

An essential part of the diet:
Is needed for good health

Repairs and replaces tissues and cells.

•

•

“BUILD BLOCKS
of LIFE” 
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•For the prevention of frailty, optimal energy 
intake, sufficient proteinand vitamin
intake, and healthy dietary patterns
should be recommended.

Massini, G.; et al (2023). Nutritional Strategies to Prevent Muscle Loss
and Sarcopenia in Chronic Kidney Disease: What Do We Currently
Know?Nutrients2023,15, 3107. https://doi.org/10.3390/nu15143107

Tamura, Y.; Omura, T.; Toyoshima, K.; Araki, A. Nutrition Management in Older Adults with Diabetes:
A Review on the Importance of Shifting Prevention Strategies from Metabolic Syndrome to 
Frailty. 2020, , 3367. https://doi.org/10.3390/nu12113367Nutrients 12

•Traditional recommendation for protein intake of 0.8 g of 
protein/kg/day for adults of all ages is currently being
debated for elderly subjects. 

•it is important to consider that Protein Restriction in 
Elderly individuals with CKD may potentially Cause or 
Exacerbate Sarcopenia →↑ Risk of Adverse Outcomes: 
Physical Disability, Poor QoL, & †

Nutritional Strategies to Prevent Muscle Loss & 
Sarcopenia in CKD Elderly Individuals
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Kidney International (2024) 105 (Suppl4S), S117–S314

KDIGO Clinical Practice Guideline on Diabetes Management in Chronic Kidney Disease 2020

NUTRITION: Whyprotein intake of 0.8 g ?
•Patients who are in advanced CKD may naturally 
decrease their oral intake → malnutrition.

•Limiting protein intake < 0.8 g/kg/d in a person with 
diabetes, who also may have been counseled to limit 
carbohydrates, fat, and alcohol →↓ caloric content of 
the diet→ significant weight loss →↓quality of life
• on a diabetic diet is especially crucial Protein intake 
to avoid episodes of hypoglycemia
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More Protein Is Advantageous for Elderly 
Patients With CKD

•
các loại axit amin(thiết yếu+ khôngthiếtyếu)
với tỉ lệ cân đối:

•Trong đó, có 8 loại axit amin thiết yếu không 
thể tổnghợptrong cơ thể, rất cần cungcấptừ 
nguồn dinh dưỡngbên ngoài.

•In old age →Protein requirement increases.
•Recommended protein intake is between 1.0 & 1.2 g

per kg of actual body weight per day. 
•For elderly patients with acute & chronic illnesses, 
injuries, or malnutrition, the protein requirement
may be higher.

NadineEckert. More Protein Is Advantageous for Elderly Patients With CKD-Medscape-August 26, 2024.

Để , cơ thể cần phải có tổng hợpprotein đầy đủ 
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Protein Synthesis 
Requires 20 Amino Acids

ESSENTIAL

• Leucine
• Valine
• Isoleucine
• Methionine
• Phenylalanine

Lysine
Threonine
Tryptophan
Histidine

catabolism)
• Glutamine Arginine

(Cannot be synthesized in the body; must be supplied 
from the diet)

NON-ESSENTIAL (Can be synthesized through intermediary metabolism)
Tyrosine
Glutamic Acid
Glycine
Proline

•
•
•
•
•

Alanine
Aspartic Acid
Cysteine
Serine
Asparagine

CONDITIONALLY ESSENTIAL(During hypermetabolic 

BorumPR. Nutrient metabolism. In The Science and Practice of Nutrition Support. A Case-
Based Core Curriculum. Silver Spring, MD, ASPEN2001; pp 17-30. 

Provided from
out-of-body sources
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EAA

Essential amino-acids

NEAA

Increased
Non Essential amino-acids

*

*
*

*

*

* *

*

*
*

Aminogramof CKD(plasma)

Normal person
EAA：NEAA= 50：50, (ratio 1)

CKD
EAA：NEAA= 37：63 (ratio 0.59)
HD
EAA：NEAA= 40：60 (ratio 0.67)

Decreased 



4/10/2025

14



4/10/2025

15

IkizlerTA.ClinJ Am SocNephrol. 2013 Dec;8(12):2174-82. doi: 10.2215/CJN.04630513. Epub2013 Aug 

Diets and enteral supplements for improving outcomes in CKD
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•Tiêu chuẩn 
•

chất lượng axit amin PDCAAS100
Cung cấp lượng đạm tinh khiết và các axit amin
trong :

•Suy dinh dưỡng đạm
•Suy nhược cơ thể
•Có nguy cơ /suy giảm thể trọng do bệnh lý

(vd: CKD)
•Bổ sung đạm giúp nâng nồng độ Albumine
•Nhu cầu bổ sung trong hàm lượng đạm cao

thể tích nước thấp

PROSOURCE 



4/10/2025

17

•Prosource cung cấp 20 loại axit amin, đặc 
biệt bổ sung đầy đủ 8 loại axit amin thiết
yếu với tỉ lệ cân đối cần thiết cho cơ thể

•Đạm Whey/Prosourcecòn đạt tiêu chuẩn 
PDCAAS 100về bổ sung &hấp thu protein

RENAMENT
▪
▪
▪
▪
▪
▪

↓Nguycơchạythậnsớm ESRD?.
↑ cường sức đề kháng CKD-ESRD-Dialysis.
Bệnh nhân ăn uống kém.
Bệnh nhân suy kiệt.
Ngườilớntuổi
Người ăn kiêng, biếng ăn
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Đạm Sinh Học giúp tăng nồng độ Albumin
ở bệnh nhân suy thận-lọcmáu

PittaoulisA, Phillip E. (2007).Can oral supplementation with a collagen-casein based hydrolyzed liquid protein improve
serum albumin levels in hypoalbuminemichemodialysis paitents?Dialysis & Transplantation; 36,5:258-265

Content

Char acteristic

L-isoleucine

L-leucine

L-lysine hydrochloride

L-methionine

L-phenylalanine

L-threonine

L-tryptophan

L-valine

L-histidine hydrochloride

Amino acids total

Active Ingredients

203.9 mg

320.3 mg

291.0 mg

320.3 mg

320.3 mg

145.7 mg

72.9 mg

233.0 mg

216.2 mg

2123.6 mg

Content per 2.1236mg EAA per sachet

-Essential Amino Acids for Renal Failure-
AMIYU® Granules

・Improvement clinical symptom and the delay of disease aggravation.
・Decreased blood urea nitrogen and the ratio of blood urea 

nitrogen/serum creatinine.
・Increased total protein and albumin.
・Increased red blood cells and hemoglobin.
・Elevated hematocrit level and improving anemia.
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Essential amino acid therapy

C. Giordano, J. Lad & Clin. Med. 62, 231-246, 1990

Normal person
Balance of EAA and NEAA

CKD person
Balance of EAA and NEAA

protein
synthesis

Not protein
synthesized,

but
metabolized
to BUN … 

urea cycle
Liver

Kidney

Urea Urea

Digestive
tract

NH3 NH3

intake

Liver

EAA

NEAA

Energy

intake

Liver

M uscle

The patients with renal failure need low protein diet
because of increasing urea nitrogen such as BUN, Cr…

- Carbohydrate
-Fat

EAARenal failure patients can’t
intake enough EAA from meal.

Synthesis in a 
human body

Does AMIYU increase BUN??

EAA NEAA

EAA NEAA

Protein is
synthesized with 

rate of one to one.

NEAAX
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Does AMIYU increase BUN??

CKD person
Balance of EAA and NEAA

Supplementation
of AMIYU

Protein 
synthesize NEAA of this area

metabolize to BUN 

EAA

NEAA

BUN is decreased by AMIYU

✕
AMIYU®
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Amino acid

Mechanism of Ketoacids and Amino acids.

Keto acid

BCAT

Energy…

Protein 
synthesize!!

BCKDH

AMIYU

(High activation)

(Low activation)

Oral Protein-Energy Supplementation
• 4.1.1 In adults with CKD 3-5D (2D) or

posttransplantation(OPINION) at risk of or with
protein-energy wasting, we suggest a minimum of a 
3-month trial of oral nutritional supplements to
improve nutritional statusif dietary counseling 
alone does not achieve sufficient energy and protein
intake to meet nutritional requirements.

AJKD Vol 76 | Iss3 | Suppl1 | September 2020

KDOQI CLINICAL PRACTICE GUIDELINE FOR 
NUTRITION IN CKD: 2020 UPDATE
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