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Kidneys are Involved
in
Maintaining Nutrient Homeostasis

Elimination of Na, K & PO4

Excretion of Waste Nitrogen(Urea), Creatinine & Ammonia

\ Homeostasis of the Amino Acid Pool

Homeostasis of Glucose Metabolism

Catabolism & Clearance of Low Molecular Weight Plasma
Peptides & Hormones , eg Insulin,GH, Leptin,...

Ikizler. American Society of Nephrology Congress, Oct, 2024, San Diego, USA

KDOQI CLINICAL PRACTICE GUIDELINE
for NUTRITION in CKD: 2020 UPDATE

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.

AJKD Vol 76 | Iss 3 | Suppl 1 | September 2020

Appetite decreases as CKD progresses

Retention of uremic
toxins - suppress
appetite

Initiation of dialysis
improves feeding
behavior

Appetite

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

Carrero J1.J Ren Nutr. 2009;19:10-15.




Cause of Muscle Loss and Sarcopenia in CKD Patients

Protein Synthesis
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Massini, G.; et al (2023). Nutritional Strategies to Prevent Muscle Loss and Sarcopenia in Chronic Kidney
Disease: What Do We Currently Know? Nutrients 2023, 15,3107. https://doi.org/10.3390/nu15143107
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Factors Contributing to Abnormal Protein
Balance in CKD Patients Are Multiple

—

“Inadequate”
Nutrient Intake

Metabolic/Hormonal

Dialytic Factors Derangements

Plasma Amino Acid Concentrations Decrease

During Hemodialysis
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Ikizler et al, AJP, 2002

Hemodialysis Causes Net Whole-body Protein Loss
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Hemodialysis Causes Net Skeletal Muscle Protein Loss
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Intradialytic Protein Consumption
May Benefit HD Patients

* Acute protein loss may occur
both during and immediately
after dialysis treatment due in part
to inflammation, adding up to a
loss of lean muscle mass from 1
to 3 kg/year.

Tomayko, EJ, et al. Journal of Renal Nutrition, May 2015;

Significant Negative Muscle Protein
Balance in CHD Patients with DM

HpMOnon-DM
®

200.00

150.00

100.00
* P<0.05
50.00
. 1
-50.00
=

-100.00

(ug/100 ml/min)

Forearm muscle protein homeostasis
o
o
8

Synthesis Breakdown Net Balance

Pupim, Flakoll, Stenvinkel, Ikizler: Kidney Int, 2005

Causes of PEW Consequences of PEW

Dietary

lnuluenl
/ intake

Loss of kidney functio
Uremic toxins

Comorbid conditions
(IR, diabetes, CVD Protein
depression) energy
wasting

Dialysis-associated
catabolism

Cardiovascula

Metabolic derangements :
diseass

(HPT, metabolic acidosis,
hypogonadism, GH resistance)

Inflammation '“railty, depression




Wasting/Cachexia/Undernutrition

> AIDS: 5-15%
» Cancer: 20-50%
> Old age: 5-25%
» HD>CKD: 5-30%

30% muscle loss

*Risk of death
*Pneumonia
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Sarcopenia predicts survival in ESRD
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Number at risk

Months
Approplate muscle
/mass and strength 134 112 79 68 53 ]
Low muscle mass 50 42 32 27 20 0
Low muscle strength 78 67 45 33 22 0
Sarcopenia 68 54 45 32 20 0

Ikizler. American Society of Nephrology Congress, CictOZO%ﬁla%%Pﬁg%% 2013

MANAGEMENT

isoya

Management of malnutrition in hospitalized patients

Screening and diagnosis

v v v
Complementary procedures Nutritional recommendation Food adaptation
[ ]
Oral supplement Enteral nutrition +— Parenteral nutrition

Bellanti, F.; lo Buglio, A.; Quiete, S.; Vendemiale, G. Malnutrition in Hospitalized Old Patients: Screening and Diagnosis,
Clinical Outcomes, and Management. Nutrients 2022, 14, 910. https://doi.org/10.3390/nu14040910




KDOQI CLINICAL PRACTICE GUIDELINE FOR
NUTRITION IN CKD: 2020 UPDATE

* 1.1.9 In adults witt is reasonable to consider using
underweight status (based on BMI) as a predictor of higher +,
though the mortality risk associated with overweight or obesity
status (based on BMI) is not clear (OPINION).

* 1.2.2 In adults with CKD 5D on MHD, serum albumin may be
used as a predictor of hospitalization and mortality, with

lower levels associated with higher risk (1A).

AJKD Vol 76 | Iss 3 | Suppl 1 | September 2020
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Energy storage
Compartment volume
depends on energy intake 1
MUSCLE

Tightly regulated protein
compartment

Stores glucose as glycogen

Protein uses

* Normally reserved for protein
biosynthesis, peptide hormone
production, and maintaining
organ function

= Energy production during
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Goals
Nutritional intervention in CKD/Dialysis

Positive Nitrogen Delay CKD Optimal
Balance Progression? Nutritinal Status

Improve:
> QoL
» Survival

18

conditions of hypermetabolic
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Functions of the muscle tissue
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Ikizler. American Society of Nephrology Congress, Oct, 2024, San Diego, USA
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MacLaughlin, Helen L. et al..Nutrition in Kidney Disease: Core Curriculum 2022
American Journal of Kidney Diseases, Volume 79, Issue 3, 437 - 449

Protein

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

* Repairs and replaces tissues and cells.

¥

“BUILD BLOCKS
of LIFE”

Nutritional Strategies to Prevent Muscle Loss and
Sarcopenia in Chronic Kidney Disease

* It is important to note that protein
supplementation alone without exercise may
be of limited benefit; several studies suggest
anabolic benefits when supplementation is
given immediately after exercise due to
synergistic effects

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

The effect of exercise training in people with pre-dialysis chronic kidney disease,
A systematic review with meta-analysis
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| health parameters for individuals with pre-dialysis CKD

Conclusion
Regular exercise yields substantial improvements in various

Traise, A., Dieberg, G., Pearson, MLJ. et al. The effect of exercise training in people with pre-dialysis chronic kidney disease: a

systematic review with meta-analysis. J Nephrol 37, 2063-2098 (2024). https://doi.org/10.1007/s40620-024-02081-9




TVISN Recommendation 3.3.1.1: We suggest maintaining a

SUPPLEMENT To protein intake of 0.8 g/kg body weight/d in adults

12/14/2025

o with CKD G3-G5 (2C).
kidney

INTERNATIONAL Practice Point 3.3.1.1: Avoid high protein intake (>1.3 g/kg

body weight/d) in adults with CKD at risk of progression.

Practice Point 3.3.1.2: In adults with CKD who are willing
and able, and who are at risk of kidney failure, consider
prescribing, under close supervision, a very low-protein

diet (0.3-04 g/kg body weight/d) supplemented with

essential amino acids or ketoacid analogs (up to 0.6 g/kg

body weight/d).

KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Dis

e s e e Practice Point 3.3.1.3: Do not prescribe low- or very low-

Kidney International (2024) 105 (Suppl 4S), S117-5314  protein diets in metabolically unstable people with CKD.

ADA 2025 :

For people with non—dialysis-dependent
stage G3 or higher CKD, protein intake
should be 0.8 g/kg body weight per day,
as for the general population. A
For individuals on dialysis, protein intake
of 1.0-1.2 g/kg/day should be considered
since protein energy wasting is a major
problem for some individuals on dialysis. B

NUTRITION: Why protein 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

* Protein intake on a diabetic diet is especially crucial
to avoid episodes of hypoglycemia

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

More Protein Is Advantageous for Elderly
Patients With CKD

*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.

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




Protein Intake and Mortality in Older Adults
With Chronic Kidney Disease

* Question What are the associations of total, animal, and plant protein
intake with all-cause mortality in older adults with mild or moderate chronic
kidney disease (CKD)?

* Findings In this cohort study of 8543 community-dwelling adults 260
years — higher intake of total, animal, & plant protein associated with
lower mortality in participants with mild or moderate CKD. Associations
were larger among participants without CKD.

* Meaning These findings suggest that the benefits of proteins may
outweiﬁyhe downsides in older adults with mild or moderate CKD, in
whom disease progression may play a more limited role in survival.

Carballo-Casla A, Avesani CM, Beridze G, et al. Protein Intake and Mortality in Older Adults With Chronic
Kidney Disease. JAMA Netw Open. 2024;7(8):¢2426577. doi:10.1001/jamanetworkopen.2024.26577
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Recommendation 3.1.1: We suggest maintaining a protein intake of 0.8 g
protein/kg (weight)/d for those with diabetes and CKD not treated with dialysis
(20C).

* Practice Point 3.1.2: Patients treated with hemodialysis, and particularly
peritoneal dialysis, should consume between 1.0 and 1.2 g protein/kg
(weight)/d.

* Recommendation 3.1.2: We suggest that sodium intake be <2 g of sodium per
day (or <90 mmol of sodium per day, or <5 g of sodium chloride per day) in
patients with diabetes and CKD (2C).

* Practice Point 3.1.3: Shared decision-making should be a cornerstone of patient-
centered nutrition management in patients with diabetes and CKD.

* Practice Point 3.1.5: Health care providers should consider cultural differences,

food intolerances, variations in food resources, cooking skills, comorbidities,
and cost when recommending dietat_‘x ogtions to Eatients and their families.

Is Low protein Diet suitable for all
patients with CKD?

[ Not for all... ]

- Not for patients with PEW
- Not for ICU patients
- Not for patients developing PEW in follow ups

- Only when energy intake is sufficient and
according to the guidelines

KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease

VOLUME 105 | ISSUE 45 | APRIL 2024
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Practice Point 3.3.1: Advise people with CKD to adopt healthy and diverse diets with a higher consumption of plant-based
foods compared to animal-based foods and a lower consumption of ultraprocessed foods.

Practice Point 3.3.2: Use renal dietitians or accredited nutrition providers to educate people with CKD about dietary
adaptations regarding sodium, phosphorus, potassium, and protein intake, tailored to their indi-
vidual needs, and severity of CKD and other comorbid conditions.

3.3.1 Protein intake

Recommendation 3.3.1.1: We suggest maintaining a protein intake of 0.8 g/kg body weight/d in adults with
CKD G3-G5 (2C).

Practice Point 3.3.1.1: Avoid high protein intake (>1.3 g/kg body weight/d) in adults with CKD at risk of progression.

Practice Point 3.3.1.2: In adults with CKD who are willing and able, and who are at risk of kidney failure, consider
prescribing, under close supervision, a very low-protein diet (0.3-0.4 g/kg body weight/d) sup-
plemented with essential amino acids or ketoacid analogs (up to 0.6 g/kg body weight/d).

Practice Point 3.3.1.3: Do not prescribe low- or very low—protein diets in metabolically unstable people with CKD.
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K DIGO 2024

Special considerations
Pediatric considerations.

Practice Point 3.3.1.4: Do not restrict protein intake in children with CKD due to the risk of growth impairment. The
target protein and energy intake in children with CKD G2-G5 should be at the upper end of the
normal range for healthy children to promote optimal growth.

Older adults.

Practice Point 3.3.1.5: In older adults with underlying conditions such as frailty and sarcopenia, consider higher protein
and calorie dietary targets.

* The Work Group considers that the evidence does not support a
recommendation to follow low-protein diets alone (i.e.,0.4-0.6 g/kg of
body weight/d) as a strategy to slow the progression of CKD.

* In a meta-analysis of people with CKD without diabetes: a low-protein diet

compared with a normal-protein diet in participants with CKD G3a and
G3b (9 studies) or CKD G4 (1 study) found little or no difference in
mortality or eGFR

Kidney International (2024) 105 (Suppl 4S), S117-5314

Key Aspects in Nutritional Management
of COVID-19 Patients

*Besides quantity, the quality of
proteins (protein with high biologic
value) is also an important factor with
regard to the relationship of this
macronutrient with immune system.

Fernandez-Quintela A, et al.(2020) Key aspects in nutritional management of COVID-19 patients. Journal of
clinical medicine. 2020 Aug;9(8):2589.




» Dé tong hop protein, co thé can phai co
cac loai axit amin(thiét yeu + khong thiet yeu
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voi ti 1€ can doi:

* Trong do, c6 8 loai axit amin thiét yéu khong
thé tong hop trong co thé, rat can cung cap tir
nguon dinh dudng bén ngoai.

Key Aspects in Nutritional Management
of COVID-19 Patients

* Proteins of high biological value (those present in eggs, lean
meat, fish, & dairy) containing all the essential amino acids
may exert an anti-inflammatory effect.

* In addition, some amino acids, such as arginine & glutamine

are well known for their ability to modulate the immune
system

Fernandez-Quintela A, Milton-Laskibar I, Trepiana J, Gdmez-Zorita S, Kajarabille N, Léniz A, Gonzalez M, Portillo
MP. Key aspects in nutritional management of COVID-19 patients. Journal of clinical medicine. 2020

Protein Synthesis
Requires 20 Amino Acids

ESSENTIAL (Cannot be synthesized in the body; must be supplied

Leucine Lysine
* Valine Threonine Provided from
¢ Isoleucine Tryptophan t-of-body
* Methionine Histidine out-ol-bocly sources

Phenylalanine

NON-ESSENTIAL (Can be synthesized through intermediary metabolism)
Alanine T'yrosine
Aspartic Acid  Glutamic Acid
ysteine Glycine
Serine Proline
Asparagine

CONDITIONALLY ESSENTIAL (During hypermetabolic
catabolism)
e Glutamine Arginine

Borum PR. Nutrient metabolism. In The Science and Practice of Nutrition Support. A Case-
Based Core Curriculum. Silver Spring, MD, ASPEN 2001; pp 17-30.

Nutrient Needs of CKD Patients as Defined by
ESPEN Guidelines*

Protein Macronutrients
Condition (Essential and Non-essential Energy
Amino Acids) (non-protein calories)

Non-dialysis CKD patients

GFR = 25-70 mL/min 0.55—0.601(2/3 HBVY)
0.55-0.60)(2/3 HBV) 30-40 keal/kg/d®
GFR <25 mL/min r
0.28+EAA br EAA+
Hemodialysis 1.2-1.4((>50% HBV) 35 kcall/kg/day
CAPD 1.2-1.5{(>50% HBV)
—

R = glomerler BV -kig A el iz cid; K CAPD—Comtcmons:

*Adspted o catabolizm level: and to mdividual nesd: i aze ofundermveight o hesity.
*Ads e ptients
09:28(3):401414,




12/14/2025

Total energy intake Total protein intake
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15
£y
3 7 10
S 3
X ~
= 2
K W o5
00
’ Standard Supplemented Standard Supplemented
a0l 05 1—

Baseline Month 3 [T7] Difference from baseline

Fouque D, etal. Nephrol Diol Transplant. 2008,25:2902-2910.

Serum albumin, prealbumin, and SGA scores
increase with renal-specific ONS

4.5 1 Increase in serum albumin concentration in HD patients with
renal-specific ONS given during dialysis
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Receipt of Oral Supplements is Associated with
Improved Hospitalization in MHD Patients

N =470

Received Oral Supplements

e

Did NOT Receive Oral Supplements

Probability Not Hospitalized
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Time to Hospitalization (days)

Cheu C etal. CJASN 2012

Diets and enteral supplements for improving outcomes in CKD
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PROSOURCE

* Tiéu chuan chét lwgng axit amin PDCAAS100
* Cung cap luong dam tinh khiét va céc axit amin
trong :
* Suy dinh dudng dam
« Suy nhuoc co thé
+ C6 nguy co / suy giam thé trong do bénh Iy
(vd: CKD)
« B6 sung dam gitp nang néng do Albumine
* Nhu cau bo sung ham lwgng dam cao trong
thé tich nuwée thap
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* Prosource cung cap 20 loai axit amin, diic
biét bo sung day di 8 loai axit amin thiét
yéu voi ti 1é can ddi can thiét cho co thé
Ngoai ra, dam Whey/Prosource con dat tiéu
chuan PDCAAS 100 vé bo sung va hap thu
protein

icti -Essential Amino Acids for Renal Failure-
Characteristic R e

-lmprovement 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.

o content /m\grediems Content DW per sachet

" L-isoleucine \ / 203.9 mg \
H
-§ L-leucine \ I 320.3 mg \
~ L-lysine hydrochloride 291.0 mg
EE; L-methionine 3203 mg
! ? - L-phenylalanine _ 320.3 mg
i £ L-threonine 145.7 mg
! é L-tryptophan 72.9mg
@ "
i L-valine / \ 233.0mg I
5 L-histidine hydrocmoriy 216.2 mg /
Agino acids total_/ \ 21236 mg /

A Roadmap for Implementing a Successful Clinical
Experience with Intradialytic Parenteral Nutrition

A practicaf . When to stop?

roadmap for ] ¥ Mheet 3 or more clinkcal success criteria:
implementing * Mean albumin 2 3.5 / o or prealbumin & 20 mg / o

ok + Oyweghtincvine

clarace, acherse eynnts very rav)
How to assess effectiveness?
= Impravement in three of more.
mueritional parameters: dry weight,
prodalysis aibumin and prealbumin
foveds, 5GA, bady stores assessment
By $48, mBNA, calonic imtake, atc.

When and what to menitor?
= Before each dialysis session: B, vome stans, biood glcoss
= Before each dialysis sewsion
during the first 1-2 weeks | Heciroltes, tighearide ievoks, lver panel

and then after every month:

How to administer?

= infusion line must be connected 10 the.
venous chamber of the manitor
= Pumg fiew rate should be st accarding 1o the
ake 2 50% of nutritional taigets. 1DPH formalation requiring stepwise
* et dspite angroach to administration: Starting to half ¢
g 8 ONS. of the |OPN infusion rate in the 15t week, -
achieving & full dose fram the 2nd week

When to initiate?

Patients with or st risk of malautrition with

+

oice compasition

-+ Ready-to-se IDPN solutions may meet the
nut nal needs of most patients and offers
ctical adwantages
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ka KIDMIN DUNG DICH ACID AMIN PHU HQP CHO BENH NHAN SUY THAN

Huéng din

National

Kidney

Arginine
Histidine
Tyrosine

BCAA: 45.8%

» Ofsuka

PAC PIEM & LOI iCH

Q Thuc diy téng hop protein
0O Han ché di héa protein
QO Tao cam giac ngon miéng

Q Tang khdi co ciia co thé

Q Py du nguyén liéu
cho qué trinh tong hop

dam

Arginine
Histidine
Tyrosine

Q Arginine: giam NH;/ mau

Q Tyrosine: tong hop chit dan truyén than kinh

Q Histidine: tong hop Hb & diéu hoa hép thu
sit, nang cao kha ning song con & BN suy

than

E/N=2.6

EAA: 72%

Foundation®

Kidmin 7,2% Acid amin. Dung dich tiém truyén tinh mach. [package insert]. Vietnam. OPV; 2017 53

tion. [slide number ...]

From the clinical studies in this pr

DANH GIA HIEU QUA CUA VIEC BO SUNG ACID AMIN BANG PHUONG PHAP

o
¢ Ofsuka THAM TACH SIEU LQC DICH BU TRU'C TIEP TU DICH LQC (HDF ONLINE)

FSILHE on line HDF I3 % 7 I 7 MBIHH OB

T Mg & B RUR g
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- W With KIDMIN Tt

Without KIDMIN 2 e A
L R, BCAA & tong AA bi mat di
. FEp00L nhiéu hon sau loc mau HDF

6 nhém bénh nhan khong
e dugc truyén KIDMIN
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"Gly Ala Ser Thr Val* lle* Leu”Lys* Arg” His® Tyr Phe” Trp* Met* Cys Pro Gln Glu Asn Asp AA

Dung dich ding cho HDF: KIDMIN 7,2%

Kiyoshi Shimonado et al.: Kidney and Dialysis Separate Volume 2014 (77), 124-125, 2014

BO SUNG AA TRONG QUA TRINH LQOC MAU

?Qr& ska

IDPN GIUP CAI THIEN DINH DUONG: TANG HAM LUQNG ALBUMIN & CAI THIEN

CHI SO SGA
7
: * % '
21

Baseline 3 months 6 months
Figure 4. Changes of SGA score within observation
period. Horizontal lines depict medians, boxes are
Qys and Qqs; vertical symbols show highest and
lowest values; P < .001 versus baseline.

SGA score

Baseline 3months 6 months
Figure 2. Serum albumin concentration at baseline
and after 3 and 6 months of AA supplementation
(means, 95% CI); *P < .001 versus baseline value.

Nghién ctru quan sat, da trung tam, tién ciru (khong ngdu nhién, khong nhom chimg)
« Bénh nhéin: nguoi 16n diéu tri loc mau (HD) it nhét 6 thang, 97 bn (54 nam + 43 ni¥) du tu cach dé phan tich.

+ Can thiép: B6 sung AA trong loc mau vdi dd 500ml 10% / chu ky HD, trong thoi gian 6 thang.

S Czekalski, et al., J of Renal Nutr.2004;14(2):82-88




KDOQI CLINICAL PRACTICE GUIDELINE FOR
NUTRITION IN CKD: 2020 UPDATE

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 status if dietary counseling
alone does not achieve sufficient energy and protein

intake to meet nutritional requirements.
AJKD Vol 76 | Iss 3 | Suppl 1 | September 2020
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