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= Concept of Medical Nutrition Therapy (MNT)
= MNT in Chronic Kidney Disease (CKD)

= Predialysis and Dialysis
= MNT in Gastrointestinal Diseae e.g. Cirhosis
= MNT in Cancer



Concept of Medical Nutrition Therapy




Medical Nutrition Therapy

WHAT IS MEDICAL

NUTRITION? = Medical Nutrition Therapy (MNT) is an evidence-
based therapeutic approach to preventing,
managing, and treating diseases through
individualized nutrition assessment, diagnosis,
intervention, monitoring, and evaluation, delivered
by a registered dietitian nutritionist (RDN) or
qualified nutrition professional.




PRACTICE TOOL

Oral Nutrition Supplements:

A Practice Tool for Clinicians

Oral Nutrition Supplements (ONS) are commercially
manufactured products available in liquid, powder, or
solid form. They contain a combination of carbohydrates,
proteins, fats, fiber, vitamins, and minerals.r ONS are
used across the healthcare spectrum for patients who can
consume nutrition orally, providing them with additional
nutritional support.

The purpose of this practice tool is to educate clinicians
on the role and application of ONS for their patients.

Oral Nutrition Supplement: A Practice Tool for Clinicians
https://nutritioncare.org/wp-content/uploads/2025/07/MAW-ONS-Practice-Tool-Clinician.pdf



Enteral Nutrition

- Nutrient absorption through the digestive system is preferable to delivery
directly into the bloodstream when a patient is unable to eat normally. -~

Short-term enteral nutrition

Delivered through a nostril
and down the esophagus
to the stomach or intestines

Nasogastric
(NG) tube

S
- /Nasojejunal

' ':; ( ‘ tube —
¥

oo

itrition to the stomach or
es via feeding tubes.

Long-term enteral nutrition |

Delivered directly to the stomach
or intestines through the abdom¢

be

Enteral Nutrition and Parenteral Nutrition

Routes for administration
of parenteral nutrition
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Blenderized Diet

Standard Polymeric

Disease - Specific Formula

Elemental & Semi-elemental

Modular

Mixture of food source

Intact Nutrients
Complete Nutrition

Specific metabolic conditions
e.g. Hepatic, Renal, Diabetic
Immunonutrients formula

Partially or Completely
hydrolyzed nutrients

Supplement Nutrients for
EN formula




Role of Oral Nutrition Supplment/ Enteral Nutrition

= Complement dietary intake

= ONS provide energy, protein, and nutrients to complement oral dietary intake,
especially in patients with inadequate oral intake.

= Prevent and treat malnutrition

= ONS help to prevent the onset of malnutrition and can be effective in correcting
nutritional deficits and reducing the health risks associated with malnutrition.

= Support recovery and healing
= ONS can play a role in muscle preservation, wound healing, and recovery.

= |Improve clinical outcomes

= Use of ONS may improve clinical outcomes such as hospital stay, clinical
complications, mortality, and quality of life.
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Medical Food Products
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MNT in Chronic Kidney Disease (CKD)
Pre-Dialysis




Healthy Kidneys ®
From the artery, @ Blood Cells
blood flows into O Waste

the kidneys and passes
ARTERY through millions of tiny

filtering units called
glomeruli (“glow-mare-
you-lie”).

Every 30 minutes

the kidneys filter all e
the blood in the body!

\> Enlarged

glomeruli

@

Glomerulican tell

the difference between
something you need and
something you do not
need. They filter out waste
and extra fluid from the
blood to make urine.

URETER

The cleaned, ° o @

filtered blood ° .

goe: Mto.the vein Tubes f:alled ureters
Ardbackinm carry urine to the bladder.
credldiion. BLADDER Urine is removed when

you urinate (“pass water,”
“go to the bathroom”).



Function of Kidney

Kidney Nephron

Glomerulus = Excrete waste from the body through urine
= Eliminate drugs and metabolites

/ = Regulate electrolyte and fluid balance

E. = Maintain acid-base balance

» = Produce renin hormones and regulate

f blood pressure

* Produce erythropoietin (EPO) hormones

that control red blood cell synthesis

Activate vitamin D

J \ = Regulate calcium and phosphorus balance
L

: >d
Urine exits duct

Filtered
blood

Unfiltered | |

blood Unfiltered

blood

Filtered
blood

Ureter —

1— Urine exits
to bladder

Collecting duct
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Number of CKD Patients in Thailand
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z = Stage3: 431,411 case
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_g 200,000 Wstage3  m Total 605,775 case
AP 1y

= 100000 Staged per 65 million people

=

£ ; l I I l l M Stage5

2560 2561 2562 2563 2564

s:unadneniia:nMsnunduiasnisdoviulsalaidasv. novisaliidade nsuAduAUTsA. 2565



Etiology of Chronic Kidney Disease

Risk factors for Risk factors for CKD
NCDs recognized
by the WHO* e Environmental:

climate change, extreme
heat, drought, water scarcity,
water salinity, environmental

e Congenital ¢ Pre-diabetes toxins, air pollution
heart disease e Smoking e Nephrotoxins
e Oncogens e Population: e Obstructive nephropathy
e UV exposure obesity, e Acute kidney injury
e Arteriovascular ageing, density e Genetic causes of CKD
malformations e Hypertension e Glomerular disease

e Infectious diseases

e Poverty and malnutrition
with effects on fetal
kidney development

Francis, A., et al. Chronic kidney disease and the global public health agenda: an international consensus. Nat Rev Nephrol 20, 473-485 (2024)



Energy, Protein and Nutrition Requirement
In Non-dialysis CKD

Electrolyte
Energy Protein Micronutrient
and Fluid

-« 25-35 « Low protein  Avoid High dose * Restriction of
kcal/kg/d 0.6-0.8 g/kg/d Supplement of Na, K, PO,
- High Energy - Very Low VitA, CE - Fluid
density Protein 0.4 « Not Routine Restriction
g/kg/d + Supplement

IKetoanalogue Zinc



KDIGO 2024 CPG for
Evaluation and Management of Chronic Kidney Disease

Nutrition KDIGO 2024 Recommendations

= Higher consumption of plant-based foods compared to animal-based foods
and lower consumption of ultra-processed foods (UPF)

Diet = Use renal dietitians or accredited nutrition providers to educate about
dietary adaptations e.g. Na, P, K, and protein intake, tailored individual
needs, and severity of CKD and comorbid conditions

= Protein 0.80 g/kg/d in adults with CKD G3-G5
= Avoid high protein intake (>1.3 g/kg/d) in adults CKD at risk of progression

Protein Very low protein diet 0.30 — 0.40 g/kg/d
Intake with additional keto analogue acid or essential amino acids

= Do not prescribe low- or very low—protein diets in metabolically unstable
people with CKD

ing Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024 Apr;105(4S):S117-S314
Navaneethan SD, et al. KDOQI US Commentary on the KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of CKD. Am | Kidney Dis. 2025 Feb;85(2):135-176



KDOOI Guideline for Nutrition In CKD 2020

Nutrition KDOQI 2020 Recommendations

Sodium (Na) < 2,000 mg/d
Potassium (IK) < 3,000 mg/d
Calcium (Ca) 800 - 1,000 mg/d
Phosphorus (P) < 800 mg/d
Serum Bicarbonate

(HCO3) 24 — 26 mmo/L




PREGLOMERULAR
EEFECTS

GLOMERULUS POSTGLOMERULAR

EFFECTS

Angiotensin-
pathway modulation

Low-protein
diet

A

LY T
! Mesangial-cell
 signaling

Vasoconstriction
Vasodilation

Afferent

1 TGF-8
arteriole

Efferent
arteriole

{ Interstitial Slowed
fibrosis progression
to CKD

Kalantar-Zadeh K, Fouque D. Nutritional Management of Chronic Kidney Disease. N Engl ] Med. 2017 Nov 2;377(18):1765-1776.



Protein Restriction Diet

= A protein-restricted diet typically provides 0.6-0.8 g protein/kg/day (or lower under specialist
supervision) and is most commonly applied in chronic kidney disease (CKD), but also has
implications for metabolic health

= Dietary protein is a major source of gut-derived uremic toxins: indoxyl sulfate, p-cresyl sulfate,
trimethylamine N-oxide (TMAO)

= Lower protein intake—especially reduced animal protein
= Decreases toxin production, improving endothelial function, Inflammation, Cardiovascular risk in CKD
= Slower decline in eGFR, reduced proteinuria, less tubulointerstitial injury

= Improvement of Metabolic Acidosis and Mineral Disorders by improved serum bicarbonate,
reduced bone buffering, less muscle proteolysis, better control of CKD-MBD



Amino-acid and Transamination of Ketoacid Analogues of
Amino Acids in order to Synthesize Protein

Side
] Chain |

Amino Carboxyl
| Group Group
© ReAgent
Side Carboxyl
y Chain k Group

© ReAgent

Amino acids

Ketoacid Analogues of AA

H

Amino-acids

‘H H
m NH4+
H H

Amino group (from urea)

Koppe L, et al. Ketoaci

Protein synthesis

—_—

d Analogues Supplementation in Chronic Kidney Disease an

d Future Perspectives. Nutrients. 2019 Sep 3;11(9):2071.



Dietary Protein and Phosphorus Source
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Gastrointestinal-related Inflammation and
Uremic Toxin Generation in CKD

| Motility
| Protein

. Co-morbidities/ digestion \ 1 Proteolytic

+ Medications Ab . bacterium flora
| Absorption \, 1 Toxin generation

* Dietary (anorexia,
low fiber) efene) (NH3/NH,*, amines,
« Constipation =4 , thios, indoles,
T p-cresol)
) T Cytokine "N
V' AA production, 4
5 : : 1 half-life '
¢y ¥ Kidney function l MUCosaTInIuT
’ Cytokine T .
S ranslocation
elifgetion (bacteria, toxins)
Inflammation

(cytokine release)

I Cytokines :?l}?[:'::sion
1 Uremic toxins

Endotoxemia

Zha Y, Qian Q. Protein Nutrition and Malnutrition in CKD and ESRD. Nutrients. 2017 Feb 27;9(3):208



Gut Microbiota Interaction Among Various Diet Type

. . Animal protein Fibre
Animal Proteins . -
N
Gut lumen
* e
Proliferation of Proliferation of

* proteolytic bacteria saccharolytic bacteria

~ | 2 { | 7=
Disturbed L
e[;sitl'l:;lial barrier é%) T Uraemic f T Short-chain C%): Improved epithelial

toxins fatty acids & barrier integrity
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owing to CKD
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Translocation of ) _
e Alkaline environment

bacteria, endotoxins . virol
* Insulin sensitivity

and uraemic toxins & %
&

i) Inf_lgmmatlon, N, dInflammation
oxidative stre§s and I and acid load
CKD progression
Carrero, J.J.,et al. Plant-based diets to manage the risks and complications of chronic kidney disease. Nat Rev Nephrol 16, 525-542 (2020)




Fat and Lipids Requirement for CKD
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Potassium Absorption Rates of Plant-based,
Animal-based, and Processed Foods

Plant-based foods Animal-based foods Processed foods
Absorption rate Absorption rate Absorption rate
50%-60% 70%-90% 90%

Plant-based foods may have Animal-based protein has higher Potassium salts (often found in
low absorption rate, net alkalizing effect, absorption and net acid effect results processed foods) absorption rate
and carbohydrate content encourages K* in higher amounts of K* remaining has been reported to be 90%
shifts into intracellular space, minimizing in serum

impacts on serum K*

Picard K, et al. Handouts for low-potassium diets disproportionately restrict fruits and vegetables. ] Ren Nutr. 2021;31:210-214



Ultra-Processed Foods Contain High Sodium

Foods close to nature Highly-processed foods
N Greater nutrient density V Low in fibre, vitamins, minerals
M High in fibre, vitamins, minerals A Often high in saturated fat,

sugar and salt

https://www.heartfoundation.org.nz/about-us/news/blogs/ultra-processed-foods-are-they-bad-for-your-health



Adverse Effects of High Dietary Acid Load

'\
S )‘.

Cardiovascular
Disease

Hypertension
Peripheral Artery Disease
Cardiovascular Mortality

Metabolic
Alterations

Metabolic Syndrome
Abdominal Obesity
Hypercholesterinemia
Hypertriglyceridemia
Altered Cortisol
Metabolism

Diabetes

Insulin Resistance
Type-2-Diabetes

Kidney Disorders

Chronic Kidney Disease
Kidney Stones
Hyperuricemia

Albuminuria
Renal Hyperfiltration
Reduced Uric Acid
Excretion

Storz MA, et al. Observational and clinical evidence that plant-based nutrition reduces dietary acid load. ] Nutr Sci. 2022 Oct 31;11:€93



Potential Renal Acid Load (PRAL) Food Pyramid

PRAL:+10 to +15
PRAL:-2to 0
e p— Soft drinks, bakery,
Milk coffee,
red meat
PRAL:-Sto-2 PRAL:+3 to +10

Vegetables, green Non vegetarian, egg
leaves, egg white, yolk
yogurt, coconut Nuts, chocolate

PRAL: 0 to +3
Bread, grains
(cereals and
pulses,
legumes)

PRAL: -10 to -5

Fruits- Banana
apple, watermelon
pomegranate
guava orange,
Spinach

https://www kireports.org/article/S2468-0249%2823%2900380-7/fulltext



Dietary Pattern For CKD

Mediterranean Diet
3.3.1 In adults with CKD 1-5 not on dialysis or post-

transplantation, with or without dyslipidemia, we
suggest that prescribing a Mediterranean Diet may
improve lipid profiles (2C).

Fruits and Vegetables
3.3.2 In adults with CKD 1-4, we suggest that prescribing
increased fruit and vegetable intake may decrease

body weight, blood pressure, and net acid pro-
duction (NEAP) (20).

KDOQI 2020

= Mediterranean Diet for
Improvement of lipid profile

= |[ncrease fruit and vegetable to

reduce net acid production
(NEAP)

KDOQI 2023

= Consider a plant-based
“Mediterranean-style” diet in
addition to lipid-modifying
therapy to reduce CVD risk

Ikizler TA, Et Al. KDOQI Clinical Practice Guideline For Nutrition In CKD: 2020 Update. Am ] Kidney Dis. 2020 Sep;76
KDIGO 2023 Clinical Practice Guideline For The Evaluation And Management Of Chronic Kidney Disease (Draft)



Mediterranean
Diet Pyramid

In Moderation—e

DASH Eating Plan

The Benefits: Lowers blood pressure & LDL “bad” cholesterol.

@ Eat This

/1\ Limit This

Wine each Week
Fish and Seafood @ Vegetables
o— Every Day: Base Each Meal Fatty meats
EveryDay—e : Around these Foods : Fruits
Water —_ Vegetables, Fruits, Whole j )
Wheat Grains, Olive Oil, N
Beans, Nuts, Legumes S—
L {30 seecs Hisbe A ﬂl” Whole grains -
and Spices [ :
= Whole _ H
=S - : Full-fat dairy
e—Every Day ﬁ Fat-free or
Be Physically Active; {d== & i
Enjoy Meals with D = low-fat dalry
e Others
© 2009 Oldways Preservation and Exchange Trust « www.oldwayspt.org FISh =
Sugar
: 9 sweetened
How to Build a Poultry S beverages
DASH Diet Plate
Beans
Nuts & seeds
Qé Vegetable oils ﬁ Sodium intake
www.nhlbi.nih.gov/DASH

. 3 I:".
25% Whole Grains

National Heart, Lung,
and Biood Institute

heart

TRUTH"

Guasch-Ferre M, et al. Consumption of Total Olive Oil and Risk of Total and Cause-Specific Mortality in US Adults. Curr Dev Nutr. 2021 Jun 7;5(Suppl 2):1036.




Healthy Dietary Patterns and Incidence of CKD
A Meta-Analysis of Cohort Studies

Katrina E. Bach,” Jaimon T. Kelly@®," Suetonia C. Palmer,” Saman Khalesi,” Giovanni F. M. Strippoli,*>® and
Katrina L. Campbell’

* To evaluated associations between dietary patterns
and incidence of CKD

* 18 prospective cohort studies

* 630,108 adults with mean follow-up of 10.4 + 7.4 years

Bach, Katrina E.;et al. Healthy Dietary Patterns and Incidence of CKD: A Meta-Analysis of Cohort Studies. CJASN 14(10):p 1441-1449, October 2019



Incident CKD Associated with Adherence to
Healthy Dietary Patterns

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE  Weight IV, Random, 95% Cl IV, Random, 95% Cl
Khatri et al., 2015 (Mediterranean) -0.2744 0.3404 4.7% 0.76 [0.39, 1.48] —
Liu et al., 2017 (DASH) 0.392 0.289 6.2% 1.48 [0.84, 2.61] —
Asghari et al., 2017b (DASH) -0.8916 0.2732 6.7% 0.41 [0.24, 0.70] ——
Ma et al., 2016 (DGAI) -0.2744 0.1744 12.2% 0.76 [0.54, 1.07] —
Yuzbashian 2018 (DASH, dyslipidemia) -0.4155 0.152 14.1% 0.66 [0.49, 0.89] —
Chung et al., 2017 (Fish/Vegetable) -0.2877 0.1311 16.1% 0.75[0.58, 0.97] ——
Dunkler et al., 2016 (Multicomponent) -0.5447 0.1073 18.7% 0.58 [0.47, 0.72] —-—
Rebholz et al., 2015 (Dietary Acid) -0.3285 0.0846 21.3% 0.72[0.61, 0.85] -
Total (95% ClI) 100.0% 0.70 [0.60, 0.82] ¢
Heterogeneity. Tau® = 0.02; Chi® = 14.35, df = 7 (P = 0.05); I° = 51% ’ = } *
Test for overall effect: Z = 4.42 (P < 0.00001) 0.02 0.1 1 10 50
Favours [Adherence] Favours [Non-adherence]

Healthy dietary pattern was associated with a lower incidence of
CKD by OR 0.70, 95% Cl: 0.60 to 0.82

Bach, Katrina E.;et al. Healthy Dietary Patterns and Incidence of CKD: A Meta-Analysis of Cohort Studies. CJASN 14(10):p 1441-1449, October 2019



MNT in Chronic Kidney Disease (CKD)
Dialysis




Hemodialysis and Peritoneal Dialysis Framework

Dialysate bag

Dialysate bag

(r

Dialysate
inserted
into
peritoneal
space

Peritoneal
space

Peritoneum

Dialysate
with waste
products
drained from
peritoneal
space

\

Drainage bag Drainage bag

Flythe JE, Watnick S. Dialysis for Chronic Kidney Failure: A Review. JAMA. 2024 Nov 12;332(18):1559-1573.



Energy and Protein Requirement among Dialysis

« 25-35

kcal/kg IBW/day
* High Energy

Density

g/kg of IBW/day

« High protein diet
* High quality

Ener Protein Fiuid and
n |
9Y Electrolyte

« Sodium,
Potassium,
Phosphorus
Restriction

* Fluid Restriction



Protein Requirement In Dialysis

Non-Dialysis
Low Protein 0.6 BIEISNES

g/IBW/d High protein 1.2
g/IBW/d




Medical Food
Renal-specific Formula




Protein-Energy Wasting (PEW) in CKD

Causes of PEW . Consequences of PEW

1 Dietary |
nutrient . Sk

Loss of kidney function / intake l‘: e

Uremic toxins \
Comorbid conditions ©)
>

(IR, diabetes, CVD Protein
depression) energy
=) wasting
Dialysis-associated g
catabolism (=)

Metabolic derangements
(HPT, metabolic acidosis,
hypogonadism, GH resistance)

disease

Inflammation Frailty, depression

Ikizler TA, et al. SRNM. Prevention and treatment of protein energy wasting in chronic kidney disease patients: a consensus statement by the International Society of Renal Nutrition and Metabolism. Kidney Int. 2013 Dec;84(6):1096-107



Nutrition Problems in CKD Patients

Inappropriate Malnutrition

Food Intake and Weight Loss

Restriction Adherence to Poor Intake
Food Restriction Low Albumin

CKD Nutrition

Impaired of Unable to

kidney function




Renal-specific Formula

= Renal-specific nutrition involves a specialized diet designed to manage CKD by
reducing the workload on kidneys and preventing the buildup of waste products

» [Key components include limiting sodium, potassium, and phosphorus, while
controlling fluid intake. It emphasizes low-potassium, and low-sodium foods to
prevent hypertension and edema.

= Renal-specific nutrition, contain specific protein distribution depend on stage of
kidney disease; non-dialysis or dialysis

» Renal-specific nutrition can be use as Oral Nutritional Supplement (ONS) or
Enteral Nutrition (tube feeding)



Nepro LP

Once renal L
(Liquid)
- - =
Name ) ,
—
- -
1
Flavor Milk Vanilla
Company Thai otsuka Abbott
Caloric distribution
8:52:40 10:42:48
P:C:F (%)
Gl = 38
Kcal/ 72 425 kcal,
1 scoop (g) (15.2 9 237 mL
Protein(g)/ 7.19 10.6
1 serving (5 scoops/200 ml, 360 kcal) (1 can, 425 kcal)
Protein(g)/ 20 24.9
1,000 kcal 50% Soy protein, 50% Casein 100% Milk protein (from milk and casein)
CHO(g)/ 134.4 109.2
1.000 k l 64.9% Maltodextrin, 20.7% Isomaltulose, 53.1% Maltodextrin, 15.4% Isomaltulose,
! £ 8.3% Fructose, 4.1% Fibrosol-2, 2.1% FOS 15.1% Sucrose, 10.2% Fibersol-2, 6% FOS
Fat(g)/ 44.44 53.4
43.7% Canola oil, 37.5% MCT oil, 61.8% Safflower oil (high oleic),
1,000 keal 18.8% Safflower oil (high oleic oil) 26.7% Canola oil, 11.4% Glycerin
Fiber(g)/ 8.32 7.1 (3 g/can)
. 48.2% Sucrose, 32.6% Fibersol-2(s),
1,000 kcal 66.7% Fibersol-2(s), 33.3% FOS(s) 19.2% FOS(s)
Osmolality ety 793 (1.8:1) 655 (1.8:1) 780 (1.8:1) 566 (1.8:1)
mOsm/kg.H20 mOsm/L

Renal-specific
Nutrition
(Pre-dialysis)

High energy density
_ow protein
_imit electrolyte (Na, K, P)

ow free volume

Copyright from Clinical Nutrition Unit, Phramongkutklao Hospital



Nepro (Powder)

Nepro HP

Once dialyze

(Liquid)
1 @"59
Name { @ {
Noutoi' @
5 e
= = 9
<= Xl 3 ey i
Flavor Vanilla toffee Vanilla Vanilla
Company Abbott Abbott Thai otsuka
Caloric distribution
18:35:47 18:35:47 18:42:40
P:C:F (%)
Gl =36 Gl = 34
Kcal/1 scoop (g) 44.6 kcal (8.9 ¢ 425 kcal, 237 mL 74 (16.0 g)
Protein(g)/ 19.23 19.1 16.98
1 serving (10 scoops/237 ml , 446 kcal) (1 can, 425 kcal) (5 scoops/250 ml, 370 kcal)
. 4_3'1 _ 44.9 45.89
Protein(g)/ A0T% Mk proter; 52.8% Casein, 27.2% Milk protein, 40.1% Calcium caseinate,
31.2% Whey protein, concentrate i i
1,000 kcal ) ) 19.4% Sodium Caseinate, 0.4% L-Carnitine, 30.4% Sodium caseinate,
275% Calcium caseinate, 7 ;g
» . 0.3% Taurine 29.4% Whey protein isolate
0.4% L-carnitine, 0.2% Taurine
89.2 11153
97.3
CHO(g)/ ) 64% Corn Maltodextrin, 15.9% Sucrose, 54.7% Isomaltuose,
77.4% Maltodextrin, : :
1,000 kcal e 12.5% Maltodextrin (Fibersol-2), 33.1% Maltodextrin,
) " 7.6% FOS, Mannitol 6.7% FOS, 5.5% Fibersol-2
44.46
51.1 53.4
Fat(g)/ 100% Vegetable oil (High oleic 69.9% Safflower oil (high oleic acid) HIXMCT A BLE% Rea ey
1’000 keal sunflower oil, Canola oil) 30.1% Canola oil , 30 Canalacly
’ 12.2% Safflower oil (high oleic oil)
Fiber(g)/ 104 7.1 (3 g/can) 13.51
1,000 kcal 1009% FOS(s) CaNfire o) 55% FOS(s), 45% Fibersol-2(s)
38% FOS(s)
Gamolalty Gamolarity 576 (1.8:1) 407 (1.8:1) 745 (1.8:1) 540 (1.8:1) 700 (1.48:1) | 532 (1.48:1)
mOsm/kg.H20 mOsm/L

Renal-specific
Nutrition
(Dialysis Formula

High energy density

High protein

_imit electrolyte (Na, K, P)
_ow free volume

Copyright from Clinical Nutrition Unit, Phramongkutklao Hospital



Nutritional Supplement

Oral Protein-Energy Supplementation

 In adults with CKD 3-5D or post-transplantation at risk of protein-energy wasting,
minimum of 3-month trial of oral nutritional supplements (ONS) to improve nutritional status
If dietary counseling alone does not achieve sufficient

Enteral Nutrition Supplementation

 |In adults with CKD 1-5D, with chronically inadequate intake and whose protein and energy
requirements cannot be attained by dietary counseling and oral nutritional supplements, it is
reasonable to consider a trial of enteral tube feeding

Ikizler TA, et al. KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020 Update. Am | Kidney Dis. 2020 Sep;76:S1-S107



MNT Iin Cancer




Cancer Development

Cell divides and multiplies Additional mutations accumulate

Cell with mutation




Cancer Cachexia




Tumour Macroenvironment and Cachexia

Acute-phase response
1 Albumin production
1P CRP and a-fetoprotein

Malabsorption
¥ Ghrelin production

e Gut barrier dysfunction

Fat depletion
1 Lipolysis
e Browning

Liver Brain
_— Neuroinflammation
‘ 1 { ¥ Appetite
‘ R Lk” /e Taste and smell alterations
\ / Skeletal muscle Wasting
Systemic inflammation 1 Protein degradation
e Cytokines > ¥ Physical performance
e Tumour factors » Weakness
Myosteatosis
Bone
Adipose tissue Heart
e ;i / Osteolysis
| g ¥ y /4 « Osteoclast activation
[‘ g e Calcium mobilization
i "\ €/ » Weakness
Wasting
s Atrophy

¥ Innervation
e Cardiac dysfunction

Argilés JM,et al. Cancer-associated cachexia - understanding the tumour macroenvironment and microenvironment to improve management. Nat Rev Clin Oncol. 2023 Apr;20(4):250-264



Conseguences of Malnutrition and
Cancer Cachexia

o) Impaired Quality of Life, Decreased Muscle Function and
Reduced Performance Status

Reduces Response to Chemotherapy, Increase CMT Toxicity

<O Impaired Immune Competence >

Increase Risks of Post-operative Complication

Q) Longer Hospital Stay, and Increased Health Care Costs >

Decrease Free Survival



Energy and Protein Requirement

Strength of
recommendation

STRONG

We recommend, that total energy expenditure of cancer patients,
if not measured individually, be assumed to be similar to

healthy subjects and generally between 25 - 30
kcal/kg/day

Strength of
recommendation

STRONG

We recommend that protein intake should be

above 1 g/kg/d, if possible up to
1.5 g/kg/day

Maurizio Muscaritoli. et al. ESPEN Practical Guidelines: Clinical Nutrition in Cancer Patients. Clin Nutr. 2021



Chemotherapy

J || L .
( Interactions between

par el - oecroeed Chemotherapy and
| | ' .
Inflammation Anorexia Bed rest C a n C e r_ a S S O C I a te d

\ Cachexia

<l B
//'/ ~ 1 ROS production Alterations in myotube

< l . : . morphology and
¥ Mitochondrial alterations  myofibrillar protein
“__ Proteolysis V Biogenesis content
[N - M Apoptosis
Skeletal |  Mitophagy defects V Satellite cell replication
muscle s

—

Muscle atrophy

Argilés JM,et al. Cancer-associated cachexia - understanding the tumour macroenvironment and microenvironment to improve management. Nat Rev Clin Oncol. 2023 Apr;20(4):250-264



High Energy High Protein Diet




Nutritional Management during
Side Effects of Cancer Treatment

Symptoms Nutritional Management

Dysphagia Initiate texture-modified diet, obtain a swallow evaluation

Nausea/ Vomiting Initiate small, frequent low-fat meals, initiate antiemetic drugs

Initiate small, frequent meals, modify menu to preference, initiate

Loos of appetite/ Early satiety appetite stimulant drugs

Taste changes Modify menu to preference and tolerance, initiate mouth rinse

Initiate texture modification, modify menu to tolerance, initiate mouth

Mouth sores : .. : :
rinse containing anesthetic, pain management

Initiate a low-fiber and residue diet, antidiarrheal drugs, increase fluids

DIEITNEE or Oral Rehydration Solution (ORS), considered Zn supplement

Initiate fiber-containing diet or fiber containing enteral nutrition

Constipation formula, laxative, soluble fiber supplement, increase fluids

Provide suffient energy and protein, increased fluids, sleep

Eati
atigue management



Immunomodulating Medical Nutrition

mmuno-modulating or Immune Enhancing Formula
High Protein Content/Distribution
High Caloric Density, High Concentration

mmuno-nutrients
Omega-3 Fish Oil (EPA): Reduce pro-inflammatory cytokine
enhancing immune response, promote Resolvin and Protectin
Glutamine : energy source for immune system cells
Arginine : formation of nitric oxide
Ribonucleotide : promote gut-associated lymphoid tissue
Vitamin C,D,E : anti-oxidant, support immune function
Zn, Se, Mg : involve in anti-oxidant system

Raczynska A, et al. The Impact of Immunomodulatory Components Used in Clinical Nutrition-A Narrative Review. Nutrients. 2025 Feb 21;17(5):752



Omega-3 Fatty acids to Improve
Appetite and Body Weight

In patients with advanced cancer undergoing
CMT and at risk of weight loss or malnourished,

Strength of recommendation , :
we suggest to use supplementation with

long-chain N-3 fatty acids or fish oil to stabilize
or improve appetite, food intake, lean body mass
and body weight

Level of Evidence Low

WEAK

Effective Dose of Fish Oil was 4 — 6 g/d, or Long-chain Omega-3 Fatty Acids
(EPA) was | — 2 g/d for Decrease Inflammatory Response

Maurizio Muscaritoli. et al. ESPEN Practical Guidelines: Clinical Nutrition in Cancer Patients. Clin Nutr. 2021



Immunonutrients

In upper Gl cancer patients undergoing surgical
Strength of recommendation  resection in the context of traditional

perioperative care
STRONG We recommended oral/enteral immunonutrition

(arginine, n-3 fatty acids, nucleotides)
Level of Evidence High

Pre- or Perioperative Intake of ONS (3x250 ml) enriched with
immune modulating substrates for 5 — 7 days reduces postoperative morbidity
and length of stay after major abdominal cancer surgery




Eicosapentaenoic Acid (EPA)

an Anti-inflammatory Nutrition

* Long-chain omega-3 fatty acid (20:5n-3) found naturally in deep-sea oily fish
* Component of cell membranes

* Decreases proinflammatory cytokine production

* Down-regulates the inflammatory response

* Down-regulates level/activity of proteolysis-inducing factor (PIF)
Eicosapentaenoic acid (EPA)
—— —— — — — 2°
VTV V V V Ve

I. Wigmore S}, et al. Nutrition. Jan 1996;12(1 Suppl):527-30. 2. Wigmore §J, et al. Clin Sci (Lond). Feb 1997;92(2):215-221. 3. Barber MD, et al. Nutr Cancer. 2001;40:118-124.
4. Endres S, et al. N Engl | Med. Feb 2 1989;320(5):265-271. 5. Jho D, et al. Am Surg. Jan 2003;69(1):32-36. 6. Lorite M), et al. Br | Cancer. 1997;76(8):1035-1040.



Molecular Mechanisms of Omega-3 in Skeletal Muscle

Leucine  Amino acids Lipid Raft Assembly

EPA and DHA enrichment

Signaling actions?

Resolvins, protectins,
o poecin.  NF-kB —— PPAR
l | TNF
Reduced inflammation --» COX-2
IL-1
MURF-1

- / 2.
Ribosome biogenesis ROS

ADP I ATP

Direct impact of free
EPA and DHA?2

\
®/

Protein Synthesis

———— Suppression
= ottt Translocation
<+—— Activation

EPA and DHA
incorporation

=

Protein Breakdown

McGlory C, Calder PC, Nunes EA. The Influence of Omega-3 Fatty Acids on Skeletal Muscle Protein Turnover in Health, Disuse, and Disease. Front Nutr. 2019 Sep 6;6:144



Perioperative use of enteral
nutrition with -3
polyunsaturated fatty acid
In patients with gastric
cancer:. a meta-analysis

Tingting Fu*, Wenjun Hu?, Lu Chang* and Jingli Duan™ ¢ frontiers ’ Frontiers in Oncology

To systematically evaluate efficacy and safety of enteral nutrition with n-3 PUFAs
preparations or standard enteral nutrition used in patients with gastric cancer during
perioperative period

20 RCTs were included to meta-analysis

Immuno-EN group demonstrated superior advantages in reducing infection
complications (RR = 0.81,P = 0.05) and wound infection(RR = 0.61, P = 0.04)

Fu T, et al. Perioperative use of enteral nutrition with w-3 polyunsaturated fatty acid in patients with gastric cancer: a meta-analysis. Front Oncol. 2024 Oct 14;14:1488229



Meta-analysis of Postoperative Infectious Complications
Comparison Immuno-EN vs. Standard EN

Heterogeneity test results Meta-analysis results
Outcomes Studies Effect model

P F 95%Cl P
Infectious Complications 7 0.37 7% Fixed 0.81 [0.64, 1.03] 0.05
Wound Infection 7 0.83 0% Fixed 0.61 [0.38, 0.98] 0.04
Respiratory Tract Infection 6 0.91 0% Fixed 0.81 [0.58, 1.12] 0.20
Urinary Tract Infection 6 0.44 0% Fixed 1.02 [0.54, 1.94] 0.95
Sepsis 4 0.78 0% Fixed 0.71 [0.23, 2.21] 0.55
Anastomotic Leakage 4 | 0.87 0% Fixed 0.62 [0.29, 1.32] 0.02
Intra-abdominal abscess 4 0.48 0% Fixed 0.70 [0.30, 1.58] 0.03

Immunonutrient enteral nutrition with omega-3 help to reduce post operative
wound infection by 39%

Fu T, et al. Perioperative use of enteral nutrition with w-3 polyunsaturated fatty acid in patients with gastric cancer: a meta-analysis. Front Oncol. 2024 Oct |4;14:1488229



Meta-analysis

The efficacy of omega-3 fatty acids (O3FAs) as a complementary in
colorectal cancer patients: A systematic review and meta-analysis

CLINICAL
NUTRITION
ESPEN &5

Agung Ary Wibowo **, Nathan Aditya Willyanto °

" To evaluate the effects of O3FAs as a complementary treatment for
Inflammation, nutrition levels, post-operative infectious complications, and
enhancement of recovery in CRC patients

= O3FAs significantly reduced IL-6, CRP, and TNF-a, but did not affect IL-1b

= O3FAs decrease In post-operative infectious complications and shortened
hospital stays

Wibowo AA,et al. The efficacy of omega-3 fatty acids (O3FAs) as a complementary in colorectal cancer patients: A systematic review and meta-analysis. Clin Nutr ESPEN. 2024 Jun;61:322-332



Experimental Control Mean difference Mean difference

Study or Subgroup  Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Golkhalkhali 2017 2.2 7.12 70 3.87 1269 70 232% -6.07 [-9.48 , -2.66] —

Haidari 2019a 2 27 20 0.3 26 20 309% -1.70[-3.34,-0.06] -

Liang 2008 6.21 16.1 20 2379 3476 21 28% -17.58[-34.04,-1.12) —------

Silva 2012 13 6172 " -1.9 11148 12 0.2% 3.20[-69.66 ,76.06] « »

Sim 2021 273 1.6 22 8.97 4.89 18 279% -6.24[-8.60,-3.88) -

Zhu 2012 436 11.35 29 9 10.08 28 15.1% -4.64[-10.21,0.93] ——

Total (95% Cl) 172 169 100.0% -4.86 [-7.75,-1.98] @

Heterogeneity: Tau® = 6.31; Chi* = 14.89, df = 5 (P = 0.01); I’ = 66% _ _ _ )

Test for overall effect: Z = 3.31 (P = 0.0009) 20 -10 0 10 20

Test for subgroup differences: Not applicable Favours [experimental] Favours [control]
Experimental Control Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bakker 2020 8 18 3 23 17.2% 5.33[1.16, 24.60] —_—

Braga 2002 5 50 16 50 21.4% 0.24 [0.08 , 0.71] —_—

Horie 2006 0 33 34 8.2% 0.08[0.00,1.51] —e—-——

Liang 2008 1 1 21 8.6% 1.05 [0.06 , 18.05)

Sorensen 2014 28 74 27 74 25.6% 1.06 [0.54 , 2.06] —

Zhu 2012 4 29 8 28 19.0% 0.40[0.11, 1.52] —_—

Total (95% ClI) 224 230 100.0% 0.68 [0.25, 1.85])

Total events: 46 60 . . | ) )

Heterogeneity: Tau? = 0.89; Chi* = 14.79, df =5 (P = 0.01); I? = 66% 0.01 0.1 1 10 100

Test for overall effect: Z = 0.75 (P = 0.45) Favours [experimental] Favours [control]

Test for subgroup differences: Not applicable

Experimental Control Mean difference Mean difference
Study or Subgroup  Mean SD Total  Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
X Bakker 2020 44 1.7 18 35 14 23 00% 0.90[-0.07,1.87]
+/ Braga 2002 9.8 31 50 12 45 50 645% -2.20[-3.71,-0.69] -
+/ Liang 2008 17.45 438 20 19.62 5.59 21 146% -2.17[-5.35,1.01] —
v Zhu 2012 12 4 29 15 6 28 21.0% -3.00[-5.66,-0.34] —_——
Total (95% CI) 99 99 100.0% -2.36 [-3.58,-1.15] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.28, df =2 (P = 0.87); I’ = 0%
Test for overall effect: Z = 3.81 (P = 0.0001) d0 5 o 10
Test for subgroup differences: Not applicable Favours [experimental] Favours [control]

Wibowo AA,et al. The efficacy of omega-3 fatty acids (O3FAs) as a complementary in colorectal cancer patients: A systematic review and meta-analysis. Clin Nutr ESPEN. 2024 Jun;61:322-332



Oncogenesis and Nutrition Interactions

Mechanism Description Nutritional Factors Involved
Chronic inflammation promotes tumor Eﬁﬁfggﬁ fatZ:a;is
Inflammation development and progression in various ty

types of cancer.

- Refined carbohydrates and saturated
fats (pro-inflammatory)

Oxidative stress

Imbalance between pro-oxidants and
antioxidants leads to DNA damage and
mutations, contributing to
carcinogenesis.

- Antioxidants (e.g., vitamins C and E,
polyphenols)

- Prooxidants (e.g., heterocyclic amines
in charred meat)

Insulin and IGF-1 signaling

Overactivation of insulin and IGF-1
pathways promotes cell proliferation
and survival in multiple cancer types.

- High glycemic load diets (increase
insulin and IGF-1)
- Calorie restriction (decrease insulin and

IGF-1)
Dysregulation of cell cycle checkpoints Folate and V}tamm B12 .(essentlal for
: . DNA synthesis and repair)
Cell cycle regulation leads to uncontrolled cell division, a : :
- Phytochemicals (e.g., curcumin,
hallmark of cancer.
resveratrol)

Apoptosis

Evasion of programmed cell death
allows cancer cells to survive and
proliferate.

- Omega-3 fatty acids and flavonoids
(induce apoptosis)
- Saturated fats (inhibit apoptosis)

Ruban M, et al. The Role of Diet and Nutrition in Cancer Development and Management: From Molecular Mechanisms to Personalized Interventions. Foods. 2025 May 18;14(10):1788



LIMIT CONSUMPTION LIMIT CONSUMPTION
OF RED AND OF SUGAR
PROCESSED MEAT SWEETENED DRINKS

LIMIT CONSUMPTION
OF ‘FAST FOODS’ AND LIMIT ALCOHOL
OTHER PROCESSED CONSUMPTION
FOODS HIGH IN FAT,
STARCHES OR SUGARS

World 7% American
Cancer Institute for
Research Cancer

Fund Research

EAT A DIET RICH DO NOT USE
IN WHOLEGRAINS, 0 U R SUPPLEMENTS

VEGETABLES, FOR CANCER

FRUIT AND BEANS CAN C ER PREVENTI 0 N PREVENTION
— Not smoking and alvoic.iing c:he: faxpo;urt_a to tobacco_ aknd FOR MOTHERS:

ACTIVE exc:ess sun are also impo zfm |n. re. ucing cancer r.|s : BREASTFEED YOUR
Following these Recommendations is likely to reduce intakes BABY, IF YOU CAN
of salt, saturated and trans fats, which together will help
prevent other non-communicable diseases.
AFTER A CANCER
BEA DIAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT RECOMMENDATIONS,
IFYOU CAN

World Cancer Research Fund/American Institute of Cancer Research.
Diet, Nutrition, Physical Activity and Cancer: a Global Perspective. Continuous Update Project Expert Report 2018



Food For Specific Purpose
: Medical Food




nusnwdlnsuinisyovarKisidangu

Betar Nutrtion for Better Lo . i Tasonisysauanisaswdondiuainisa QUADUIKUN:aUYDVEHaaIsaIKkIs
yoVMSIIVIUGIUDIKTS
D3anus:avAwIAuuavUs:InAlng

AaN1IsSWaIUN e

dumBounisidodudiuoms

na:usnrudoakisngurUosiawlsa
na:nguiidinoudovnisiaw:

O3onus:avAimAvuacus:malne

9IKISN1VNSIIWNE BT Er——

s:dufanna:usunalng

nusmvaulnsuinis : =
NNS2ONIIUUIIYY lla:NSYDDUNYIAWAANTUT - < s . .
a“ K“sﬁj’oq US:a\) FiWI ﬂ U Trsumisysnnmsagielonuauisasounsigodudwanrs

dSonus-avdmnuuoods:nalng

Tnsomsysanmsaswlioanuainsasovmsmiofuduoins
O3onuUs:mdmnvuoods:nalng

200 @a®

1IU2NIVAISDDNIUULIUIDE
WoAnuIUs:answa o
YoLVWAQAUIDIKISNIVNISIWNE AUD

msu22yNIQ
waanwun
pslidanus:avAwLAay
(@ nsmomsuwns)
dHSURUS:NBUMS

v CLINICAL s
» TRIAL .-
v . 5 : -
unfi 2 s:luusE3dulumsWasugasoris
b —) momsiwnddmsugfiduiinou
a
S -

sulpu3ESSelumswanngas

owasmomsiwnddwsusiiluudo

sulpusEsdelumswangas

Jarilos

WwsomsysanmsatioloanumnLsn

owasmonsiwngdmdunisn

Almoaiiisduuudd

Jariloy

TAspNIsYsuINISasIvTAAIWAIISOYDVNISILVTU FourmtomentwlonmasommeA uene
~ - - — Osonus:aofmauuovUsinalng
duakisiidanus:avAwiAuyavUs:inaAlng



aKisdanUs:avAwiAuiunundArylunisQuagunw
na:nrunwd3avovuynnaniindudavnmsnivinsuinisiawiznvo ldna

1

¥28aduayun1IsSNUINILNISIWNG 91K1SIKalgnaaNIUUTRIKU :EUAUENTWS VNN
vovRUae 13U YRoN2:u1aasonkis WUselsABasL (15U IuKoUKSala1e) KEorRIL
awsnsuds:muankisunaldna:gvgoelRyUosldsuaisonkisinsiluludadounikunzau
IWoaluauumswuwsvnigiia:aan1d:insndaufonvInadu

aanma:nwinsuinisfunduidev 1su mMsnnwlusduuudd KSawgvorgRdUrykidiu
nsgoglia:Msqaduaikis SdudovldsuansonkisiusugasikasvAunwdovNISWIFY
nsusinAokIsaWI:NMYEI8aalyKIGUNIWAINEITOVAUNISUIOEISDIKIS



WuAtuNW33aUreksounnanddodnalunisusinaaikis 1BU WRiduu:SoAsuUs:nu
oK1sldenn awnsnldwaanturiikativolRiAtuNMwE3aRddu soufiviosaanduivIa
INgAUDIKISAowEVWaIFudoguNIW

anUS:avAWIAYDEID

~— 3 8

stunanaafugnidu

sovSUMSQIiaguMWs:a:e12dKksuRNUdsTsABosL Nsldonkishil
daiiovanuisndrenduauoINIsyavisA 13U NNsUSInADIKISAD
UKD KSooKasIUsduafugmidulsala

msaduayudiulnsuinisiuna:anna lunsainsvneliiauisnsuansonkisoINoKIS
Aol 15U WUoundovlRokisnvaulRokas (Tube feeding) KoWUoukavn1swWida
oKIsdanUs:avANIAWEI8 RS MeldSuwabviuna:aisakIsRIku:aU



Au:UNUSUUKIsakSUNIDuluakoustan 2

an1sonKas AMUEUN

- $ova: 40-60 YDLWALVIUNLKUAQ
- dstdhana (Gl) Gawnd 55

mslulolasa

of

c

nana dhanafiGunvKua (total added sugar) TindsiAusosa: 10
YouwavviunvKuQ

10uluaruidoulunsidstana:usuiruaisikAd 1wk U
Us:NANS:NsovansIstugundos JanPoUuankis” auui 444
Bous:mAlINIdsSuyoaY Codex NVKUQ dvUukINDNSIEANAN
drvonnus:nAfKua Aanuisavaduus:idudoulunisislia

aislkroukounannudiana

- $oga: 15-25 YDVWALLIUNVKUQ

- AcumwliUs@u Gstana:usuicuvavnsaa:dlusudu 9 sta

—

ATONSWaUUNDIKISNIVMISIWNE TUdMOYATUTNBUINS NSEDNIILUSYY la:NSUDDUNIORAOATUTTIDIKISATIAnUS@DANIFAUY



Au:UNUSUUKIsakSUNIDuluakoustan 2

ansonKas AMUEUN

Tuurivkua Soga: 20-40 YDLWALVIUNVKUQ

Tuududd Tuiiusosa: 10 UDLWALLIUNLKUA

PUFA Tudosninsoua: 6-11 YDLWALLIUNVKUQ

n-6 PUFA linoleic acid $oga: 2.5-9 YDLWALVIUNVKUQ

n-3 PUFA alpha-linolenic acid $oga: 0.5-2 YDLWALVIUNVKUQ

EPA na: DHA 0.25-2 nSuU/3u (idnsiau/KIinus:avAd:1au)
fookas Tudosn3n14 nsudo 1,000 Alannass

—
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NASNIKUQADIIUS Biomarkers

nsrkuaddNUs Biomarkers 10unsidoniia:s:ydauvdnivdaniw No:ldiduwadawskankiosow yov
nsAnun TasdighKurgIWoUs:ITUNaU2YNTSINSANEY KSoANuAUIToulgvNIvEINWAUTSAKSD

an12:la 9 nuzthfRs:ufiowaaws agvisu nisadadouyovsvnig la:As:auinanaluidoa

A>ndsinAdsia WAAWSSoVL
Tdur Primary ($110u) HbA1c, Blood 280IBU ANIED03UA Lipid profile (LDL, HDL, TG),
Glucose (Fasting, Postprandial, CGM) liver function test (AST, ALT), Kidney function
anthropometric parameters (serum creatinine, eGFR, albuminuria)

das1MsifiaaMsliwous:avA, diuatunmwaia
I1a:A2WWOWD T, NSUS:ITUADIURI-ADIUDW llas
msus:iiunisgoususasana:Adua:adniu
Msldaasokis
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(-] (-]
d1SOTKIS AITUUN
aslulaiasa $oa: 30-60 YOLWALVIUALKUQ
dhananidunvkua Tuifiusosa: 10 YoLWALVIUALKLA

- $ova: 15-25 YOLWALVIUNLVKUQ
- arunwlus@u Dstiana:usuicugovnsaa:olusidu nv 9 sda

- $o81a: 20-40 YDLWALVIUALKUQ

Tudunvrua . N - . .
- Soga: 45 yovwavviunvKkua (Insulin resistant)
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a1soNK1s AUzUN

Tudududd Tuifiugawa: 10 yovWaLLIUNVKUQ
PUEA Tutouninsoua: 6-11 YoLWALVIUNVKUAQ
Fish oil 4-6 NSUCGDIU (KIniJNSIGU)

Long-chain omega-3

) Tudaendn 2 nSudadu (KInnsIAu)
fatty acids (EPA)

EPA+DHA TuiAu 5 nSudodu (KInidnsiau)

—
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3.4.1 Arginine

auisn¥IeatuayunIsitUYDYIBadniAUNAU 18U IUATASWAD (Macrophages) la: T cell RS0
auisndodnunisdaidonazisaanaunaldadu nodnu:uidsuntui 14 nsudo1500 Alannaas
lasdovluinudsuntuansonkisguaanaiuisausinalalunda:sulasluinaduasiedosionie (UL) ogn
30 nSuda3du uanmndiwngkSaunrkuaoKk1sAISIduUs:1Tu AKINWRITUL:ISLITNTD: sepsis KEO
Unisunwsovioulsunliaiuisngos arginine na:dawaanturindsiniss:udondss:3vlunisthluls
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3.4.2 Glutamine

¥osaawadIviAgvn1ssnuu:SvacuiAlUnUaKkSasvaUNUanooiIRadna:s:uundAuAusound
nacduanuisngreWunisadarldnazasuasivs:uundAunu Fvnu:thusuntui 14 nSuca1500 Ala
1AAd3 lla:A2sDJ0s:30fuNIduu:i8o hematopoietic stem cell trans plantation (HSCT) WAIDU liver

failure na: renal failure

nLUgvIN1sAnURaIIsSnTRUSUIUIaAY 20-30 nsudasu 1Dus:e:nal 4 dUaK ARduAlUAuNIS
$NUN 1AD:AOLINISWISTUNDINISTIVIAYSIUTVS8:10a1uDVNISIK Glutamine (16-17, 20) uU 2024
UNADIUYDY Muranaka H nla:Atu: (20) [dnaaviKikufivwans:nuyav Glutamine don1SAZUALNIY
lDWIDIUANE (epigenetic) yovisadU:ISLIA:NISIWUUS:ENSNIWANSHNIUYOLS:UUNTAUAUdDAUL:ISY
uonINTUIVIAsIUSIVNISANUINILAIUAGTNIRYIAUNISIASY Glutamine AZUARUNISSNBTURRIOU

p:ISvida:sia 0\)0151\)“ 4
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3.4.3 HMB (B-Hydroxy-B-methyl butyrate)

Uatuauualunisaansaanelusculunaiuito na: ¥
ns:dunisavins:KIUsdu dowalknanuidoWuwiazigv
1svdu Usunrunuzthogi 3 nsudadu TasimsAnuiu

dasnaasvidifeuAdsuitugoaaunduluuyugo:os)

A 0.324 nsudauKkundd 1 Alansu (9, 21)

NNSANUN systematic review AlGTNSIaSU HMB Tu
WRI0uu:So wusnwadoudanauido na:nisrvuid
TuldOwadoatuniwdsakdothkundd (22) na:
TunisAnugniduu:vAiinio:dgudanaiuito
(Cachexia) Tasldasunasiasuldsdusouru
HMB arginine l1a: glutamine 10us:g:12a1 4 dUaK

auIsa¥IYIWULIanauIto (23)
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3.4.4 Curcumin GAuauUGNIVEINMWAKaINKae

IBu Aumsaniau duayyadas:ninaldoindsisa Tago:doviidowadtviAgvAurRUoe 3o EFSA Tn1s
fkuaA ADI agii 3 Daansudadnkundd 1 Alansu (19)

TunmsAnuIIUU systematic review wu3nsiasuy
628 curcumin TugniJuu:iSvEuIWUUS:anSNW
vovindUUaNa:n1sane$va Fodowalkgnidu
u:1SuiE3aaglduudu nawunIsIaavaaNYDY
Us@uRdodumsiwsns:one wsounvaanadno
1AL (25) DINNSANVIYDY Howells LM na:Atu:
WUIINSIASUADY curcumin soUAUIADUNUQ D
A wUasanualudonsiuwous:avAlugndu
uudvalalkays:u:nwsns:oneidoiigununaunla

SulndUUaog01ded (26) na:lunisAnuiuov

Hejazi, J nla:Atu: wud1n1SIdSUAI8 curcumin

IWUADWEWISalunisduauyadas:NoKuafuwanaun (Total antioxidant capacity: TAC) lla: a0ms
rivuvaviaulsuyiUasoonlsddaioing (Superoxide dismutase: SOD) ?u@ﬁlﬁuu:l§0daU§nKU1nﬁ
Tasunisanesva idaidssuifvunundunduAUKSoeKkaon (Placebo) agvlsfaw TuwuaUIANED

~
3 —-

S:K3VNVEOVNAUINEINUNAAWSYDVNISSNUN (27)
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1) NMsUS:DUWanNs:NUYavLdASdIKISaDFUNIW
- MSAS29IQAININBEIAD 1U s:aulusduluidoa daydu na:dvdenaavni:aniau
(C-reactive protein) IWoUS:10UNTISADUEUDYNIVEINTWYDVSIVNNE
- N1sUS:TUNISQDUEUDVYDVSIUUNTAUAU 13U N1SASIDUUITAIADQYID IaN1s
Us:dus:duansdnuauyadas:fuidoa

2) msus:duwadonid:insuinis
- ms3aAdstivdang (BMI) la:nisdaanunisidagundavuavudanaiuitolasld
InSoviiodIAs1KovAUS:NDUSIONY 18U Bioelectrical Impedance Analysis (BIA)
- nis@aaruthkunddna:dadouluuulusionigiwous:idunisidagundavnio:
Tnummsr‘ilﬁomnqosa'\ms

—

ATONSWaUUNDIKISNIVMISIWNE TUdMOYATUTNBUINS NSEDNIILUSYY la:NSUDDUNIORAOATUTTIDIKISATIAnUS@DANIFAUY



ASUS:IITUNAawWwsNIvNNSANUN

3) misus:iluAdIwwWowWa Ra:ANIWE3 vV KUY
- Asldnuudaauniudannuwowaldludiusasid Adua:adnfunisusina na:ns

goUSUYDVWUIBCDgOSOIKIS

- msUs:lL‘Juqmmwﬁouaw@ﬂaafaamln§awﬁalaw1: 15U European Organization
for Researchand Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30)
wTiaTKlRumwsauua\)wans:nuciaamwﬁo?aua:s"l\)ma

4) mMsGaaunas:g:g1d
® - MISUSHJUWAaNS:NUADNISSNUN 15U NNSADUAUDYCDNISSNBNA28IATUNUQKSD
n1sa1esva lagworsturfivAdIwaEIISAluNISNUNIUGDNISSNUIKAVDINNNS
Bgasoks
- mis@aawnisidagundavauguniwia:na:insuinisius:e:e1d IWoUs:Tuna

ns:nudonsWuwsINeIa:ANWEIaUaVRUIs us:B:e1D
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