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lllustrative Overall Increase in Obesity Over Time
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) SamicaLscroon Pathophysiology

LISBOA

Genetic and Epigenetic Programming Lifestyle and Diet
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"

10 kg increment in
body weight

12%
— increased
risk of CAD|

3 mmHg
higher SBP

2.3 mmHg
higher DBP

Curr Atheroscler Rep (2016) 18:21
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« Associated with NAFLD and cancer

 NAFLD parallels the increase in obesity and is the most common
cause of chronic liver disease (“MetS of the liver”)

« 20% off all cancer deaths in women and 14% in men attributed to
obesity

* Promotion of cancer growth by adipose tissue inflammation,
hyperglycemia or hyperinsulinemia and IGF1 levels
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ﬁé}}&};&@m Overweight / obesity Management

Decrease apetite / increase saciety

Reduce calories intake

Weight loss
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American

HEALTHY LIFESTYLE: guidelines 7 Sociery
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* American Cancer Society guideline 2020:

éﬁ N l.l ]

-

'@
(=

Healthy eating pattern Physical activity Body weight
a variety of vegetable, at least achieve and maintain
fruits, especially whole 150-300 min a healthy body weight
fruits with a variety of moderate-intensity or
colours; and whole grains. 75-150 min
No/limited red and vigorous-intensity

processed meats, sugar-
sweetened beverages,
highly processed foods
and refined grain products.

Limit sedentary behaviour Itis best not to drink alcohol.

Rock CL, Cancer J Clin. 2020




M LE with cancer, CVD, or type 2 diabetes
a Women LE without cancer, CVD, or type 2 diabetes

Evidence
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* Healthy lifestyle adds
8 years of life
expectancy, free of

cancer, CVD or T2D 10

Life expectancy (LE) at age 50 (years)

Men
50

40
30 . . . . .
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10

Life expectancy (LE) at age 50 (years)

None One Two Three Four or five
No of low risk factors

Li'Y, BMJ. 2020




Evidence

» Healthy lifestyle was associated with a nearly 50% lower risk of coronary artery disease

B Favorable lifestyle W Intermediate lifestyle

B Unfavorable lifestyle

A Atherosclerosis Risk in Communities
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Khera AV. N Engl J Med 2016

C Malmé Diet and Cancer Study
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Evidence

* Diabetes Prevention Program:
healthy lifestyle intervention
with diet and exercise reduces
the incidence of T2D with 58%

Cumulative Incidence
of Diabetes (%)
N
=

Placebo

Metformin

Lifestyle

DPP research group, NEJM 2002

Year
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How do you use it

Dally eat portions of all groups
Number of portions depends of the
Individual energy requirements
children 1-3 years: lower limits
Active males and adolescente
boys: upper limits
Remainder population:
Intermediate

Direcgéo Geral da Saude 1997, updated 2000 Roda dos Alimentos « PNPAS (dgs.pt)
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Wheels, pyramids, slices, plates

lil Hendls  Sada

Cants  Canaa

Food Guide Pyramid

Fats, Ois, & Sweets

KEY
S e USE SPARINGLY Q Fat (naturnlly ogcirring BSugy -
Crude P ) shEE R TAM A R15(2022)
iy R g sy cs;i‘. Aty " ‘
A S coar 308 Chinese Food Guide Pagoda(2022)
10 HEALTHY EATIN a'-ﬁﬁgﬁ}‘f%,m.e- .
s, TR
FOR Ptai‘;t:vﬂult YEAR \:,_ e Mik. Yogurt, Meat, Poultry, Fi
ra o & Cheeage Dry Beans, E
G Y & Nate Gt " e
roup uts G )
| 2-3 SERVINGS 2-3 SERVIN a 5-308
Enjoy & variely
of foods from each
rauD EvEEY OA Vegotable F
groug ¥ aay. Group Gro BRVEE  J00-5008
3-5 SERVINGS 2-4 SERVIN XAngsn B5-35R

Choosa lowel-
fat loods ;
more oflen, 1:

Bread, Cere AW 1202000

Rice, & Pa BRSBTS
Gro RS0
6
SERVIN
Sowce: US, Oepartmant of AgncutureU.S: Departme of Masth and Human Services
EER 300-5008%
R 200-350%
Fruit and vegetables Bread, other cereals
- and potatoes
ax 200-300R
‘ shune SO-1508
a L L 50-100%
L3 1500~1 7008 H

Meat, fish T —— s
and alternatives Milk and dairy food

Foods containing fat

Foods containing sugar I



https://food-guide.canada.ca/en/
https://food-guide.canada.ca/en/

Elderly

TUFTS =

Food Guide Pyramid for Older Adults v Water
v Calories

v" Vitamins
k CALCIUM, VITAMIN D.VITAMIN B-12

SUPPLEMENTS v LaCtose

Notall people peed these supplements,

check with your healthcare provider / S
alt
DRY BEANS AND NUTS, FISH, \/ Flbre

POULTRY, LEAN MEAT, EGGS

SRR v" Vegetables and coloured fruits

USE SATURATED AND TRANS FAT, SUGAR
AND SALT SPARINGLY

Saturated and Trans Fats ==

Added Sugar=a

Salt=#

LOW- AND NONFAT DAIRY PRODUCTS
3 OR MORE SERVINGS

DEEP-COLORED FRUIT

2 OR MO RE SERVINGS Suplem entation

BRIGHT-COLORED VEGETABLES
3 OR MORE SERVINGS

WHOLE, ENRICHED AND
FORTIFIED GRAINS

AND CEREALS

6 OR MORE SERVINGS

IR -Vit D (4001U - 6001U), Calcium (1200mg)

fortified foods such as
brown rice, 100% whole-

wheat bread, and OSteOporOSIS

bran cereals

WATER/LIQUIDS Choose water, fruit

/ EEBTE0EE \ Vit By, (2.4u0)

milk or soup

{4 High-fiber choices * Copight 2007 TUfts Uriversity

For additional copies visit us ontheweb at http://nutrition.tufts .edu




Mediterranean Diet Pyramid

A contemporary approach to delicious, lealthy eating

Ja mesberation

(mostly whole),
Olive oil,
Beans, Nuts,
Legumes
and Seeds,
. Herbs
and Spices
\ Row \'P'r e
\ " A fands

Be
Physically
Active;
Enjoy
Meals
with Others

Tt stois By Comrye Madddlonem

© 2009 Oldways Preservation and Exchange Trust * www.oldwayspt.org




Diabetic

Meat,

Meat Substitutes
and Other
Proteins

Fats. Oils and Sweets

Differences:

v" Division in 6 groups
according to carbohydrates
and protein content

Physical activity!

Breads, Grans and Other Siarches

L] The £

American Diabetes Association 2020: diabetesfoodpyramid.pdf (mydrs.com e


https://www.mydrs.com/wp-content/uploads/2017/08/diabetesfoodpyramid.pdf

Conclusion/discussion

Combined healthy lifestyle factors like diet, physical
activity, healthy weight, sleep, stress, smoking and
alcohol are the most important modifiable factors to
prevent and treat chronic diseases

* Do physicians know enough about the
effects of lifestyle?

* Can physicians advise on this properly?

* Does this happen to a sufficient extent?

* What could physicians do to improve
their lifestyle advice?

Develop
strategies to
MANAGE
STRESS

Form & maintain

Cessation of ‘ RELATIONSHIPS
TOBACCO
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BMI = 27 kg/m? + co-morbidity

Pharmacotherapy

BMI = 30 kg/m?

Lifestyle management

1 9 SHAPING THE FUTURE OF MEDICAL EDUCATION



CATOLICA

MEDICAL SCHOOL

Overweight / obesity Management

LISBOA

diarthea

pressure. Rare cases of hepatotoxicity.

Drug 1-Year Weight Adverse Events Precautions Contraindications & Limitations
Loss, Placebo-
Subtracted
( Orlistat ~3% Fecal urgency, fecal incontinence, Daily multivitamin to make up for malabsorption Chronic malabsorption syndrome; cholestasis.
flatus with discharge, oily spotting of fat-soluble vitamins.
Lorcaserin 3.0-3.6% Headache, dizziness, fatigue, nausea, | Monitor of symptoms of serotonin toxicity. Safety of use in patients taking antidepressants in unknown.
dry mouth, constipation, cough, Monitor for signs and symptoms of valvular heart
hypoglycemia in patients with disease.
diabetes
‘ Liraglutide 4.0-54% Nausea, vomiting , diarrhea, Causes thyroid C-cell tumors in rats and mice. Personal or family history of medullary thyroid carcinoma or
constipation, dyspepsia, abdominal Discontinue if pancreatitis is suspected. Multiple Endocrine Neoplasia syndrome type 2. Do not use
pain, headache. fatigue, with mnsulin or other GLP-1 agonists.
hypoglycemia, increased lipase.
Phentermine/ 8.6-9.3% Paresthesia, dizziness, insomnia, Small increase in heart rate. Monitor electrolytes to | Glaucoma: hyperthyroidism: within 2 weeks of taking MAOIs.
Topiramate dysguesia, constipation, dry mouth detect metabolic acidosis and elevated creatinine. REMS requires negative pregnancy test before treatment and
Monitor closely for depression, anxiety, and monthly thereafter to reduce the risk of teratogenicity.
memory problems.
Naltrexone/ 3.3-48% Nausea, vomiting , headache, Monitor for suicidal ideation and behavior. Uncontrolled hypertension; seizure disorders; chronic opioid
Bupropion dizziness. insomnia, dry mouth, Monitor for increases in heart rate and blood use; anorexia nervosa or bulimia: during withdrawal from

alcohol, barbiturates. benzodiaze pines, and antiepileptic
drugs; within 2 weeks of taking MAOIs: co-administration
with other bupropion-containing products.

20

FDA approved drugs for long-term weight management

10/07/23
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Appetite W r'-
Satiety 4 2

Insulin A+
Myocardial contractility 4+ Glucagon ¥

Glucose uptakew
GLP-1

Ischaemic preconditioning4h
Body weight

Blood pressure W
Plasma glucose

v
Plasma lipids W

!
€

Sodium excretion A4
Diuresis A
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Liver fatd  Inflammationw
Insulin Resistance W

Endothelial function A
Arterial stiffness W
Inflammation ¥




ORIGIMNAL ARTICLE

Once-Weekly Semaglutide in Adults with Overweight or Obesity _ _
Jehn PH. Wilding, D.M,, Rachel L Batterham, M.B., B.S., Ph.D,, Salvatore Calanna, Ph.D., Melanie Davies, M.D,, Luc F. Van Gaal, M.D,, Ph.D.,, lidike Lingan?\).lDerwel g ht / O b eS I ty Man ag em ent

M.P.H., M.S.C.5.,, Barbara M. McGowan, M.D., Ph.D., Julio Rosenstock, M.D., Marle T.D. Tran, M.D., Ph.D.; Thomas A. Wadden, Ph.D., Sean Whartan, M.D,, Pharm.D.,
Koutaro Yokote, M,D., Ph.D,, et al., for the STEP T Study Group™

B Body Weight Change from Baseline by Week, Observed On-Treatment Data

¥ 73 [Placebo

Change from Baseline (%)
I
o
]

=12

144

_]_.5_

Semaglutide
_18 1 | I | | I I I 1 I I
0 4 g 12 16 20 28 36 44 52 60 68
Weeks since Randomization

No. at Risk
Placebo 655 647 637 613 607 593 576 555 529 520 514 499
Semaglutide 1306 1283 1259 1225 1206 1193 1176 1166 1135 1115 1100 1059

N Engl J Med 2021;384:989-1002.
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LISBOA

Lilly's tirzepatide achieved up to 15.7% weight loss in adults with obesity or overweight and type 2
diabetes in SURMOUNT-2

April 27, 2023

e Average body weight reductions: 12.8% (10 mg), 14.7% (15 mg), 3.2% (placebo)
e Percentage of participants achieving body weight reductions of 25%: 79.2% (10 mg), 82.7% (15 mg), 32.5% (placebo)
* Percentage of participants achieving body weight reductions of 215%: 39.7% (10 mg), 48.0% (15 mg), 2.7% (placebo)

10/07/23 FM.UCP.PT
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Obesity is a multifactorial disease requiring an integrated, multidisciplinary strategy — combining
nutrition, physical activity, behavioral therapy, and, when appropriate, pharmacological or surgical
interventions.

Nutritional therapy remains the foundation of obesity treatment, focusing on sustainable energy
deficit, nutrient adequacy, and preservation of lean mass.

Evidence supports personalized nutrition approaches, considering metabolic phenotype, genetics,
microbiota, and lifestyle factors.

High-protein, Mediterranean, and plant-based dietary patterns demonstrate benefits for weight
management and cardiometabolic risk reduction.

Exercise and resistance training are essential to prevent muscle loss and support long-term weight
maintenance.

. 2 4 10/12/2025 0234C0O2DIGO FM.UCP.PT




Vegetables

4 portions daily

variety and colour 4 portions daily
8 portions daily Prefer fruits to juices
Chose wholegrains Chose nuts

1 portion daily

Fish, meat

€ggs 1 portion daily

2-3 portions daily
Chose low fat

3 portions daily
Prefer lean meat

Water Coffee Salt
satisfyyyounthirsy . S\weets, cakes <300mg/day <59 per day
Chose water to ocasionally 2 cups coffe 1 table spoon

softdrinks 3 cups of tea Chose herbs

Direcgédo Geral da Saude 1997, updated 2000 Roda dos Alimentos + PNPAS (dgs.pt) 6 ES P E N

pﬂ.:wr Society for
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Ensure ~LLs ADVANCE

VOI HMB VA PAM CHAT LUONG CAO
GIUP XAY DUNG KHOI CO
VA NGAN NGUA MAT CO'*

HMB VA DAM CHAT LUONG CAO
Giup bao ve, tang cuong suc khoe khéi co va
ngan ngifa mat cg'”

NANG LUQNG CAO
Giap dap ung nhu cau nang lugng cho bénh nhan

4

28 VITAMIN VA

KHOANG CHAT THIET YEU
Giup tang cuong suc khoe

{';; KHUYEN DUNG
2 CHAI MOI NGAY
D DE DAT HIEU QUA 101 UU

duang 1 nehl cho noud
') =
2 IR 4 VietS -—|: Iur:-nE dén dinh
duang trang d éutr benh nhan ng goa k khoa. 2022

Chi nhanh Céng ty TNHH Dinh duang 3A (Viet Nam) tai Béng Nal.
Bia chi: 259/8/38, Quéc |6 51, KP 1, Phuang Lang Hung, Tinh Béng Nal.

c

[ife o the Fullest

Abbott



Jlucermna

1.1% HbAlc I L
SAU 6 THANG BIEN CHUNG?*

KHI DUNG GLUCERNA KET HOP VOI CHE DO AN PIEU CHINH
VA TU VAN TAO BPONG LUC’

DUONG CHAT

Sdvaw . 'RHG_HI'EN cuu,
HE BOT DUON LAM SANG
&k PHONG THICH |

"

T g Nhan hicu dil:lb!il f m
S jl:;‘::z::::n%ss *MU!:::, PUFAY
S Mmmufn,‘uinué 5 H TR . |
— HOA KY 5"-::5‘“ \‘-n“ M gﬂ .
AAA“_‘—7 l. : .k g

METAE M b=

wheycicamk
Tibh Ay
HUGONG
VANl ¢ 4

GLU-C-220-25-02

*Dung nhu 1 phén ctia chuong trinh quan ly dai thao dudng bao gém ché dé an, tap thé duc
va thudc theo chi dinh.

**So véi coéng thic Glucerna dang bét ci

# M6t s bién chiing do dai thao dusng: bién chiing mach méau nhé (mét, than),

ti vong do dai thao duéng, nhéi mau co tim, dot quy

~ Khao séat IQVIA tir thang 12/2023 dén thang 11/2024

(1) Chee WSS. et al. BMJ Open Diabetes Res Care. 2017; 5(1):e000.384.

(2) Stratton IM et al, BMJ, 2000;321:405-412.

(3) M. H. Luo et al. Journal of Diabetes Mellitus 2 (2012) 214-220

Chi Nhénh Céng Ty TNHH Dinh Dugng 3A (Viét Nam) Tai Thanh Ph‘é Bién Héa, Tinh Péng Nai A‘b‘bott
Dia chi: S6 259/8/38, Quéc L 51, KP.1, P.Long Binh Tan, Thanh Phé Bién Hoa, Tinh Déng Nai
56/2025/XNQC-YTBN
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Quan ly Béo phi tai Viét Nam

Da nang, 6/12/2025

PGS.TS.Bs Nguyén Thi Bich Bao
Bv Tim Tam Buc

VADE- HCM-ADE

Bai bao céao duwor tai tro béi cong ty TNHH Novo Nordisk Viét Nam



NOi dung

- Béo phi: T Biéu twgng sung tic trong Lich str —Dén Théch thire sirc
khoé toan cau cua thé ky 21

- Tac déng cua Béo phi
- Chan doéan Béo phi
- Quan ly Béo phi : Cac hwong dan quan ly Béo phi



Béo phi: ’
Tw Bieu twong sung tac trong Lich s — bén Thach thirc
strc khoeé toan cau cua thé ky 21

* Thoi ky d6 da (khoang 35.000 nam truwdc Cong nguyén):
Nhirng blrc tvong nho bang nga voi hodc dat sét mé ta phu ni
béo phi:

- Nhuv "Venus of Hohle Fels" va "Venus of Willendorf", da duoc
phat hién & nhiéu noi.

- Cho thay tinh trang béo phi d3 ton tai va cdé thé dwoc coi la
biéu trong cla su thinh vuong, kha ndng sinh san hodc dia vi
cao trong x3 hoi san bat hai lwgm thoi ky do.

The "Venus of Willendorf

"Venus of Hohle Fels"



Thoi Hy Lap co dai: Hippocrates (khodng 460—-370 TCN) o
La mét trong nhirng ngwdi dau tién ghi nhan béo phi nhw mét tinh trang y té can
dwoc xem xét moét cach khoa hoc.

 Hippocrates, dwoc coi la "cha dé cua
y hoc hién dai’, Nhan manh méi lién
hé cla béo ph| v&i cac bénh khac va
dé xuat can thiep thdng qua thay doi
16i sng, bao gom ché dd &n udng va
tap thé duc, thay vi chi coi dé la mot
(I;hlem khuyet vé thdm my hodc dao

LrC

* Quan diém tién bd cla ong da dat
nén mong cho cach tiép can y hoc
sau nay doi v&i béo phi nhw mot bénh
I(%/ phurc tap, c6 thé quan ly va diéu tri

wo'c
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Thuat nglr y hoc "obesity"

» Nguon goc tlr tiéng Latinh va bat dau dwoc sir dung trong tieng Anh, bao
gom ca trong boi canh y hoc, vao dau the ky 17.

« Thuat nglr nay lan dau tién dwoc ghi nhan trong tiéng Anh vao khoang
nam 1611 b&i Randle Cotgrave.

* Trong y hoc, bac si ngwdi Anh Thomas Venner la nguoi dau tién st dung
thuat nglr "obese" (tlnh tw) trong cudn sach Via Recta vao nam 1620 dé
mo ta nhirng ngudi qua can.

+ Gilra thé ky 19, béo phi méi bat dau dwoc cong nhan la nguyén nhan gay
ra cac van deé suc khoe.



T6 chirc Y té Thé gi¢i (WHO) da lan dau tién dwa béo phi vao
Phan loai bénh quoc té (ICD) vao nam 1948.

* Phan loai nay duwoc thuc hién trong phién ban ICD th sau.

* Trong nhiéu thap ky sau do, su cong nhan nay it dwoc chu y va béo
phi van thudng bi coi la mot yéu td nguy co hodc do lua chon I6i séng
ca nhan.

* Phai dén nam 1997, WHO mdi bat dau nhan manh tac dong strc khoe
cdng ddng toan cau cua béo phi va chinh thirc tuyén bd day la moét
bénh man tinh. Ngay nay, béo phi dugc cong nhan rong rai la mot
bénh phirc tap do nhiéu yéu to di truyén, sinh hoc va maoi trwong gay
ra.



1997 T chirc Y té Thé glcw (WHO) tuyén bo béo phila mét "dai dich toan
cau’ " (global epidemic) va la mot "bénh man tinh" nghlem trong, phirc
tap, can dwo'c ngan ngira va quan ly.
Bao c4o "Béo phi: Phong ngtra va Quan ly Pai dich Toan cau” (Obesity: Preventing
and Managing the Global Epidemic) (WHO va International Obesity Task Force - IOTF).

Nhirng diém chinh cta viéc céng nhan bao gom:

« Tuyén bo rd rang |a mdt bénh: Béo phila mét "bénh man tinh, nghiém trong, phirc
tap"

« Xac dinh |a van deé sirc khoe cong dong I&n: WHO nhan manh béo phi khong chila
van dé ca nhan ma la mét van dé sirc khde cdng dong I&n, dang thay thé cac moi quan
tam strc khde truyén thong hon nhw suy dinh dwéng va benh truyén nhiém.

* Yéu pau chién lworc quan |y: Bao cao kéu goi cac chién lwoc phong nglra va quan ly &
ca cap do ca nhan va xa hdi, coi beo phi la mét phan cua nhom cac bénh khong lay
nhiém (non-communicable diseases - NCDs).

« Cung cap dinh nghia va tiéu chuan: Thiét [ap cac tiéu chuan BMI dé dinh nghia tinh
trang thtra can (BMI = 25) va béo phi (BMI = 30) & nguwdi Ion.



Béo phila moét bénh man tinh nghiém trong

Thira can va béo phi
la nhirng yéu t6 nguy co chinh clia mét sb bénh man tinh, Tudi tho trung binh giam khi BMI ting

® BMI @ BMI
(f) BM! binh th
e

bao gébm Dai thdo dwdng, bénh Tim mach va Ung thw

| 35-40 kg/m? O 40-50 kg/m?
- . T i v 60% W 500
Ty I1é béo phi dang gia 650 tl’leu nguoi

tang trén toan cau . . , . . . :
thtra can/béo phi Co hoi sébng dén tubi 70

BMI (kg/m?)
‘ i | < 8- 225-25
' ~ o S — 25-30
| - 2 0 30-35
‘i ‘ “8 .............................. hS \\0 0- 35-40
: . ‘ c 50 AN :
> . r8 ................................... ‘Q
Prevalence (%) 7 l % :
<
<10.0 >
<"
10.0 - 19.9 ;
20.0-29.9 _ L 5 1 - -
I =300 ' . _ 0+ T
Not applicable . ' o : > 40 60 80 100
d Tudi (nam)

BMI, chi sé khéi co thé.

1. WHO. Global Health Observatory (GHO) data. Prevalence of obesity among adults. Available from https://www.who.int/gho/ncd/risk_factors/overweight_obesity/obesity_adults/en/. Accessed Oct 2024; 2.
WHO, Obesity & Overweight. Available from Prevalence of obesity among adults, BMI >= 30 (age-standardized estimate) (%) (who.int). Accessed Oct2024. 3. Prospective Studies Collaboration. Lancet

2009:373:1083-96.



https://www.who.int/gho/ncd/

WORLD
(ODBESITY

World Obesity
Atlas 2025

Overweight, obesity and
non-communicable diseases

New global, regional and national estimates of the
prevalence of overweight and obesity in adults from
2000 to 2030

New estimates for the contribution of high body mass
index to leading non-communicable diseases in adults

New comparisons of country policy responses and health
service preparation

Plus 199 national scorecards for adult overweight,
non-communicable disease, and policy responses

March 2025




CHANGING SYSTEMS

HEALTHIER
LIVES

Let's put a spotlight on the systems—not
people—that need to change.

'OUR RESOURCES

SHARE YOUR STORY

1.9 $4.32 100%

BILLION TRILLION INCREASE

The estimated global Childhood obesity is
expected to increase
by 100% between
2020 and 2035.

1in4 2X

PEOPLE INCREASE

The number of adults

The number of people

It is expected that 1in

around the world that economic impact of 4 of us will be living

with obesity by 2035,

living with overweight

will be living with
obesity in 2035.

overweight and
obesity in 2035.

& obesity is set to
double from 2010 to
2035,
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Ty lé gia tang thira can, béo phi & Viét Nam nhanh
nhat trong khu vwe?l

Xu hwéng thira cén, béo phi
2000-2020 cua Viét Nam

17.5
14

113

2000 2005 2010 2015

Ngoc NB et al Annals of Global Health. 2020; 86(1): 1, 1-9

21.5

2020
(estimated)

Muc tiéu cta Chién lwgc quéc gia vé Dinh duéng

00 o
giai doan 2021 — 2023 va tdm nhin dén ndm 20452 vyy
NGUOI TRUONG THANH 19-64
0 TUOI BEO PHI O MUC DUOI
< 2 O / 20% VAO NAM 2025 VA DUY
0 TRI & MUC DO DEN NAM 2030
x§'P HANG MU'C O Ti LE TANG NGU'O1 LON Ti LE TANG TREEM Ti LE TU VONG SGMDO
SANSANG DOI PHO BEO PHI HANG NAM 2010- BEO PHI HANG NAM BEO PHI CHIEM

V01 BEO PHI TOAN 2030 2010-2030

41.5%
108/183 4. 5% 1 1.9% TONG BENH LY KHONG

LAY NHIEM

TRUNG BiNH

THAP RAT cAO RAT cAO

1. Global Obesity Observatory. https.//data.worldobesity.org/, accessed June 2022 Obesity in adults defined as >30 kg/m2. Obesity in children defined by country-specific cut points.World Obesity Federation.
(2022). World Obesity Atlas 2022. [Online]. Available from: https: ://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022; 2. Quyet dinh phé duyét Chién lwoc Quéc gia vé Dinh

dudng giai doan 2021 — 2030 va tdm nhin dén nam 2045 — TTCP.


https://data.worldobesity.org/
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022

Non-communicable

diseases and high BMI

W/RLD #BESITY World Obesity Atlas 2025




Table 2.1: Ranking of the top 15 risk factors for premature deaths from four major NCDs,

2021
Rank Cancers Ischaemic Heart Disease  Stroke Type 2 Diabetes
1 Tobacco High systolic blood 'High systolic blood High fasting plasma
pressure pressure glucose
!
2 High alcohol use High LDL cholesterol (Air pollution High body-mass index
3 Air pollution Air pollution ‘Tobacco Air pollution
4 gh body-ma de Tobacco J Diet high in sodium Tobacco
5 Occupational risks Diet low in whole grains | High LDL cholesterol Diet high in processed
| meat
6 High fasting plasma glfelalioTole RN ER T YO Kidney dysfunction Non-optimal temperature
glucose
7 Diet high in red meat High fasting plasma Diet low in fruits Low physical activity
glucose |




Table 2.1: Ranking of the top 15 risk factors for premature deaths from four major NCDs,
2021

| rRank Cancers Ischaemic Heart Disease -Stroke Type 2 Diabetes |
8 Diet low in whole grains | Kidney dysfunction High fasting plasma Diet low in whole grains
glucose
9 Diet low in milk | Diet low in omega-6 rNon-optimaI temperature  Diet low in fruits
polyunsaturated fatty
acids
10 Diet low in calcium Diet low in fruits High alcohol use Diet high in red meat
11 Diet high in sodium Diet low in nuts and Diet high in sugar-
seeds sweetened beverages
12 Drug use Diet low in seafood Diet low in fibre High alcohol use
omega-3 fatty acids
13 Diet low in fruits Diet high in sodium Diet low in whole grains | Diet low in vegetables |
14 Diet low in vegetables Diet low in fibre Diet low in vegetables Diet low in fibre
15 |Low physical activity Non-optimal temperature Low physical activity

Source: Institute for Health Metrics (2024)




Nonmetabolic
etiologies of

/ hypertension

Stage O0: Stage 1: / ~ Stage 2:
No Risk Factors Excess/Dysfunctional / Metabolic Risk
Adipose Tissue / ‘Factors and CKD

@
¢ i f‘ :m @ E
Essential a (
@ Overweight/obesity ) ol il
9 Impaired glucose diabetes high-risk CKD
tolerance <A
A focus on 7
primordial prevention /
and preserving Nonmetabolic
cardiovascular health etiologies of CKD
Chiadi E. Ndumele. Circulation. Cardiovascular-Kidney-Metabolic Health: A Presidential Advisory From the American Heart Association,
é Volume: 148, Issue: 20, Pages: 1606-1635, DOI: (10.1161/CIR.0000000000001184)

© 2023 American Heart Association, Inc.



Béo phi — HOi chirng Tim mach Chuyén héa gan két chat ché v&i nhau

NASH CVD

@ IS 28.0%?
0 él\\ People with obesity have
S increased risk of CVD
People with obesity
had NASH*

E@ 67.1%. (? People with T2D @

People with T2D 4X more likely to
had NASH* | develop CVD2

Obesity 12D Obesity

*Data for the USA in 2020.
CVD, cardiovascu lar dise ase; NASH, non-alcoholic steatohe patitis; T2D, type 2 diabetes.
1. Hamid O, et al. Ann Hepatol 2022;27(5):100727; 2. Lassale C, et al. Eur Heart J 2018;30:397—406 .



M®oi lién hé gitra
Béo phi & BEnh Tim mach

1, Sw ddng mac céac yéu td nguy co’

2 Nhirng thay doi
- Chuyén hoa: Khang insulin- RLLPM-Tang dwo’ng huyét

- Viém man tinh ndi mo: tang cytokine tién viém (TNF- anpha; IL-6; CRP),
giam adiponect

- Kich hoat hé thong RAAS& hé giao cam

- Tang ganh thé tich & Ap Iwc 1én hé tim mach

- Tich tu m& & Tim & Mach mau



Béo phi & Giam can




Pinh nghia va phan loai béo phi

Phan do BMI (kg/m?2)
Béo phi la tinh trang tich tu m& thira . o
hoac bat thuwong, cé thé anh huwdng xau
dén surc khoe. Nhe can <185
Chi s6 khdi co’ thé - Body mass index \ \
béo phi trong dan so6 tién Igi nhat hién
nay Thtra can 25-299 23-249
4 ) Béo phi > 30 > 25
BMI = =an ndng (kg) D6 | 30-34.9 25-29.9
Chiéu cao? (m) -
N D Do Il 35-39.9 >30
Do Il > 40
*trwdc day la thira can o
BMI, body mass index - chi s khéi co thé

1. WHO. Factsheet . Accessed on June 2019; 2. Misra, A., et al. J Assoc Physicians India 2009; 57:163-70; 3. Kubota, Y., et al., J Epidemiol, 2015. 25(8): 553-8; 4. Ota, T., et al., Diabetes Care,
2002. 25(7): 1252-3.



http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi

Vong bung (vong eo) la mot thwéc do bénh béo phi

o \{(‘)ng bung (vong eo) giup
tam soat nguy co thtra can
va béo phi.

e Nguy co nay tang Ién khi
vong bung
2 80cm & nir va
2 90cm & nam.

BMI, body mass index - chi s khéi co thé

Nam < 90 cm

Nam > 90 cm

Nir<80cm Nir> 80 cm
Thtra can 23-24.9 Tang Cao
Béo phi Cao R4t cao
Pé | 25-29.9 R4t cao Rat cao
boll 230 Cuc ki cao Cuc ki cao

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va
dieu tri bénh béo phi. Ngay 22 thang 10 nam 2022




Gidm can giup cai thién cac bién chirng cltia béo phi

Loi ich cua giam 5-10% céan nang

Giam nguy co’ Giam nguy ot Cai thién tinh trang Cai thién huyét ap* Giam muirc do Cai thién chéat lwong
PTD tip 21 vong do tim machz? mé& maus nghiém trong cda cudc sdng78
HC ngwng thé khi

ngu >6

Muc tiéu gidm can khéng chi 1a cai thién vé mat thAm my ma con cai thién sirc khde va
chat lwong cuéc séng cling nhw ngan ngtra cac bién chirng do beéo phi
1. Knowler et al. N Engl J Med 2002;346:393—-403; 2. Li et al. Lancet Diabetes Endocrinol 2014;2:474-80; 3. Datillo et al. Am J Clin Nutr 1992;56:320-8;

4. Wing et al. Diabetes Care 2011;34:1481-6; 5. Foster et al. Arch Intern Med 2009;169:1619-26; 6. Kuna et al. Sleep 2013;36:641-9; 7. Warkentin et al.
Obes Rev 2014;15:169-82; 8. Wright et al. J Health Psychol 2013;18:574-86



Hwéng dan diéu tri quoc tée vé
quan ly Béo phi & ngwei I&n




O
o
O
O
=
D>
<
(D>..

O
o
A

Hwéng dan diéu tr n ly béo phi & ngwoi Ié&n

1

£ asmBs/Fso® |6 Opesity and
[ Canadian Adult Obesity oo 1 Bariatiic S
\?V Clinical Practice Guidelines' £ OMATASA1 ariatric surgery
I 2 ' General
G NICE S
€= 11
OMA?3 & AHA/ACC/TOS
T2D
EASO EASO? Clinical Management pace® AACE21314
L ! of Obesity A ADA15
European Practical and ' . ;
@ Patient-Centred Guidelines® | WE% Obesnfre.late‘j
. & AHA/ACC/HFSA Complications and
@) JASSOS ESKD Comorbidities
,' @ DESCARTES"
= LAE ,. MASH
- AASLD'8
€&  ENDO/ESE/TOS® Pharmacological . Kméf OA
- | Management of Obesity gy OARSI"?

1. Obesity Canada. Canadian Adult Obesity Clinical Practice Guidelines. Available at: https://obesitycanada.ca/guidelines/chapters/; 2. National Institute for Health and Care Excellence (NICE). Obesity:
identification, assessment and management (CG189). Available at: https://www.nice.org.uk/guidance/cg189; 3. Tondt J et al. Obesity Algorithm 2024. Obesity Medicine Association;2024:1-471; 4. Yumuk V et
al. Obes Facts 2015;8:402—-24; 5. Schutz DD et al. Obes Facts 2019;12:40-66; 6. Japan Society for the Study of Obesity: Obesity Clinical Practice Guidelines 2022. Life Science Publishing Co; 7. Abusnana S et al.

Obes Facts 2018; 11:413-428; 8. Jensen MD et al. ] Am Coll Cardiol 2014;63(25_PB):2985-3023; 9. Eisenberg D et al. Surg Obes Relat Dis. 2022;18(12):1345-56; 10. Mechanick JI et al. Surg Obes Relat Dis
2020;16(2):175-247; 11. Jensen MD et al. J Am Coll Cardiol 2014;63(25_PB):2985-3023; 12. Garvey WT et al. Endocr Pract 2023;29:417-427; 13. Nadolsky K et al. Endocr Prac. 2023;29(6):417-427; 14. Samson
SL et al. Endocrine Practice 2023;29(5):305-340; 15. American Diabetes Association Professional Practice Committee; 8. Obesity and Weight Management for the Prevention and Treatment of Type 2 Diabetes:
Standards of Cafg/in(Disbetes—2024. Diabetes Care 2024;47 (Suppl. 1): S145-57; 16. Heidenreich PA et al. Circulation. 2022;145(18):e895-e1032; 17. Oniscu GC et al. Nephrol Dial Transplant. 202241;37(Suppl

1):i1-i15; 18. Rinella ME et al. Hepatology. 2023;77(5):1797-1835; 19.Mechanick JI et al. Surg Obes Relat Dis 2020;16(2):175-247; 20. Hampl SE et al. Pediatrics. 2023;51(2):e2022060640; 21. Cuda S et al.



https://obesitycanada.ca/guidelines/chapters/%3B
https://www.nice.org.uk/guidance/cg189%3B

Hwdong dan diéu tri

Po lvong béo phi

An udng/16i song

béo phi

Phau thuat

AACE/ACE 2016 BMI + VE 225 227 or 227 + CMB >35 + CMB
Canadian Task Force 2015 BMI 225 khéng khuyén cdo khéng cé chi dinh
EASO 2015 BMI + BC + VE >20.5 >30 or 227 + BC 240 or 235 + BC
NICE 2014 BMI + VE cho 235 >25 230 or 228 + BC 240 or 235 + BC
ENDO/ESE/TOS 2015 BMI + BC 225 230 or 227 + BC 240 or 235 + BC

AHA/ACC/TOS 2013

BMI + VE cho NCTM

>25 + NCTM hay BC

230 or 227 + BC

240 or 235 + BC

ADA 2018* BMI >25 >27 >35
IDF 2011* BMI khong c6 chi dinh khong c6 chi dinh >35 or 230 + BC

) 4 N L e e >40 or 235 + BC hay =30 +
AACE/TOS/ASMBS 2013* BMI khong c6 chi dinh khong c6 chi dinh or ay

bTb2/ HCCH

*Chi lién quan BTB2. AACE, American Association of Clinical Endocrinologists; ACC, American College of Cardiology; ACE, American College of Endocrinology; ADA, American Diabetes
Association; AHA, American Heart Association; ASMBS, American Society for Metabolic & Bariatric Surgery; BC, bién chirng; BTD2, dai thao duong type 2; EASO, European association for
the study of obesity; ENDO, Endocrine Society; ESE, European Society of Endocrinology; HCCH, héi chirng chuyén hoa; IDF, International Diabetes Federation; MS, metabolic syndrome;
NCTM, nguy co tim mach; NICE, National Institute for Health and Care Excellence; TM, tim mach; TOS, The Obesity Society; VE, vong eo




Piém ndi bat cua tai liéu dong thuan “Béo phi d Nam va Péng Nam A - Déng thuan

mdi vé cham soc va quan ly”

Bai bao dong thuan khu vuc dau tién tap hgp cua 42 khuyén nghi lam sang.

10 nuéc .% . -%)Q‘Eeo

14 chuyén gia N 4

S ddng thuan dé cap dén ba diém chinh trong viéc ngan ngira
va quan ly bénh béo phi:

Céc phwong phap tiép can téi wu dé chan doan béo phi, cai
thién tinh trang béo phi va duy tri giam can

Phuong phap diéu tri da nganh (cac thanh phan 16i séng, hanh
vi, dwoc ly va phau thuat)

Sang kién nang cao nhan thirc dé x6a bé ky thi vé can nang,
ngan can bénh nhan tim kiém sy giup d&

Sy dbéng thuan cung cap huéng dan toan dién cho
cac bac sTlam sang dé cham séc va quan ly nhirng
ngudi sbng chung véi bénh béo phi trong khu vire,
bao gébm:

Muc tiéu y té clia chan doan va quan ly
Céc khia canh ca nhan ctia ho tro tam ly va xa hoi

Céc sac thai van héa anh huwéng dén théi quen an
uong, niem tin va thai dé



Hwéng dan cham séc, quan 1y béo phi & khu vwe gom:

« CAc céach tiép can toi wu xac dinh va phan chia giai doan béo phi, diéu tri va
duy tri can nang lau dai.

« M6t s6 linh vwe can hanh déng cu thé, giai quyét nguy co kep suy dinh
dwdng & nhiéu ving & khu vwc Nam A - Dédng Nam A.

» Phoi hop hanh ddng nang cao nhan thirc cong dong, gidi quyét van dé an
ninh lwong thwe

« Khuyén khich cac thoi quen lanh manh, dinh duwéng dau doi
- Cai thién kha nang tiép can cham soc cho ngwdi thiva can hodc béo phi.



Liéu phap dwoc ly trong quan ly can nang

Medications Indications

[ Setmelanotide

Orlistat

Adjunct to diet and
physical activity for
chronic weight
Phentermine/topiramate managementin

a) obesity BMI
Naltrexone/ ) Y

B . >30 kg/m?
upropion Naltrexone/bupropion b) overweight BMI

Phentermine*

Phentermine
Phentermine/Topiramate

>27 kg/m2
Liraglutide 3.0 mg with comorbidity
- N Semaglutide 2.4 mg
Liraglutide 3.0 mg
\ J : { Metreleptin ] Onl.y for POMC
([ ) Setmelanotide deficiency, LFPR'
. MCA4R genetic
Semaglutide 2.4 mg -
Pancreatic causes
\ J

lipase N Orlistat

Only for leptin
deficiency

Metreleptin

BMI, body mass index; D/NE, dopamine/norepinephrine; GABA-R, y-aminobutyric acid receptor; GLP-1 R, glucagon like peptide-1 receptor; MOP-R, mu opioid receptor,POMC,
proopiomelanocortin,LEPR,,leptin recptor *Approved for short-term use; 1Xenical is indicated for obesitymanagement including weight loss and weight maintenance when used

i j j ie diet.zAlliis indicated: fior weight loss in patients with overweight and should be taken in 3
CHL ORIt o1 aragseeariona sl Mlcis iiticated Ao P 9

FDA Drugs: http://www.fda.qgov/Druqgs/default.htm: EMA Medicines: http://www.ema.europa.eu/



http://www.fda.gov/Drugs/default.htm%3B
http://www.ema.europa.eu/

Phoi hop da chuyén khoa

Bac si chuyén khoa

Dinh dwéng
Nhan vién quan ly
N\
KCAL
Hoat déng thé luc
Duoc si
MDT
_n
=)
R
AN

Tam ly
Diéu dudng > \> @

Can thiép ngoai khoa

Cham s6c chuyén sau: ndi tiét, tim mach, san khoa...

MDT, Multi-disciplinary Team

O’Connell European Diabetes Nursing 2012; 9(1): 26-29; Foster et al. Diabetes spectrum : a publication of the American Diabetes Association 2017; 30(4): 244-24; Tsai et al. Obesity (Silver
Spring) 2010; 18(8): 1614-1618; Bakemeier et al. J Cancer Educ 1995; 9(4): 217-225; Apovian et al. Obesity (Silver Spring) 2009; 17(5): 871-879



Lo trinh quan ly trong cham s6c¢ ngwi béo phi

Cac bai kiém tra khac dwa trén
két qua tlr cac ky kiem tra trwdc

Ca thé héa bénh

Khao sat co ban

Gioi thiéu dén cac
thanh vién khac
trong don vi quan ly

béo phi

bat cau hai

~ ‘ ‘ Tién s & tham

kham lam sang  LOi song

MDT, Multi-disciplinary Team
Hainer V, Toplak H, Mitrakou A. Treatment modalities of obesity: what fits whom? Diabetes Care 2008;31 Suppl 2:S269-77



5 As trong quan ly béo phi

Ask

PR
Assist @ Assess

uln
Agree ﬁ Advice

V__

5As of Obesity Management © 2011 Canadian Obesity Network Canadian Obesity Network. 2011. Available at: www.obesitynetwork.ca/5A g@
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http://www.obesitynetwork.ca/5A

HUONG DAN CHAN POAN VA PIEU TRI BENH BEO PHI
Quyét dinh 2892/QD-BYT.
Ngay 22 thang 10 nam 2022

- 2014: Huwéng dan chan doan va diéu tri béo phi theo Quyét dinh sb 3879/QD-BYT ngay 30 thang 09 ndm 2014.

- Hién nay: Co rat nhiéu hwéng dan cta cac hiép hoi trén thé gi¢i dwoe ban hanh: hiép hdi Béo phi Canada, Han
Québc va ké ca clha cac hoi Phiu thuat gidm can va chuyén héa nhw Hoa Ky vira méi xuét ban ngay 20/10/2022.



Danh gia va diéu tri cac
yéu té nguy co tim
mach va cac bénh cé
lien quan béo phi

Can nang, BMI 23 - 24.9 (Thlta cén)
Bénh nhan Chiéu cao, BMI 25 - 29.9 (Béo phi d6 1)

BMI (kg/m?) BMI 2 30 (Béo phi dd II)

Thay d6i 16i séng toan
dién

HUONG DAN CHAN POAN VA
p - - F Theo d6i va duy tri viéc Trong lugng gidm = 5%
PIEU TRI BENH BEO PHI i e

muc tiéu strc khoe

thay dai I6i s6ng toan
dién

(Ban himh kém theo Ouvét dinl sa 2892 OD-BY 1

neav22 thanglOnam 2022 cua 36 trirong B Y 16) [:]

Theo d6i va duy tri viéc Trong lugng gidm > 5%
thay déi 16i séng toan va dat dugc cai thién
dién muc tiéu sirc khoe

Can thiép 16i s6ng tang
cuang va duing thudc

BMI > 30 kém bénh lién
quan béo phi: quan
tdm dén phau thuat

Hi Nii, 2022

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu

tri bénh béo phi. Ngay 22 thang 10 nam 2022



Chiéen lwoc diéu tr

BMI 25 — 29.9 kg/m? BMI 30-34.9 kg/m?2 BMI 2 35 kg/m?2
Phau thuat

o Bénh dong mac lién
quan dén béo phi

Béo phi

Thubc

\ Khi can thiép 16i
= [ sbéng > 3 thang ma +
é&y kh()nAg gi?m 5%
can nang

Thay doi 16i séng

toan dién Il

o |

<. g

BMI, body mass index. i ~ . .
Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu

tri bénh béo phi. Ngay 22 thang 10 nam 2022



Nguyén tac diéu tri

« Phai diéu tri kién tri, lau dai, phdi hop nhiéu phwong phap
» Diéu tri tich cwe khi c6 tadng huyét ap, suy tim...

» Diéu tri phai gidm can mét cach tw tlr, bén virng dap ng nhu cau
cua nguoi bénh

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu
tri bénh béo phi. Ngay 22 thang 10 nam 2022



Ché dé dinh dwéng

Giam tong lwong nang Diéu chinh hanh vi an Can doi gira cac chat
lweng (calo) &n vao, la  uong tl tlr, cong véi sy sinh nhiét, khdng qua
yéu to chinh cla bat ky ho tro cua gia dinh, xa nhiéu glucid, ty 1&é thay

can thiép gidm can nao.  hoi... doi tuy ca thé
Cung cap day di cacvi  Han ché céc loal Mudi dwdi 5g/ngay
chat dinh duwéng carbohydrate hap thu Kiéng ruou

nhanh va cac chat béo
bao hoa

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu
tri bénh béo phi. Ngay 22 thang 10 nam 2022



Man hinh: TV, iphone, game,
may tinh bang

Hoat dong

tinh tai

Watching TV, video games,
|-phone and tablets, sitting still

No more than 30 min. to 1 Tang khéi co, 2-3
hour continuously

g, AN lan tap tré khang,
2 lan/tuan, 8-10
Bai tap khéi co bai lién quan khéi
Lifting weights, fitness training, flexions, co lon
strength musculation stretching, yoga...

A Y

Hoat dong Aerobic HDTL thong 5 lAn/tuin
swimming, aquagym, nordic thwong 30 phil 4
walking, cycling, dancing, . phut
judo, cross country skiing, Walking at 4-6 km/h
golf, hiking, basketball, according to height (the
table-tennis. .. taller the faster)
Cleaning house | Hoatdéng thé lwc thwongngay ~ Gardening Hang ngay
e Walking the dog Getting off of the bus 2-3
(ins?;zicrlsocf;l:r;i?:;%he lift) Wialking into downtown stops before your destination

Go shopping by walking ~ Take all opportunities to move at home or outside

Tan dung moi co’ hdi dé van dong tai nha hoac bén ngoai

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu
tri bénh béo phi. Ngay 22 thang 10 nam 2022



el  Phau thuat tao
hinh da day ong

=
32
=

Phau thuat dét
vong that da day

Da day hinh 6ng

Rudt non

Phau thuat ndi tat
da day
(Rox-en-Y Gastric
Bypass — Gastric
Bypass)

Phau thuat phan
lwu mat tuy

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu tri bénh béo phi. Ngay 22 thang 10 nam 2022
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Phau thuat dao
dong ta trang

Phau thuat khau
gap nep da day

BYT (2022), Huéng dan chan doan va diéu tri bénh béo phi

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu tri bénh béo phi. Ngay 22 thang 10 ndm 2022

Dat bong da day
(intragastric ballon
- IRB)

Phau thuat noi tat
da day véi 1 miéng
ndi (mini gastric
bypass)

Phau thuat tao
hinh da day

39



Céac thudc diéu tri béo phi hién nay & Viét Nam

Orlistat
120 mg

s Orlistat
ﬁfi ‘E?a'.nl j
20% -

>

TG%H

SR,
bl

[P

Hydrolysis %‘%
I A

Hap thu

vao mau

3 lan/ngay, ubng trong hoac
sau an 1 giov

Pé gidm can hodc gidm nguy co tdng can tré lai
& nguwoi bénh c6 BMI 230 kg/m2 hoac BMI 227
kg/m2 kém theo bénh ddng méc (vi du: ting
huyét ap, dai thao dwong tip 2, rdi loan lipid mau,
m& thwra & tang).

BMI, body mass index, chi s6 khéi co thé

Liraglutide %

3.0 mg

Céam giac them an ‘

<

Nhan cung
(vung Ha
0i)

Liraglutide

Tac dong vao vung ha déi — noi kiém soat sy thém &n
Tac dung lam gidm sy tréng da day thoang qua
Tiém dwéi da 1 lan/ngay. Liéu khéi diu khuyén
céo cula liraglutide 1a 0,6mg méi ngay, tang dan
0,6 mg sau mbi tuan cho dén khi dat dwoc liéu
muc tiéu 3,0 mg.
Liraglutide dwoc phé duyét & Viét Nam nam
2021 trong diéu tri béo phi man tinh & liéu
3.0mg mdi ngay, & ngudi bénh cé hoac khong
c6 dai thao dwong tip 2.



Céac thuodc diéu tri

béo

phi hién na

Iy
Nioi dums Orlistat Lirazlufide
Chong cha dmh - Tac mat . '1'1;53 SEE ViEm fay
- H-:|:| ch:.mgrm loga - Tien s ban than hay
:Lap b man omh riz dinh mac ungr.hu
- Cotha tayen glap thé iy,
- Tién sir bin thin ma
béi chime MENI
- Cothai
Tac dung phy throne =3p Tisu phin lone. md. mme | Bum non. tio boo. weu
Tac dung phn hiem gap - Suygan Viem tay do soi duong
- S0 thim _ At
- Ton tirong than cap
Treoms thc thndc - Viamin tan poneg m& | Co the anh hrong den sir
-  Levotiyroxine hap thn thuoc do cham
- Cyclosporme lam Tong da day
- Ehang dong uong,
chone co gat

Quyét dinh 2892/QD-BYT. Hwéng dan chan doan va diéu
tri bénh béo phi. Ngay 22 thang 10 nam 2022

y & Viét Nam

fad thod diém 1 B8 tnix gia
cherioc

M dun= Drlistat Lirnsiwtids
Bueong duns Tone Tiem derot da
Lisu hronz, =0 l=n 120 me x 5 lan'mzay 3. 0msnEay

Tac dong gism Y% CHO nang iFiamm 2 9%% Ztam 5 4%

Tac done dail han trén can
napeE. i Fia oo

Gz 2 Ske tai thos Eem
4 nim

Criam 4 7% tm thon diem
3 mam

% benh mhan dat giam = 5%
can nang te thol diém 1 mim

54%5 (a0 wol 53%s O Eia
dwoc]

63.2% (so wvoi 27.1% o
gia dwoc)

-2 hﬂhuhan&a:glﬂm 10%4a
cin ning el thal diém 1 nim

8% (so vor 14%: o =13
[a5rn ]

33.1% (s0 vol 10 6%a o
sia dwroc)

Hien qua day ol slsm can
o do

Tapg can lzi it oo 2 4ke
w0y v Zia dingc mong hon
3 mEm

(Figm tham §%s cdn nins
mr gia diroc b 1 niEm

Tac Jong trén den dai thao

Crigm 37 3% nguy co &ien
tién dén F4i Mo Frong
op 2 mong hon 4 nim

Gu.a:]:l %% nEuy co dien
fisn ﬂenﬂa.. thao Jwong

top ? moaz bon 3 nAm.

Tac Jome trén boyes &p t=i
thad didm I ndém or gia droc

Gism: 1,0 mmHg SATT
Gigme .5 mmHe HATTT

(Gidm 0.0 munEz HATTT

Tac Jong trén Hpidd tai thdn
didm 1 mém wr zia dieoc

Gidm 0,27 mraol @
Cholestancd todn phsn
Gidm 0,21 mmel T LD
Fiamm 0L 02 monod T HIL
Gigmm 0,00 mmol T TG

(Figmm 2,3% Cholestesnl
todn phin

Figm 2 4% LD

Tanz1 9% HIIL

(g 3_0%: non-HIDIT.
(Gimm 9 3% TG

Tac dong :rennh.g:-umna.

Ehong thay doi

Tanez 1 4 nhip-phoar

nhism mé Ehonz do rron
(Fomalcoloiic
stesohepados- DA SE)

thir didm 1 nam o =is droc

Tac dong |:|.1£|:|..1-1."l:|_-!|.1l:'_ obenh | Gidom 0.4% g 1_0%:
nhan Jai thao Fodnes toi thid

diém 1 nim mwr g.a' dhrg

IE-E Jong trén viem Zam Ehome cai thien L T

Tac dong tren buong oung da
nang {Polycysdc Ovary
Syndrome — PO

Clnra nzhien oo

Giam 5_7kE cBn DERE T
gia dwor b 6§ thans:
khong oo dix hen men chn
ki kinh n=wyet

Tac dong tren thoat hoa Ehop
(i stecarthrins- )

Clhra nzhien cer

Chara pehien oo

Tac dong réen ngumz thao khi
n=a {(Obsmactve Slesp
Apnea — KR4

Chora nzhien oo

Giam T so nevms tho-
giarn thir {Apnes-
_..'l.'pi:lP'EEE Imderx -AHT)
den &'zi0
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Dieu tri béo phi nhi mét can bénh mén tinh:
Nhrng hieu biét va chién lwvgoc moi



: ':“\; World Health
W2 Organization

/ﬂ‘ Health Topics v Countries v Newsroom v Emergencies v

Home / News / WHO issues global guideline on the use of GLP-1 medicines in treating obesity

WHO issues global guideline
on the use of GLP-1

medicines In treating
obesity

1 December 2025 | News release |Reading time: 3 min (823 words)



T6 chirc Y té Thé gi¢i (WHO) da cong bé hwéng dan dau tien ve viéc
str dung liéu phap Glucagon -Like Peptide-1 (GLP-1) dé dieu tri béo phi
nhw moét can bénh man tinh, tai phat.

Thang 9 nam 2025

WHO d3 bd sung liéu phap GLP-1 vao Danh muc thuoc thiét yeu dé quan ly
bénh Dai thao dwdng tipl 2 & cac nhdom cd nguy co’ cao.

Vo hucyng dan moi, WHO dua ra cac khuyen nghl c6 diéu kién vé viéc sty
dung cac liéu phap nay dé h tro nhwng ngwdi mac bénh béo phi vwot qua
thach thire stre khée nghiém trong nay

Nhw mét phan cdia phwong phap tiép can toan dién bao gom
+ Ché dd &n udng lanh manh,

+ Hoat déng thé chat thwdng xuyén

+ va sw hé tro tr cac chuyén gia y té.



Tién sT Tedros Adhanom Ghebreyesus, Tong Giam déc WHO, cho biét

* Beo phila mot thach thure y té toan cau I&n ma WHO cam ket giai quyét bang
cach hd tro cac quoc gla va nguo’l dan trén toan thé gi¢i kiém soat tinh trang
nay mot cach hiéu qua va cong bang.

» Hwéng dan mai clia ching toi thira nhan rang béo phi la mét bénh mén tinh
co thé duoc diéu tri bang cham soc toan dién va sudt dor’,
 “Mac du chi dung thudc sé khéng giai quyét dwoc cudc khung hoang sirc

khoe toan cau nay, nhuwng liéu phap GLP-1 c6 thé gitp hang triéu ngudi vuot
qua béo phi va giam thiéu nhirng tac hai lién quan.



Thay d6i chinh sach mang tinh bwéc ngoat
Hwéng dan méi cua WHO bao gom hai khuyén nghi chinh cé diéu kién:

» Liéu phap GLP-1 c6 thé dworc str dung cho ngwdi I6m, nhwng khéng bao gom
phu nir mang thai, dé diéu tri béo phi lau dai.

+ Mac du hiéu qua cua cac liéu phap nay trong diéu tri béo phi va cai thién chuyén
hoa cling nhw cac két qua khac da ré rang, nhwng khuyén nghi nay co diéu kién do

+ D liéu vé hiéu qua va dd an toan lau dai, viéc duy tri va ngrng st dung, chi phl
hién tai, sw chuan bi chwa day du cia hé thdng y té va céac tac ddng tiém an vé cong
bang con han ché.

- C&c can thiép hanh vi chuyén sau, bao gébm cac can thiép cé cau tric lién quan
dén ché do an udng lanh manh va hoat dong thé chat, c6 thé dwoc cung cap cho
ngwdi [&n mac bénh béo phi dwoc ké don liéu phap GLP-1. Diéu nay dwa trén bang
chirng c6 dd tin cay thap cho thay liéu phap nay co thé cai thién két qua diéu tri.



Ghi ch( ve liéu phap GLP-1 dieu tri béo phi.

« WHO dinh nghia Béo phi la tinh trang chi s6 khéi co thé (BMI) tr 30 tr& 1én &
nguwoi lon.

» Thudc chu van thu thé GLP-1 1a mot nhdm thudc giup

+ Ha dwdng huyét,

+ HO tro giam can,

+ Gidm nguy co bién chirng tim va than,

+ CO thé gidm nguy co tlr vong s&m & ngudi mac Dai thao duwong tip 2.

Hwéng dan nay dua ra cac khuyén nghi cu thé cho ba loai thuoc duoc st
dung trong diéu tri béo phi lau dai & nguwdi I&n: liraglutide, semaglutide va
tirzepatide.



What is GLP-17

Glucagon-like peptide-1

* Peptide comprised of 31 amino acids GLP-1
* Member of the incretin family GLP-1 is released in

reduces
response to

energy

Secreted predominantly from )
intake

L-cells in the gut, but also the brain (nucleus
tractus solitarius)

GLP-1 is synthesised and secreted by: GLP-1R is expressed in: GLP-1 increases satiety and reduces hunger
in normal weight subjects
Neuronsin =
hindbrain & ---l--- Saline (n=19) —> GLP-1 infusion 50 pmol/kg/h OR saline 4\ Meal /I\ Ad libitum lunch
+ GLP-1 (n=19) 100 -
' Heart (Sinoatrial node)
L-cells of 100 ~ 80 -
the gut =
- 80 4
= £ 60+
£ 60 - =
GLP-1R is n.ot 3 %D 40 -
expressed in the L 40 - . S
K - e, I
liver 8 20 - L - 20 -
A > A
0 T T T T T T 1 0 T T T T T T 1
0 60 120 180 240 300 360 0 60 120 180 240 300 360

Gl, gastrointestinal; GLP-1, glucagon-like peptide-1. . . . .
Time (min) Time (min)



Semaglutide mechanism of action

Appetite and weight regulation

Amino acid substitution at position 8 8
(alanine to alpha-aminoisobutyric acid) @WM@@%
protects against DPP-4 degradation? @

wwwwwealiE e @
T B OO OOOODC

* 94% homology to human GLP-1 Spacer and C-18 fatty di-acid chain to lysine in

26
34
. ition 26 provide strong binding to albumin
* t, of approximately 1 week i %@@@@M@@-OH

Semaglutide is a human GLP-1
analogue

COOH

Amino acid substitution at position 34 (lysine to arginine) prevents C-18
fatty di-acid binding at the wrong site

Direct activation of the hindbrain
(AP/NTS)

lateral septum

[ Direct acess to

Reduced appetite &
cravings, improved control
of eating

Reduced
energy intake

Direct activation of the '
hypothalamus (HYP)

AP/NTS, area postrema/nucleus of the solitary tract; BST, bed nuclei of the stria terminalis; CEA, central amygdala nucleus; CV, cardiovascular; Other metabOIiC Reduced
GLP-1, glucagon-like peptide-1; PB, parabrachial nucleus; t1/2, half |ife A
& CV effects body weight

[ Semaglutide




Hiéu qud gidam can cla cac thudc hién nay trén thé gidi

1
Current AOMs : Emerging AOMs

Phentermine/ Naltrexone/  Liraglutide Semaglutide Tirzepatide |Semaglutide CagriSema

Orlistat Hydrogel topiramate bupropion 3.0 mg 2.4 mg SC 5mg | 50mgPO 24/24 mg SC
XENDOS GLOW CONQUER COR-l SCALE STEP-1  SURMOUNT-1 : OASIS 1 NCT04982575
24 wk 56 wk 56 wk 56 wk 68 wk 72 wk : 68 wk 32 wk
0 1
|
1
|
-5- |
Q 1
e :
& & |
o £~ 104 :
“ —

=8 3
g !
é m _15- :

c g -14.8 -15.0 E -15.1 -15.6
o W 1
s  -20- |
|

55 W Placebo M Intervention

* The mean weight change in the orlistat group is in kg, not in percent (striped bar charts).

Tai Viét Nam, chi c6 Orlistat va Liraglutide 3.0 mg dugc phé duyét cho chi dinh quan ly béo phi. Cac san pham con lai chwa dwoc phé duyét



Toéng quan vé cac nghién ciru CVOT -an toan tim

cac thudc diéu tri giam can.

Can thiép

Sibutramine*

CRESCENDO?

Rimonabant*

Naltrexone/ bupropion

CONVENE*

Naltrexone/ bupropion

CAMELLIA-TIMI®

Lorcaserin*

SELECT®

Once-weekly semaglutide

Két qua chinh

Tinh trang thir nghiém

HR (KTC 95%) cho két qua

chinh

Két qua an toan/két cuc

Thay d&i can ning§

3P-MACE + resuscitated
cardiac arrest

Completed

1.16 (1.03, 1.31); p=0.02

Not safe/Harm"

—-1.7 kg (vs +0.7 kg) at 12
months

3P-MACE

Terminated prematurely
(Safety concerns)

0.97 (0.84, 1.12); p=0.68

Not safe*/Neutral

3P-MACE

Terminated prematurely
(Study integrity compromised)

50% interim analysis:
0.88 (0.57, 1.34)

Safe/Neutral
(integrity compromised)

—3.6% (vs —1.1%)
at trial end

3P-MACE

Terminated prematurely
(Selling of US rights)

No data
available

No data
available

No data
available

1. 3P-MACE (safety
outcome)

2. MACE+ (efficacy
outcome)

Completed

MACE+:
0.97 (0.87, 1.07); p=0.55

Safe/Neutral

—4.0 kg (vs —2.1 kg) at 40
months

3P-MACE

Completed

0.80 (0.72, 0.90); p<0.001

Safe/Benefits
(3P-MACE)

—9.4% (vs —0.9%)
at 24 months

3P-MACE, composite of CV death, non-fatal Ml and non-fatal stroke; 5P-MACE, composite of all-cause death, non-fatal MI, non-fatal stroke, coronary revascularisation or HF events; MACE+, composite of Ml, stroke, CV death, and hospitalisation due to unstable angina,

HF or any coronary revascularisation.

Cl, confidence interval; CV, cardiovascular; CVOT, cardiovascular outcome trial; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiovascular event; Ml, myocardial infarction; T2D, type 2 diabetes.
See slide notes for footnotes and references.

Tai Viét Nam, chi c6 Orlistat va Liraglutide 3.0 mg dugc phé duyét cho chi dinh quan ly béo phi. Cac sdn pham con lai chwa dwoc phé duyét
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Tom tat

- Béo phi la bénh man tinh phtrc tap, can dwoc quan ly bang phoi hop da
chuyén khoa va nhiéu phwong phap.

« Liéu phap dwoc ly két hop véi ché dé an va tap luyén sé gitup bénh nhan
béo phi dat dwoc va duy tri hi€u qua giam can.

- Liraglutide két hop v&i can thiép ché do an va 16i song cd thé gitp gidm
9.2% can nang, 8.2 cm vong eo va cai thién cac chi so tim mach chuyén
hoa.

» Semaglutide budrc dot pha gitip BN Béo phi gidm can trung binh nhiéu
hon, mang lai trien vong cai thién cac bénh ly lién quan
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LIEU CHE PO NO- CARB/ LOW-CARB co
HIEU QUA TRONG DIEU TRI DINH DUONG
CHO BENH NHAN BEO PHI?

TS. BS. LUU NGAN TAM
BENH VIEN CHO' RAY
HOI VietSPEN va HoSPEN

Hoi nghi khoa hoc thwong nién- 2025 tai Da Nang



BEO PHI LA GI?

* Lién quan v&i 200 bién chirng
e Tang tu vong
e Giam chat lvong song



M6t bénh nhan nit, 26 tudi.

Nghé nghiép: NV van phong

Ngay 29/10/2025. bén kham phong kham
chuyén gia- Bénh vién Chg Ray: Béo phi
TINH HUONG Tinh trang luc kham bénh:

LAM SANG CN 84kg, CC 1,59m.
Mach, HA trong gidi han binh thwong

Da niém hong

Tong trang map

Van dong nhiéu thuong bi dau khép goi,
mat ca chan




NHAN DIEN NHANH MU'C DO BEO PHI

Pon gidn nhat: Bang chi s6 khdi _ , -y
co thé (B'V”) Bang danh gia theo chuan cua To chirc Y té the gioi(WHO) va

Cach tinh BMI= Can nang (tinh

danh riéng cho ngwéi chau A (IDISWPRO)

.\,\ " ) Phén loai WHO BMI (kg/m2) IDI & WPRO BMI (kg/m2)
theo kg): (Chiéu cao * CC tinh TR
, Céan nang thap (gdy) <18.5 <18.5
theO met) Binh thurc 185-249 185-229
A n . inh thuong 5-24 5-_22
» Bénh nhan: CN: 83kg, chiéu — - )
cao: 1,59m - BMI 32,8 |
Tién béo phi 25-299 23-249
VP y Béo phi do | 30-349 25-299
CN y tu’dng (BMI # 22) 56 g Beo phi do Il 35-398 30

(Thira # 27kg!)

Beéo phi doé lli 40 40




CHUYEN GIA DD BANH GIA

VA CHAN POAN

= M& thira, khoi co?

= Mo tang?

= Bénh chuyén héa?

" Bénh ly khac lién
quan béo phi?




PO _
THANH PHAN
CO' THE

ID. 0917450809 HEIGHT  150¢n DATE 27. 10. 2025 BENH _VIEN_CHO_RAY
5 l 2 RENH_VIEN"CHO TAY
AGE 285 GENDER Female TIME 10:56 41
Body Composition Analysis DL Tpe—
Element Undt Measured  Normal Rernge Values  |Total Body Water Sefft Lesn Mass| Fat Free Mass | Weight
Intracellular Water ( 19. 0 17.2~21.0 19, 0
Extacelular Water 1.7 10.5~12.9 L7 SRR s
Protein Mass ke 8.2  7.4%9.0 _i8:2: jinepeeere TR [(d 200 83.0
Mineral Mass kg J 10 2:56-3.13 3, 10 fossooe: 5 Em——— ,
Body Fat Mass kg 41.0 10.9~17. 4 41. 0
Mus cle-Fat Analysis
Index uUnt Measured  Normal Ra -?;M",’O’ _.%,NO%“L'_J’ e 1% ?4:“ [E ST *
= " 4B O~B9 R = —— ] ()
Tt Xg 83.0 16. 2~62. 6 L T T o i s
: 9 D ~on ——— s )0 e
Skeletal Muscie Mass g 2.7 20.6-25.2 || m e ld)Zf‘:' L e
Body Fat Mass ke 410 10.9~17. 4 — i1
% 0 " b4) n X u a 4"- 19 ‘4
Y% 9.4 18.0~28.0 e —— 40
eercant B0dy. £t 4 N [ T 30 1 Ly o an
BMI kg 32. 8 18.5~25.0 ——— 32.8




HIGH BLOOD CHOLESTEROL

Cholesterol 267mg/dL (140-239)

GAN NHIEM M3

NHIEM CHOLESTEROL VACH TUI MAT HDL-CL 55
LDL: 227.8

BENH CHUYEN HOA DO BEO PHI






TINH HUONG LAM SANG

Sang: 1 6 banh mi thit

Trwa: 1 phan eat clean (com, rau,
bO)

Xé trwa: Macha- tra sira

Chiéu: Com tam/ hu tiu/ mén
nuwocC




GIA TR| DINH DUONG
CUA CAC MON AN, THUC UONG
THONG DUNG TALVIET NAM

s o ft dung 32
Nhom tac gla

NN e xuAT 2iN
al HO 3 t
N\ 3 621 HOC QUOC OIA THARNH PHO NO CHI MINN

\

BANH MIi THIT

Vietnamese bread/ Meat baguette

16:214 g

Gia tri dinh dugng
Nang luong 429 Kcal
Pam192g

Dudng 4189

K 3681 mg




BUA AN TRUA-
600 KCAL

100g com- 170kcal * 2
= 340kcal (75 gram CHO)
100g thit — 130kcal *1,5
= 195kcal



BENH NHAN UONG

300 Kcal/ngay

NUGCCTA KRAT

Tra sira tran chau Goll.
Ly 505g (70% dudng) e |
Gia tri dinh dudng

Nang lwgng 295Kcal

bam 1,5g

Béo 7,68
buong 55,1g
Na 51mg; K 282,8mg




Com tAm 2089

Gia tri dinh dwong
Nang lugng 358 Kcal
Dam 8.29

Suon nurong 659
Trimg dp la 42g
M& hanh 259

Gia tr| dinh dwémng
Nang lugng 304 Keal
DBam 19,69

Gia trj dinh dudng
Néng lugng 14 Kcal
Bam 0,7g

700kcal/ toi

BUN BO HUE *

Hue-Style Beef Noodles

1t6 va rau an kém: 1000 g

Gia tri dinh dudng

Nang lugng 788 Kcal

Pam 43 g
Béo 28g
Pudng 91g
Na 3500 mg
K 640 mg




TINH HUONG LAM SANG

Sang: 1 6 banh mi thit

Trua: 1 phan eat clean (com,
rau, bo)

Xé trwa: Macha- tra sira

Chiéu: Com tdm/ hu tiu/ mén
nuwoc




PO TIEU HAO NANG LUONG GIAN TIEP BANG MAY

IC (INDIRECT CALORIEMETRY)

" Do tieu hao nang lvgng #
1700kcal/ngay

= An vao # 2000kcal
= Tinh b6t dwong lugng nhiéu
=" CA Gl cao




z X

Cin ning, BMI 230 249 (Thua can) Danh gla va ditu tr) €3¢ you 1D
—c Chitu 20 BMI 25.0- 29.8 (Béo phi dn 0 NguUy 0 Bm mach va cas henh H G DAN

BMI lkg/m") c ~ P V\

A ~
DIEU TRI BENH
sONQ toan dien ° ®
v 4 \
BEO PHI- BYT 2022

BMI230 (Beo phido IN lién guan beo phi

Trong Iugng giam
Theo doi v duy i Viec thay

2L 12 thien muc Bel s
JO1 101 50Nng toan dsen

Khoe

7r.‘a'\g lugng gram
- > 5% va dat ducs Can thiép 101 song
heo dds va duy trl wiec thay cai thide muc théy

tang ¢ uang va

doi 101 5 ng toan den

e khoe du LY thu o

BMI2 30 ke benh
lisn quan béa phi
an tam dén

phau thuat




KE HOACH DIEU TRI DINH DUONG

= W\ Calo nap vao

= V¥ carbohydrate (Loai CHO?)
= W lipid

= A\ protein

* Phan bo bira an DD

= Loi khuyén van dong




GLUCID (CARBOHYDRATE) VA
CHU'C NANG TRONG DUY TRI SU'C KHOE



{>*3BOYTE

Wil )ty CONG THONG TIN DIEN TU

TRANG CHU GIOI THIEU SO DO TRANG THU DIEN TU QUAN LY VAN BAN DIEN TU' Ngén ngi: EN | VI

s BG Y té cong bd két qua Téng diéu tra Dinh dwéng ndm 2019-2020
15/04/2021 | 13:40 PM oA | B
Tin téng hop

Khau phan an cda nguwdi dan ndm
2020:

v/ Nang luong trung binh trong khau
phan dat 2023kcal/ngudi/ngay

v Co cau sinh nang lvgng ti glucid:
Protein, lipid (2020) la: 64%; 15,8%:
20,2% (% so vdi tong nang lwgng an
Vao).




CARBOHYDRATE - GLUCID

Carbohydrates

l

Monosaccharides Dluc“c:nddu Oligosaccharides | | Polysaccharides

(one (woto ten (ten or moxe
sugar mokcule) Sugar mokecules) Sugar molecules) SuGar mokecules)
> Glucose —»i  Sucrose —»| Raffinose —>  Starch
> Fructose -~ Lactose —»{ Stachyose —®| Glycogen




CARBOHYDRATE - GLUCID

= CHUC NANG:

v" La ngudn nang luvong co ban cho té bao séng (n3o, gan, co, hong
cau, tim...)

v' Tham gia tao |&p mang té bao

v' Du trit dwong (glycogen), nang lwong (triglyceride)
v Duy tri ndi moi duong huyét

v' Chat xo

v



KHONG DUNG
CHE PO NO-CARB




CHE DO AN GIAM CARBOHYDRATE
co HIEU QUA TRONG GIAM CAN?



Chat dinh dwong

Ty 1é phan bo

Lipid <30% tong calori

Protid 15 - <20% tong calori

Glucid 50 - 55% tfing calori

Mudi <5g

Calci Theo nhu cau dinh dudng khuyén nghi
Chat xo 20-30g

WV glucid va ) protein

THANH PHAN CHAT DD TRONG DIEU TRI BEO PHI

(BYT 2022)




Comparison of Weight-Loss Diets with Different
Compositions of Fat, Protein, and Carbohydrates

800 nguoi thira can/ béo phi phan
ngau nhién vao 4 loai ché do an,
cung vdi giam 740kcal/ngay so vd&i
ban dau

Tudi: 30 dén 70
BMI: 25 dén 40 (# 75% BMI>30).
Theo do6i 6 thang, 2 nam

Tiéu chuan khéng chon: C6 déi thao
duongl bénh tim mach khéng 6n
dinh; dung thudc giam can

[t béo- dam  |it béo- dam cao | Cao béo-dam  Cao béo- dam
trung binh TB cao

® Fat m Protid = Glucid
N Engl J Med 2009



Carbohydrate/Protein/Fat: & 65/15/20% (= 55/25/20% ) e 45/15/40%

o 35/25/40%

J can, vong that
lwng hiéu qua nhat
& ché d6 DD:

55% glucid-

o 25% protid-

20% lipid

B Participants Who Provided Measurements at Various Time Points

W
=
o 17
E
3 2 3
s . =
e .
S -4 T e -0
(= e =
£ _c = AT
E“" ; . o= . e® ®_
z -6 Tih  iTi¢ =
= @ L@ B
r==1 _?___ 2 I S
% == &
£ =8 s
] B
. =
u '_g 1 I 1 I ]
a 6 12 18 24
Months
D Participants Who Provided Measurements at Various Time Points
0=
g -1+
=
5 2
@ o= 747
= =
GE -4-
= E -6 ot = HE, T
o= A = |
£ o oo @ P
ﬁ -8 =3 (_: )_ e -
_9-] it e
T T T T T
0 6 12 13 24
Months




GIAM BEO/ CARBO:; TANG PROTEIN GIUP
GIAM CAN TOT HON

A High Fat w
0- 0-

pamN

Comparison of Y | — E -~ X 7 3 L X
. . 3 % X X § s - x 4
Weight-Loss Diets X e P X ¥
N _ = -10- z -lo-  _
with Different = -
Fat Intake (% keal) 243 312 35.2 39.6 45.5 Fat Intake (% keal)  19.4 25.1 28.7 34.5 41,5
54.5 53.1 54.9 473 48.7 Sessions Attended (%)  6l6 61.4 55.2 483 40.7

Com pOSitionS Of Fat’ Sessions Attended (%)
PrOtEin, and @ i D Average Protein 5

Protein Intake (%6 kcal) 153 18.2 203 220
Sessions Attended (%) 41.6 485 55.0 58.4

v

Carbohydrates - IS : 17 %
é;;,m_. —E ﬁ”mig EE
\ Protein Intake (% keal) 145 168 184 203 241

Sessions Attended [34)  54.0 47.8 56.0 57.1 48.7

N
Figure 4. Weight Loss at 2 Years According to Adherence to Dietary Fat and Protein Goals.

A low-fat intake of 25% was associated with increased weight loss in the low-fat groups but not in the high-
fat groups, and a high-protein intake of 24 to 25% was associated with increased weight loss in the high-
protein groups but not in the average-protein groups.



ORIGINAL ARTICLE WILEY

Effectiveness of low-carbohydrate diets for long-term weight
loss in obese individuals: A meta-analysis of randomized
controlled trials

Diabetes Obes Metab. 2022;24:1458-1468.
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Brehm 2009%
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V2,5kg/ 3-4 THANG HOAC 6-8 THANG NHOM CARBO THAP/

RAT CAO PROTEIN SO VO CHE PO AN CAN BANG

(A) Body weight at 3-4 months (B) Body weight at 6-8 months
Low Carbh diet Balanced diet Mean Difference Mean Difference Low Carb diet Balanced Carb diet Mean Difference Mean Difference
Study o Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Randorn, 95% Cl Study or Subgroup Mean SD Total Mean SD__ Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bales 2017 (55) 934 186 51 971 156 29 31% -370F1134,394) — Bales 2017 (55) 924 186 51 964 156 29 49% -400(1164, 364
gmggg; : 5(;)" gg: '; : ;g 889? ‘3~: ;g ‘g g: ; :g [H;:’g g ;:} Bazzano 2014 (41) 90.7 127 62 956 135 64 136% -4.90[-9.48,-032
Cormier 2005 (57) 898 98 14 978 74 13 42% -B00[1452-148) —— Brehm 2003 (756) 827 B84 22 684 6 20 14.8% -57011008,-1.31)
Daly 2006 (56) 881 117 40 1014 156 30 48%  -3304830,276) - Ebbeling 2007 (20) 1005 173 36 1008 151 37 51% -0.30[7.76,7.18]
De Luis 2009 (59) 904 197 52 875 04 86 53%  290[201,871] — Foster 2003 (61) 817 195 33 951 164 30 36% -340(1227 547
De Luls 2016 (80) 865 155 110 B72 141 101 112% -070[-469 329 —— Foster 2010 (39) 911 155 154 923 144 153 254% -1.20F4.55 215] —r
Foster 2003 (1) 306 85 33 945 164 30 40% -350F1060,280] e o Goldstein 2011 (21) 858 102 14 875 137 12 32% -1.70F11 N, 7.71)
F;T:’s;.?‘mfo?ﬂm gg g :gg 'g? g;; :;; 'g; ’g-g: : 33 [P; gg g gg ===l Igbal, 2010 (40) 1156 213 40 1135 167 28 35% 200}7.05,11.05)
{4 n R g t f f -1 . . 9, N -
Kercksick 2010 (62) 805 18 30 895 143 43 38% 0.00 [7.08. 7.08] Porter Starr 2016 (65) g a5 211 41 943 171 26 3:: C;?D [8.52,8.97
Moris 2020 (64) 916 167 21 076 132 12 17% -41011443.623] Samaha 2003 (67) 252 227 B4 1209 273 68 39% -470}13.25385)
Porter Starr 2016 (85) 983 211 41 972 171 26 21% 1108121032 Tonstadt 2014 (69) 881 137 456 B899 149 47 B4% -180[7562 402 e
Racefte 1995 (66) 827 96 13 841 94 10 28% -1.40[922642 — Yancy 2004 (70) 861 152 45 892 18 34 50% -310[-10861,4.41)
Samaha 2003 (67) 1263 227 B4 130 273 68 25% -470]13.25 385 Yancy 2015 (44) 1005 19 53 1015 149 49 52% -100[8.38, 6.38)
Tonstadt 2014 (69) 934 132 91 064 158 82 96% -3.00[7.33,1.33 et —
Yancy 2004 (70) B7S5 152 a5 93 18 34 32% -550(1304,201) — Total (95% CI) 661 597 100. ~2.65 [-4.34, .0.97] ‘
Yancy 2015 (44) 1025 19 53 1045 19 48 33% -200[9 — Heterogenelty. Tau"= 0.00, Ch= 6.1, df=12 (P = 0.91): F'= 0% + ‘ - 2 s' |
Total (95% C1) a38 869 100.0%( -2.591-3.93,.1.25) L 2 Test for overall effect. Z= 3.08 (P = 0.002) Favours [exvnnmentall Favours [control]
Heterogeneity Tau®= 0.00, Chi*=12.01, df=17 (P=0.80),P= 0% —+

Test for overall effact Z= 378 (P = 0.0001)

Favours [expatimental] Favowrs [contro]

10




(C)

KHONG GIAM CAN THEM KHI DUNG CHE B0 LOW CARB/

RAT CAO PROTEIN LAU HON

Body weight at 10-14 months

o
g
:

|

Low Carb diet Balanced Carb diet Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% C1
Bazzano 2014 (41) 91 127 75 968 135 73 235% -580[1003,-157] ——
Ebbeling 2007 (20) 100 173 28 1004 151 23 7.9% -0.40 [-9.30, 8 50) —4—
Foster 2003 (61) 843 193 33 958 164 30 80% -150F10.32,732) S ———
Foster 2010 (39) 924 145 33 927 144 30 11.4% -0.30 [-7.44,6.84) ———
Goldstein 2011 (21) 883 10.2 14 868 137 12 7.2% 150F7.91,1091) S —
lgbal, 2010 (40) 117 213 40 1143 167 28 77% 270F6.35,11.756) ——
Perticone, 2019 (22) 873 228 286 993 158 22 57% -1200F2272,-1.28]
Samaha 2003 (67) 1268 23 44 1259 20 43 7% 1.00 [-8.05, 10.05) — e —
Tonstadt 2014 (69) 901 128 24 967 158 30 102% -6.60[14.26,1.06) —1
Yancy 2015 (44) 102 19 53 100 19 49 108% 2.00[-5.38,938) T——
Total (95% CI) 372 340 100.0% -2,30 [-5.00,0.41) -
Heterogeneity Tau®= 347, ChiF=1105,df=8 (P=027), F=19%

Test for overall effect Z= 166 (P=010)
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(D)
Low Carb Diet
Study or Subgroup Mean SD Total

Favours [experimeantal) Favours [control]

Body weight at 18-30 months

Balanced Carb Diet Mean Difference
Mean SD  Total Weight IV, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Ehbeling 2007 (20) 101 173 28
Foster 2010 (39) 97 1565 98
Igbal, 2010 (40) 1165 213 70

Total (95% CI) 197

Heterogeneity. Tau®= 0.00, Chi*= 012, df=2 (P=0.94), F=0%

Test for overall effect Z=0.54 (P = 0.59)

101.4 151 23 130% -0.40(-9.30, 8.50]
961 144 105 609%  090[3.21,501) —t—
115 167 74 261%  1.50[4.77,7.77) o

202 100.0%  0.89[-2.32,4.10]
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Differences in fasting plasma glucose
at any time point werenot
statistically significant. No significant
differences in total or LDL cholesterol
or blood pressure were found in the
long term, whereas a long-term
reduction of tri-glycerides (23.26
[45.53, 0.98] mg/dl at 18-30
months), and increase of HDL cho-
lesterol (MD 4.94 [0.30, 9.57] mg/dI
at 18-30 months), were observed



TAC DUNG CUA CHE DO AN GIAU PROTEIN
(18-30% TONG NL)

[ low-protein diet

3 high-protein diet 15004 P=071 P=0.02 P=0.91
P=0.41 ?u.' -
T T 1000 :
= NAa R
Energy 0-
intake SMR W AEE
. P=0.05

>

g o-

= 85 Kcal

E . ca

-150 -

Energy balance Magkos F. 2020



GIAM CAN BANG CHE PO AN (DD) GIAU PROTEIN

B high- prntelnlmgh -fat (PFC 25-40- 35 %)

Protein-induced satiety may be -
related to amino acid- or ketone : I
body-mediated effects, secretion 6 | ] J_

of anorexigenic gut hormones
(glucagon-like peptide 1,
cholecystokinin, peptide YY), or
reward-driven eating behaviors

Weight loss (kg)
1.9
f—
—_

6 months 12 months 18 months 24 months

Magkos F. 2020



GIAU PROTEIN VA GI THAP DUY TRI GIAM CAN

2.5 - "

1.5+

0.5-

Weight regain (kg)

-0.5

1.8~
control low-protein low-protein high-protein high-protein
high-Gl low-Gl high-Gl low-Gl

Magkos F. 2020



CHE DO AN GIUP GIAM CAN
HIEU QUA:
GIAM NANG LUONG AN VAO VA

CARBOHYDRATE PROTEIN LIPID
- Tinh bot duong: -Dam: 25% tdng - Béo: Tilé con
c6 Gl thap )
- 30%) - Chon chat béo
-hlauxe - Nguon: Thit tot
- Nguén TP: Tinh nac, ca nac... dau . .
bot con cam, TP ¢6 dc%) i i - Tranh béo
Gl thap, cic loai trans...

rau cu qua



CUNG CAP THU'C DO'N CHO BENH NHAN

(ttr 30/10 dén 3/11/2025- sut 2,5kg/ 4 ngay)

Thanh phan Dinh duwdng
Nang lugng: 1053 keal

Pam: 84,8g(32%)

NGAY 1

THU'C PO'N CHO BENH NHAN SINH NAM 1999

Béo:34g(29%)  Dudng; 103,1g(35%)

THY'C DO'N CHO BENH NHAN SINH NAM 1999

NGAY 2
Thanh phan Dinh dudng
Nang lweng: 1343,6 keal
Pam: 87,5g (26%) Béo: 51,6g (35%)

TEN MON

TEN THU'C PHAM

Ensure Original chai

KHOI
LUONG

Pudng: 131,9¢ (39%)

GHI CHUO

1 chai

. . KHOH
TEN MON TEM THU'C PHAM LUONG Gitcin
1 muéng in
Yén mach 50g com la 10g
SANG | CHAO YEN MACH 2,5 mudng n
Ruéc thit lon 25g com
Thit bé loai Il 100g
COMTRANG | Com tring 100g 1% chén
Ca diéu hdng 250g
D3u dau tuong 1 muéng cafe
1 muéng sira
cAHAP Xl DAU N e i
Hat tiéu 0.3g
%ﬂiﬂ;:g MNim huong troi 3og
Diu dau twong 3g % mudng cafe
CANH cU) DEN Eg:ﬁ:ﬂ ig:
BAPNON. |5 ettty 3g
TRAI CAY Déau tiy 200g
1 mudng an
Yén mach 30g com la 10g
2,5 mudng in
CHIEU | CHAOD YEN MACH Rudc thit lom 258 o
Tritng ga céng 2 qua
nghiép 100g

SUA 237ml 237ml
com Co'm trang 100g % chén
Thit ga ta 200g
e e AP cliko D3u dau tweng Sg 1mu§ng I:if.
1 muodng sira
Mudi ig chua
Siip lo* xanh 1o0g
Ca rét (ch d6, vang) 10g
THITR SUP LO' XAO CA ROT Dau dau tuong 3 % muﬁan: cafe
% muéng si¥a
Mudi 0.5g chua
Muép 30g
Rau méng tei 20g
SAMi M:'fgl’ MONG D3u dau twong 3g b1 muu':':n; cafe
¥% muong slra
Mudi 0.5g chua
TRAI CAY Tao tay 200g
Glucerna chai 1 chal
CHIEU sTA 220ml| 220ml
Goi dam udng 20g 1 goi




GIAM CARBOHYDRATE + TANG PROTEIN VE LAU DAI cO

NGUY CO' ANH HU'ONG SU'C KHOE?




Design and Methods

This cohort study was conducted on 1,797 Iranian participants, aged 220 years, followed-up for a mean of

6.1 years. Using a valid and reliable food-frequency questionnaire at baseline, LCHP diet score between 0 and 12
points were determined. Anthropometric measures and biochemical indicators were assessed. Participants were
classified based on their estimated glomerular filtration rate (eGFR) levels using the National Kidney Foundation
guidelines; eGFR > 60 mL/minute/1.73 m? as not having CKD and eGFR <60 mL/minute/1.73 m? as having CKD.
Multivariable logistic regression was used to estimate the odds ratio for the occurrence of CKD according to the
tertiles of LCHP diet score.

Results

Mean (standard) age of participants (48% male) was 37.7 (12.2) years at baseline. The median (25-75
interquartile range) of LCHP diet for all subjects was 7 (4-8), and incidence of CKD was 14.1%. After adjusting for
age, sex, smoking status, physical activity, total calorie intake, body mass index, diabetes, hypertension, and
baseline eGFR, participants in the highest tertile of LCHP diet had greater risk of incident CKD (odds ratio: 1.48;
95% confidence interval: 1.03-2.15), in comparison to those in the lowest one (P for trend = .027).

Journal of Renal Nutrition 2019



Xém xét phéi
hop liéu phap oI héi s kién
dieu tri bang

6 x tri tu phia
thudc, phau LW pr
thuat khi cé chi nguoi bénh.
dinh

Da.‘.r.]h gla, tt\eo Can sy ho tro
doi stre khoe, tir phia Neusi
phong ngira/ P &

didu tri bénh Iy. than, gia dinh

Panh gi3, tién
lvong, theo doi
su tudn tha ché
d6 diéu tri DD,
tinh trang DD.

THEO DO
TRONG DIEU
TRI BEO PHI



MUC LUC

Chudng ndi dung

1. Mén nudc 3

CIATR| DINH DUONG <9
CUA CAC MON AN, THUC UONG 2. M6n bun khé 57
THONG DUNG TALVIET NAM

3. Mén hu tiéu, mi, nui, mién xao &3
¥udt ban [3n thit 1, 56 Iugna in: 400 cudn, khd 205 x 28,5 cm.
56 XNDKKE: 222-2025/CXBIPH/T-02/EHQOTRHE M. GDXE s6: 04/QB-NXB c3p ngay 16/01/2025,
3 i & il In tai: Cong ty TNHH Thudng mai San xudt Bao bi Mal Ha Tran.
4.Mon banh Chléﬂ, hsp' cuon Dla chi: 60/34 Béng Den, phuling 14, quin Tan Binh, TRHCM.
Np Iy chigu: Nam 2025, |SBN: 978-632-608-013-1.

5. Mén banh mi BS Ban quyén tac pham dé dude bao he bl Lugt Xuit ban va Lust S8 hitu tr tug Vist Nam.
Mghiém cam moi hinh thite xudt ban, sao chup, phat tan ndi dung khi chuta cd su déng v
clia tac gia va Mha xudt ban.
6. Mdén cam 95
BE CO SACH HAY, CAN CHUNG TAY BAO VE TAC QUYEN!
7. Mén chao 105
1SEM 3 TE-EIT-H0E-1T 31
8. Moén xa6i w7
VI Sy o 9.M6én Nhat, salad 125
e b SR eSS 10.Thic an nhanh 135
Ty 11.Mén banh ngot 143
165
‘\‘»3 MA XUAT BAN 12.Mén che
> — 621 HOC QUOC GIA THANH PHO MO CHE MiINM

13.Thic uéng 175
14.Trdi cay 185




CATOLICA

: . - ' MEDICAL
Diagnostic and Nutritional SCHOOL

Interventions to Improve
Treatment Effectiveness

LISBOA

Paula Ravasco, MDb; RID; MSE; PhD

SHAPING THE FUTURE OF MEDICAL EDUCATION
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Cachexia Regular Body Mass (?) Adiposity

-~ -
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A —————————
Sarcopenia / myopenia / muscle loss



GUIDANCE FOR ASSESSMENT OF THE MUSCLE MASS PHENOTYPIC CRITERION

(eaing e GLI sporoachy
(. rvectmoimena )
[ GLIM DIAGNOSTIC PROCEDURE for MALNUTRITION ) o = M th’bumm
. ) \' mu mass : orasslmllaﬂon orinﬂammaﬁon!
TECHN,ICALﬁPPROjACHES S ]
I 7 -
| BIA | Dxa ][ er |[ uUs | : A“"=°""v&°;;:,z,:;a":: S e N A"‘:,‘w,z*m:mm:“ \
Any available with appropriate W Ry j., ¥ o V- Tl ﬂ
( expertise and reference values? CLINICAL Af PROACHES J-;' Gy &
. - l | “ : BIA DXA U"m"d. circugg:ence mun‘: erre:c": ex':r‘nlnactalan
ANTHROPOMETRY | PHISICAL |

specific for technique, method,
ethnicity &qsex'?

Low muscle ss identified?

Calf circumference - a Availability of reference data :

Mid-upper arm circumference

Muscle mass

: Malnutrition diagnosis confirmed? ‘

GLIM- Global Leadership Initiative on Malnutrition; BIA- Bioelectrical Impedance Analysis, US- Ultrasound, MUAC- Mid-Upper Arm Circumference
Barazzoni R, et al. Clin Nutr. 2022;41(6):1425-1433; Compher C, et al. JPEN J Parenter Enteral Nutr. 2022;46(6):1232-1242.



MeAsure and monitor muscle mass 1n Clinical practice
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Heymsfield SB, et al. Annu Rev Nutr. 1997;17:527-558.

CT

Axial CT image of the third lumbar vertebral region with
corresponding highlighted body composition in patients: skeletal
muscle mass (SMM) in red, visceral adipose tissue (VAT) in blue,
subcutaneous adipose tissue (SAT) in yellow, and inter-muscular
adipose tissue (IMAT) in green

CT- Computerized Tomography
DXA- Dual Energy X-Ray Absorptiometry
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Body Composition in Oncology: A Scoping Review
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updates

Future research on the
diagnostic value and clinical
applications of BIA and BIA-
derived phase angle (PhA)
should be conducted in order
to predict its impact on
patient survival and other
clinical outcomes.



ASSOCIATIONS BETWEEN MUSCLE ULTRASONOGRAPHY,  FAT FREE MASS THIGH

BODY COMPOSITION AND PHYSICAL PERFORMANGE [N (2Heen eeomice vt gl
POST-MENOPAUSAL BREAST CANCER SURVIVORS -
VO2 MAX &b &
(EBBELING TREADMILL TEST] C.:: l T.:) Nf ‘
° :y \ 4 f“!‘f;;
SUBCUTANEOUS
FAT MASS ADIPOSE TISSUE
(BIOELETRICAL IMPEDANGE ANALYSIS) (ULTRASONCGRAPHY)
RECTUS FEMORIS ’ RECTUS FEMORIS n ‘
MUSCLE THICKNESS ’ B CROSS-SECTIONAL AREA
ULTRASONOGRAPHY) n MTRASONOGRAFHY) ‘ r(21)=.64, p=.001
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Azevedo VH, et al. Presented at: 15™ International Conference on Cachexia, Sarcopenia & g&w&&omu - ( \ SC WD

Muscle Wasting; June 24-26,2022; Lisbon, Portugal. &MUSCLE WASTING



BODY COMPOSITION FROM MULTIPLE SLICES

Ventral Cardiac Arm
organs  measures Separation g

Courtesy of Mirza Faisal Beg, PhD, P.Eng. 2022.
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Calf Circumference

LOW CALF MALES FEMALES
CIRCUNFERENCE

MODERATE 34 cm 33 Ccm
SEVERE 32 cm 31 cm

**Adjustment factors for BMIs beyond the 18.5-24.9 kg/m? range:

After measuring CC:

BMI <18.5 kg/m?: + 4cm
BMI 25-29 kg/m?: - 3 cm
BMI 30-39 kg/m?: - 7cm
BMI 240 kg/m?: - 12 cm

Correction for edema: & -2.0cm @ -1.6cm

Ishida Y, et al. Geriat Gerontol Int. 2019;19(10):993-998. _
Gonzalez MC, et al. Am J Clin Nutr. 2021;113(6):1679-1687. CC- Calf Circumference



MEASURE AND MONITOR MUSCLE FUNCTION AND MASS IN CLINICAL PRACTIC

6 Minute Walk Test (6MWT)

T I Stand Up Test
Z\\
/\ |
Start

,‘— ______ Q_J_ ._»... _____ -y = __ll Point
Turn | | | Path | 1 \
Point \9_ e e Wc:]k_ i e _’/’

« Distance 30 m g

Timed Up and Go Test (TUG)

5x or 30 seconds

Christensen JF, et al. Ann Oncol. 2014;25(5):947-958.
Rikli RE, Jones JC. J Aging Phys Act. 1998;6(4):363-375.
Burtin C, et al. Respirology. 2017;22(6):1185-1189.




Muscle strength
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Definition and Diagnosis

LISBOA

Probable sarcopenia

e

a @

Muscle mass quality

EWGSOP2

Confirms sarcopenia

e

Revised European consen

Physical function

Severe sarcopenia

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére O, Cederholm T, et al.
Sarcopenia: Revised European consensus on definition and diagnosis
(EWGSOP?2). Age and Ageing. 2019;48(1):16-31

Donini LM, Poggiogalle E, Piredda M, et al. Definition and Diagnostic Criteria for
Sarcopenic Obesity: a Critical Review. Nutrients. 2022

10

Kilgour RD, et al. Suppcstidaxe CareeROAB \EHITR). BR8IA3RR0.



FIGURE 2 | Differences in body composition in three patients. (A) Patient overwright (BMI 28.13 kg/m?) with no sarcopenia (SMI 62.80 cm?/m?); (B) Patient
overwright (BMI 28.70 kg/m?) with sarcopenia (SMI 45.40 cm?/m?); (C) Patient with sarcopenic obesity (BMI 34.51 kg/m? and SMI 46.10 cm?/m?). Patients (B,C)
presented DLT. The areas in red represent values between —29 and +150 HU. The SMA was determined based on the area of the psoas major, quadratus lumborum,

erector spinae, latissimus dorsi, abdominal oblique muscles, and rectus abdominis muscles. SMI was calculated by the SMA/height?.
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o CATOLICA Epidemiology and Clinical Impact

WY MEDICAL SCHOOL

LISBOA

Prevalence varies widely (from a few percent up to >20%) depending on diagnostic criteria.
Using BMI tends to underestimate SO compared with body-fat percentage.

SO is associated with higher mortality, hospitalization risk, and poorer functional recovery in
older adults.

SO results from the interaction of multiple factors:

« Anabolic resistance (reduced responsiveness to protein and exercise stimuli)
* Chronic low-grade inflammation (visceral adiposity)

« Hormonal alterations (insulin, IGF-1, testosterone, estrogens)
 Intramuscular fat accumulation that impairs contractile function

These mechanisms justify combined interventions that simultaneously target fat loss and
muscle anabolism

Veronese N, et al. Sarcopenic obesity and health outcomes: An umbrella review. 2024

1 3 10/12/2025 0234C0O2DIGO FM.UCP.PT




) CATOLICA General Nutritional Goals

¥ MEDICAL SCHOOL

reduce body fat without worsening muscle loss
moderate caloric deficit combined with adequate protein intake and exercise
Overly restrictive diets lead to loss of lean body mass

Weight-loss strategies should be gradual (moderate caloric deficit) and always
combined with resistance training and adequate protein intake to prevent
worsening sarcopenia.

Approaches focusing only on calorie restriction without protein/exercise support tend
to reduce lean mass

. 14 10/12/2025 0234C0O2DIGO FM.UCP.PT




() CATOLICA Protein and Amino Acids

= MEDICAL SCHOOL

LISBOA

Increased protein intake
1.0-1.2 g/kg/day for older adults, and 1.2-1.5 g/kg/day during rehabilitation phases.

Higher intake, when combined with resistance training, favors preservation or gain of lean mass.

Whey protein supplementation further improves muscle mass and strength when associated with
resistance exercise

Leucine / HMB
Branched-chain amino acids, particularly leucine, and its metabolite HMB stimulate muscle protein

synthesis
Some trials show functional benefits, but results remain heterogeneous, and more data are needed

specifically in SO

Reiter L, et al. Effects of Nutrition and Exercise Interventions on Persons with Sarcopenic Obesity: a Review (2023). Current Obesity Reports / Reviews. 2023
Eglseer D, et al. Nutritional and exercise interventions in individuals with sarcopenic obesity. 2023

10/12/2025 0234C0O2DIGO FM.UCP.PT




Modulation of muscle protein synthesis and
degradation in the muscle: a question of optimizing
response to nutrition therapy

Anabolic resistance: Age-related = Musdle Protein Synthesis
decline in muscle responsiveness to === Muscie Protein Breakdown
normally robustly anabolic stimuli _ _
including protein intake and @ Schematic representation of
. 1 o muscle protein metabolism
resistance exercise. = in response to anabolic
. . 'E stimuli in young and elderly
Long periods of muscle disuse (bed @ people .2 The graph shows
rest, immobilization, or pronounced i thetﬂt_lctuat{ﬁn in n(ﬂMuggi .
H S H protein syntnesis an
|nact|V|_ty) als_o contrllbute to = breakdown (MPB) after a
anabolic resistance. ; “push” to build muscle, like
) = eating protein (arrows). In
Older adults experience less 14 older adults (thicker black
muscle protein synthesis and line) the response is
blunted.
growth from the same amount of
protein or exercise compared to
younger individuals.? —— —
Protein Protein Protein
Time

1.McKendry J, et al. Resistance Exercise, Aging, Disuse, and Muscle Protein Metabolism. Compr Physiol. 2021 Jun 30;11(3):2249-2278.
2.Breen L et al. Skeletal muscle protein metabolism in the elderly: Interventions to counteract the “anabolic resistance” of ageing. Nutr Metab (Lond). 2011;8(1):68.



Summary

Objective: Handgrip strength (HGS) begins an accelerating decline around 50 years.
Many of the studies performed in old adults have demonstrated a significant relation-
ship between vitamin D and HGS, but the studies performed in participants with a
broad age range have yielded conflicting results, The purpose of the study was to
investigate the relationship between vitamin D and HGS using age 50 as a specific
cut-off.

Design: Population-based, cross-sectional study.

Participants: Totally 5102 participants (2911 males, 2191 females) from the TCLSIH
Cohort.

Measurements: Serum concentration of 25-hydroxyvitamin D (25(0OH)D) was meas-
ured using an enzyme immunoassay. We divided participants into quartiles according
to 25{0H)D, and the ranges forincreasing quartiles were as follows: (maies [z50 years]:
10.94-31.85,31.88-43.01,43.20-56.06,56.20-143.0; males [<50 years|: 11.11-34.68,
34.71-46.91, 46.96-59.45, 59.50-143.7; females {250 years|; 7.21-30.01, 30.02-40.18,
40.21-52.44,52.49-275 4; females [<50 years}: 5.29-28.91, 28.92-40.19, 40.20-51.90,
51.91-140.2). HGS was measured with a hydraulic hand-held dynamometer. Analysis
of covariance was employed to explore the relationship.

Results: Among males aged above 50 years, the means {95% confidence interval) for
HGS per body weight across the categories of serum 25{0OH)D concentration were
0.523 (0.430-0.638), 0.545 (0.447-0.664), 0.543 (0.446-0.661), 0.546 (0.449-0.664)
{P

tionships were observed between serum 25(0H)D concentration and HGS in males

weng < 0-01) after adjustment for potential confounding factors. However, no rela-

aged below 50 years and females in the whole age range.

Vitamin D: Deficiency is linked to poorer muscle
function; correction may enhance performance,
though evidence specific to SO is limited

L))

Chack |
DO 10,1111 /een. 13952 I-lpﬁﬂlﬂgr

Recelved: 23 October 2018 Revised: 8 February 2019 Accepted: 13 February 2019

ORIGINAL ARTICLE WILEY

Vitamin D is related to handgrip strength in adult men aged
50 years and over: A population study from the TCLSIH cohort
study

Conclusions: Serum 25(0OH)D concentration was significantly related to HGS in males
aged above 50 years, independent of confounding factors. Future studies are needed
to clarify the age and sex relationship between serum 25(0OH)D concentration and
HGS.



) CATOLICA | Omega-3 fatty acids

LISBOA

A meta-analysis (= 55 years) that evaluated omega-3 supplementation with or without resistance training
found that supplementation had no significant impact on lean body mass (SMD 0.09) but observed
improvements in lower limb strength (SMD 0.54) and sit-to-stand/timed up & go performance
Implication: more function/strength-oriented benefit than simply mass.

Resistance Exercise on Skeletal Muscle in Older Adults: A Systematic Review and Meta-Analysis. Cornish SM et al. Nutrients 2022, 14(11), 2221

8-week clinical trial (obesity, not specifically SO) supplementing 1.8 g marine omega-3 + diet with n-6/n-3
ratio < 5:1 showed improvements in inflammatory markers (1 IL-10, | IL-6, MCP-1) in adults with obesity
Reinforced potential mechanism (reduced inflammation) that may be relevant in SO

Effect of a Diet Supplemented with Marine Omega-3 Fatty Acids on Inflammatory Markers in Subjects with Obesity: A Randomized Active Placebo-Controlled Trial. Torres-Vanegas J.
Healthcare 2025 Jan 8;13(2):103

Exploratory study with older adults with sarcopenia evaluated PUFA intake/status: DHA status was
positively associated with appendicular muscle mass; but omega-3 status or intake generally low in this
population

Are dietary intake and nutritional status of specific polyunsaturated fatty acids correlated with sarcopenia outcomes in community-dwelling older adults with sarcopenia? — Exploratory
results from ENHANce. Dupont J et al 2020; 27;9(12):3856

1 8 SHAPING THE FUTURE OF MEDICAL EDUCATION



&) CATOLICA Combined Interventions (Nutrition + Exercise)

WY MEDICAL SCHOOL

LISBOA

Multiple systematic reviews and meta-analyses show that resistance training
alone improves strength and performance.

When combined with protein supplementation or optimized protein diets,
gains in lean mass and function are greater than with either intervention alone.

Trials demonstrate improvements in gait speed, handgrip strength, and body
composition, though heterogeneity persists (protocols, doses, duration).

Assyov Y, et al. Nutritional Management and Physical Activity in the Treatment of Sarcopenic Obesity. Nutrients. 2024

. 1 9 10/12/2025 0234C0O2DIGO FM.UCP.PT




p) (AOLICA Practical Protocols

LISBOA

Initial assessment:

Measure muscle strength (handgrip), performance (gait speed or 5xSTS), and lean mass.
Assess fat mass via PBF or waist circumference.

Use recognized criteria (EWGSOP2 for sarcopenia + consistent obesity definition).

Nutritional guidance:

Protein target: 1.0-1.5 g/kg/day (adjust for renal function, with clinical supervision).

Distribute protein across 3 meals (25-40 g each), prioritizing high-quality sources (whey, eggs, lean
meats, or combined legumes).

Moderate caloric deficit: 250-500 kcal/day reduction for fat loss, always combined with resistance
training.
Supplements: Post-exercise whey protein; leucine/HMB in selected cases; correct vitamin D deficiency

Exercise:
Progressive resistance training 2—3 times/week + moderate aerobic activity.

. 20 FM.UCP.PT



(&) CATOLICA Conclusions

L2’ MEDICAL SCHOOL

Diagnosis: Use validated tools (strength + mass + performance) and
prefer fat-based obesity measures (PBF or waist circumference) over
BMI alone.

Most effective treatment. Combination of resistance training and
Increased protein intake (with supplementation as needed).
These Interventions most effectively reduce fat while maintaining or
gaining muscle mass and improving function.

Individualization: Adjust energy, protein, and exercise modalities
according to comorbidities, renal function, preferences, and physical
capacity.

2 1 SHAPING THE FUTURE OF MEDICAL EDUCATION
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LUA CHON PROTEIN TOI WU
TRONG DPIEU TRI BENH NHAN BEO PHI
TWU BENH VIEN RA CONG DONG
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BENH VIEN HO’U NGHI



NOI DUNG

Ty 1& béo phi trén thé gidi va Viét Nam

) Nguyén nhan va hau qua béo phi

\ Protein trong che do an ¢ nguwol thwa
can/béo phi

[
Cac nghién ctru lam sang




TY LE BEO PHI TREN THE GIOI VA VIET NAM

: - 13% sbng chung
66% song chung /1% nam gioi va v&i tinh trang béo
v&i tinh trang thira 61% phu nir dang phi nghiém trong
can hoac béo phi, sOng trong tinh co BMI twr 35 tré&
twong dwong trang thira can/béo lén (ABS 2023;

phi phan tich AIHW

khoang 13 trieu clia ABS 2023).

ngwoi Ion

Nam 2022, dya trén dir li€u do lwong tir ABS 2022 NHS
(Khao sat SK Quoc gia nam 2022 do Cuc Thong ké Uc thue hi€n), doi véi ngwai 16n tir 18 tuoi tré 1én




TY LE BEO PHI TREN THE GIOI VA VIET NAM
Xu hwéng béo phi (BMI>30) & nhirtng ngwei I&n trén thé gidi va mot sé quoc gia tw
nam 2000 dén nam 2022 (Pon vi: %)

16,02%

World

_O—
05 . . . ;
2000 2005 2010 2015 2020 2022

Data source: World Health Organization - Global Health Observatory (2025) OurWorldinData.org/obesity | CC BY



TY LE BEO PHI TREN THE GIO'I VA VIET NAM

Xu hwéng thira can va béo phi (BMI>25) & nhivng nguwoi I&n trén the gioi
va mot s6 qudc gia tir nam 2000 dén nam 2022 (Bon vi: %)

United States

60%
50%
42% 43%
39% World
0% 35%
33%
30%
309
- : 1—8~%|):m
= 16%’ Vietnam
12%
. [0)
10% 4% 6% 8%)
F
0% - :
2000 2005 2010 2015 2020 2022

Data source: World Health Organization - Global Health Observatory (2025) OurWorldinData.org/obesity | CC BY



TY LE BEO PHI TREN THE GIOI VA VIET NAM

Xu hwéng tré em va thanh thiéu nién thira can hodc béo phi trén thé gic¢i va
mot s6 qubc gia tww nam 2000 dén nam 2022 (Bon vi: %)

45%
. United States
35%
30% ",._/_.-—/F : +——United Kingdom
25% Thailand
19,77%

20% 18,74% 4 wond

16'53% Vietnam
15% 14’66% Japan

o 18,27%

10,69
10%

11,67%

2000 2005 2010 2015 2020 2022

Data source: World Health Organization - Global Health Observatory {2025) OurWorldinData.org/obesity | CC BY
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TY LE BEO PHI TREN THE GIOl VA VIET NAM

&
Viet Nam 5
* Ty Ié tang truwdng
hang ndm cuda sb
lwong nguwdi tredng

thanh cé BMI cao dw

X . X .. . . . , kién trong giai doan
'Sé lwong dw kién ngwoi trieerng thanh vatré em c6 BMI cao 2020-2035

- Acults == Children

30,000,000
e 7%
22,500,000 oA s ,
Ty lé tang trwong
hang ndm cda s
15,000,000 lwong tré em co6
BMI cao dy kién
7,500,000 trong giai doan
2020-2035
2020 2025 2030 2035

World Obesity Atlas 2024. [Online]. Available from: WOF Obesity Atlas 2024.pdf



https://www.worldobesityday.org/assets/downloads/WOF_Obesity_Atlas_2024.pdf

DINH NGHIA VA PHAN LOAI BEO PHi

Béo phi la mét bénh ly phirc tap man
tinh, dwoc dac trwng béi tinh trang tich
tu m& qua mure, co thé gay hai cho stre
khoe.

Chi s khdi co’ thé - Body mass index
(BMI) la thwéc do mire do thira can va
béo phi trong dan s6 tién lgi nhat hién
nay

Can nang (kg)
Chiéu cao? (m?)

BMI(kg/ m2) =

Phan do

BMI (kg/m?)

Thé gioi

Chau A2

Nhe can <18.5 <18.5
Binh thwong | 18.5-24.9 |18.5-22.9
Thtra can 25-29.9 23-24.9
Béo phi > 30 > 25
Do | 30-34.9 25-29.9
Do ll 35-39.9

R > 30
Do il > 40

1. Factsheet,Nutrition for a healthy life — WHO recommendations
2. BYT (2022).Huéng d&n chuén doéan va diéu tri bénh béo phi



NGUYEN NHAN GAY THUA CAN VA BEO PHI

Nang lwong an vao Nang lwong tiéu thu

P®  Bonhly

Moi trrong e
U Thubc men

.....................
-

Batdong — pa
Tamly xa hoi g Bénh don gen/hoi

Hé thong y té

chirng di truyén

WHO, Obesity and overweight



HAU QUA SUC KHOE

Our World

Share of deaths attributed to obesity, 2021 g o

Obesity is defined as having a body-mass index (BMI) equal to or greater than 30. BMI is a person's weight in
kilograms divided by their height in meters squared. Shown is the share of total deaths, from any cause, with

obesity as an attributed risk factor.

United States 9.1%

United Kingdom 5.6%

World 5.3%

Thailand 4.8%

Japan

Vietnam 2.5%

Data source: IHME, Global Burden of Disease (2024) OurWeorldinData.ore/obesity | CC BY



HAU QUA SUC KHOE

Bénh béo phi va hdi chirng chuyén hda

Béo phi c6 lién quan dén viéc gidm dang ké tudi tho.

Anh hwéng cla tinh trang béo phi lién quan dén ty I& tl vong

Lién quan dén viéc tdng nguy co mac mot so loai ung thw

Tuy nhién, c6 t&i 30% bé&nh nhan béo phi cé chuyén héa khée manh véi dd nhay
insulin twong tw nhw nguwdi cé can ndng binh thwdng, ham lweng md& ndi tang thap
hon va dd day I&p ndi mac déng mach canh thap hon so v&i phan I&n bénh nhan

béo phi "khéng khée manh” vé mat Chuyén hoa.

A. Engin. Obesity and Lipotoxicity. p1-17. 2017



HAU QUA SUC KHOE

Bénh béo phi va héi chirng chuyén hoéa

. Sy gia tang ty 1& béo phi da tré& thanh mét van dé sirc khde nghiém trong trén

toan thé gi®i & ngudi Ién, cling nhw & tré em va thanh thiéu nién.

« Tinh trang béo phi toan than va tich tu m& dw¢i da trong thoi ky thanh thiéu nién

c6 lién quan v&i xo vira ddng mach & tudi trwdng thanh.

« Sy tich tu m& & trung tdm co thé cd lién quan dén tinh trang khang insulin, trong

khi s phan b6 m& & ngoai vi it quan trong hon vé mat chuyén hoa.

A. Engin. Obesity and Lipotoxicity. p1-17. 2017



HAU QUA SUC KHOE
Bénh béo phi va héi chirng chuyén hoéa

« Béo phi bung la thanh phan thuwdng gap nhat cia hdi chirng chuyén hoa.

« Hbi chirng chuyén hoa bao gom:

4 B

Béo phi bung Tang dwdong huyét RO loan lipid mau Tang huyét ap

« Ty lé mac hdi chirng chuyén hoéa trung binh la 31% va c¢6 lién quan dén nguy co mac
bé&nh mach vanh, b&nh mach mau nao tadng gap déi va nguy co tlr vong do moi nguyén
nhan tang gap 1,5 lan.

A. Engin. Obesity and Lipotoxicity. p1-17. 2017
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> Protein trong ché dd an udng da dwoc st dung trong nhiéu nam dé diéu tri béo
phi

> BO sung cac hop chat déng hoéa nhw protein trong ché dd an uéng co thé chong
lai s mat khoi lwong khdng mé trong khi van cho phép gidm khoi lwong mé.

> Duy tri khdi lwong nac va thuc day cdm giac no khi dwoc an ché do nhiéu
protein.

> Ngoai lwgng protein, ngudn protein con la mot chat diéu hoa chuyén hoa quan
trong: protein whey va ché do an thwc vat cd tac dung giam nguy co béo phi, cai
thién thanh phan co thé, cac théng sb chuyén hoda hodc duy tri khdi lwong co thé
khéng cé m& & bénh nhan béo phi.
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> Céac axit amin chudi nhanh (BCAA), methionine, tryptophan va
glutamate cling c6 thé anh hwéng tich cwc dén cac thdng so6 va bién
chirng cua béo phi

> Viéc diéu chinh chat lwong va so lwong protein, hodc tham chi cac
axit amin cu thé, cé thé dwoc xem |a mot bién phap can thiép diéu tri
tiém nang doi véi thanh phan co thé, cac thdng so hdi chirng chuyén
hoa va diéu chinh cdm giac thém an & bé&nh nhan béo phi



PROTEIN TRONG CHE DO AN VOI BENH NHAN BEO PHi

v Protein dong vai tro trung tam trong kiém soéat khoi nac va chuyén
hoa.

v Lwa chon loai protein phu hop gidp giam m&, duy tri co.

v Xu hwéng hién nay: két hop protein chat lwong cao, dé hap thu.

v ng dung tir bénh vién ra cong dong dang dwoc mé rong.

v Muc tiéu: tdi wu hoa hiéu qua diéu tri va phuc hoi chuyén hoa.

v' Diéu tri béo phi can két hop ché déd dinh dwéng, van dong va theo doi
y khoa.

“Adequate protein intake is critical for maintaining lean mass during weight loss.”
Leidy HJ et al. Am J Clin Nutr, 2015.



PROTEIN TRONG CHE DO AN VOI BENH NHAN BEO PH]

v’ D& gidi quyét tinh trang béo phi, can khuyén khich can bang nang lwong am, trong dé
nang lvong tiéu hao I&n hon nang lwvong nap vao.

v’ Diéu nay co thé dat dwoc thdng qua ché dé &n han ché nang luong.

v' Ché d6 an han ché nang lwong cé nguy co tdng can tré lai sau khi gidam can vi lam

tang cam giac déi va giam cam giac no.
v' Giam can théng qua ché dd an han ché nang lvong lam giam khoi lwong mé va khoi
lwong khéng c6 m& (FFM), can tré sw can bang nang lwgng am lién tuc.

®
Viéc giam lwvong nang lwong nap vao trong i eomi e S JOI’I‘IGI
khi van duy tri cdm giac no va FFM la rat oriew I
guan trong, va ché dd an giau protein, han

Clinical Evidence and Mechanisms of High-Protein
Diet-Induced Weight Loss

ché nang lwong 1a mot chién lwoc quan
tro n g Jaecheol Moon', Gwanwo Koh“"
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PROTEIN TRONG CHE DO AN VOI BENH NHAN BEO PHi

Ché db an giau protein dang ngay cang phd bién trong

viéc giam can.

Lwong protein nap vao cao hon duy tri khdi lwgng co nac
tot hon va tdng cam giac no lam gidm lwong nang lwong

nap vao, thic day can bang ndng lwgng am hon tao diéu

kién thuan lgi cho viéc giam can

Ché do an udng s dung luvong protein cao & bénh nhan
béo phi I&n tudi rat kha quan, giup giam mé ma khéng lam

mat khoi lwong nac va duy tri chat lwong co va xwong
trong qua trinh giam can.

Protein, amino acids and obesity treatment

Mathilde Simonson® - Yves Boirie ' (& - Christelle Guillet’

Published online: 21 Augqust 2020
) The Author{s) 2020

protein diets improve body composition compared to very low
calonie, normal profein diets, preserving skeletal muscle mass
and decreasing fat mass [19]. These results for diet interven-
tions using high protein intakes in older obese patients are
encouraging, enabling the beneficial loss of fat without the
deleterious loss of lean mass and the preservation of muscle
and bone quality during weight loss.




Bang chirng |am sang va co’ ché giam can do ché dd an

nhiéu protein

Phwong phap: 96 nguoi cao tudi (70,3 + 3,7 tudi) bi béo phi

(35,4 + 3,3 kg/m2; 47% tbéng lwong mé trong co thé) dwoc phan

ngau nhién vao chwong trinh gidm can (weight lost-WL) dé tiéu

thu lwong protein cao hon trong 6 thang (cung cap 1,2-1,5

g/kg/ngay)

Két qua:

« Nhom WL trung binh giam can 8,17 kg so v&i 1,16 kg & nhom
chirng (weight stable-WS)

«  87% tbng khdi lwong bi mat dwédi dang mé

- Khéi lwong nac khéng co sw khac biét gitra hai nhom

«  Xu huwéng cho thay tdc do di bo tdng nhe & nhém WL[0,01 (-
0,02, 0,04) m/giay] so v&i nhom WS [-0,02 (-0,05, 0,01)
m/giay].

Giam can c6 chu dich bang ché dé &n giau protein co6 hiéu qua
trong viéc giam dang ké tong can nang va khoi lwong mé, dong

thdi gitp duy tri khdi lwong nac va kha nang van déong & nguoi
cao tudi bj béo phi.

Jourmaily of Gerowtningy: Medical Sciences
. = cite ax J Gersvinl & Bial Sci Med 5o, %19, Vol 74, No. 8, 09335
! doi 1.1 1]
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Research Article

ffect of an Energy-Restricted, Nutritionally Complete,
igher Protein Meal Plan on Body Composition and
obility in Older Adults With Obesity: A Randomized
ontrolled Trial

risten M. Beavers, PhD, MPH,' Beverly A. Nesbit, MA,' Jessica R. Kiel, BS?
ssica L. Sheedy, MS," Linda M. Arterburmn, PhD?® Amy E. Collins, BS'
herri A. Ford, BS,' Rebecca M. Henderson, MD, PhD,* Christopher D. Coleman, MS.? and
niel P Beavers, PhD, MS5*

Abstract

Background: lecreasng peotein content of the dier mught be an etfecuve stravegy o preserve musche mass i obder adules undergousg calonc
restriction, thereby preserving muscle function,

Methods: Ninety-six alder-adubis [711.3 = 3.7 yean, T4% woamen, 27% Afrcan American| with obeary (354 = 13 kg 47% total budy
fat| were randamized t 3 h-momth higher protein (providing 1.2=13 glkg/d) weight lass (WL) program, utilizing the Medifast 482281 Plan,
o tn weight stability (WS). Dualeneray x-ray absorptiometey-acquired toral body mas and composttion, and fast gait speed over 400 m was
nssessed ot haseling, 3; and & months,

Results: At baseling, dual-vmergy x-ray absorpoometry-acquired sotal body, fat, and lean masses were 95.9 = 14.6, 446+ 76, and 48.7 2 9.5 kg,
respectively, and 400-m gait speed was 1.17 = 0.20 mie. Total body mass was sipnificantly reduced i thie WL group {-5.17 [-9.36, -6.77 kgg)
compared with tie WS proup (-1.16|-2.59, 0.27] ke), with $7% of wial maes bost we by (WL =71 [-8.1, <6.1] kg; ~159% chnnpe from
baseling). & differentil meatment effect wis not observed for change in léan mass (WL <081 [-1.40, -0.23] ke v WS: =024 [-1.85, 0.36]
k. Fous-hunidred-meter gait speed wits albo unchanped fom baseline although trends suppest slightly increased it speed in the WL group
(0,011 {=0,02, 004} ] conpared with the WS group [-0.02 {=0.05, 0.01) mis]

Conclnsion: Intentional weight loss using o high-protein diet 5 effective m producing significant total body mass and Fat mass. loss, while
helping preserve bean body mass and mability, in relatively high-funetioning older adults with abesity.
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Bang chirng 1am sang va co’ ché giam can

do ché dd an nhiéu protein

Viéc tang ham lwong protein:
Ché d6 an can bang niang lwong véi mire binh thwéng la

10-15%

Ché dé an han ché nang lwong véi ham lwong protein
twong dbi cao 1a 20-30% E (bi hiéu nham la ting gap doi
tbng lwong protein tiéu thu).

Do han ché nang lwgng, ché dd &n nhw vay chi c6 ham
lwong protein twong ddi cao, trong khi tdng lwgng protein tiéu
thu thuwéng khéng khac véi lwong tiéu thu trong ché dé an
can bang nang luwong.

C4c nghién ctvu vé gidm can so sanh ché dd &n c6 ham
lwong protein twong dbéi cao (HPD) va ché do an cé ham
lwong protein binh thuwdng (NPD), danh gia tac dong cua
lwong protein binh thwdng va thap; Vi du, protein 30 va 12%
E (trong qua trinh gidm can v&i han ché nang lvong va
protein 30-35% téng lwgng)

Két qua:

Dwa trén viéc so sanh mot sé nghién ctru dang tin cay, dwa
dén két luan NPD 0,8 g/kg/ BW du dé kiém soat can nang,
trong khi HPD 1,2 g/kg/ BW la can thiét dé duy tri REE va
hiéu qua trong viéc tdng FFM va ha huyét ap tam trwong

Thes _esiarmad of PBotritiem
rdsrErimnd Meaguiremenits and Opiimal Rotriion

Normal Protein Intake Is Required for Body
Weight Loss and Weight Maintenance, and
Elevated Protein Intake for Additional
Preservation of Resting Energy Expenditure
and Fat Free Mass"~

S r Sereawvewn Y lveline AL P Nlarrens, Ananda Floechaenbasb-YWasleon, ** Safie €6 T, Lemmene,

and Margrier 5 Werterrnrp-Planmngs ©

with a relatively high protein content act on these merabolic
rargers [(2—=12). Food inrake iz reduced under ad libirum
condirtions, resulting inammediate BYW loss. Im the long term, BYW
reaches a new, significanely lower level (2=12). However,
increasing the relative protein content of an energy-balanced
dier wirh a normal level of 10—15 energy percent (En%) to an
cnergy-restricted dier with a relative high protein contentc of 20—
30 En%s is erroncously perceived as doubling rthe rotal prorein
intake. Mue o energy restriction, such a diet is only relatively
high in protein, whereas the total amount of protein consuamed
often does not differ from the amount consumed in the energy
balance dier. “Weighr loss srmuadies comparing relarively high-
protein dicts (HPDs) and normal-procrein dicrs (NPIDs) (7.9—1 1)
afren assess rhe effecrs of noarmal- and low-prorein inralkes; e.g..
30 and 12 En%. protein during weight loss yvields with an energy
restriction of —30—=35%; a rtoral protein intake of —1.1 vs. —0.5
& kg B! d™' (7). A similar reasoning holds for studies
using diers for BYW mainrenance afrer BW loss (4,6,9—=11), e.g., 18
En?: comparcd with 15 En® protein during weight maintenance
vields a roral protein intake of —1.0vs. —0.6 g - kg BW ' - 47
(k).

causing the regain ettect. Theretore, we suggest that an inade-
quate protein content in the diet greatly contributes to the risk of
BW regain. Based on the comparison of a number of reliable
studies, we conclude that a NPD of 0.8 g - kg BW ' - d™! is
sufthcient for BW management, whereas a HPD of 1.2 g - kg
BW ' - d™' is necessary for preservation of REE and a stronger
initial sparing effect of FFM and lowering of DBP.



Bang chirng |am sang va co’ ché giam can do che dé
an nhieu protein

Ché d6 it calo, nhiéu protein dan dén tang khoi S
lwong co nac vai viéc gidm m& co the, trong khi et —
ché dé nhiéu calo. it protein sé dan dén tang mo& Protein and Calorie Requirements Associated A 017 SeSS

R > P . With the Presence of Obesity for Presen nd Enteal Nutton
co thé voi kha nang mat khoi lwgng co nac e ey

®SAGE
Roland N. Dickerson. PharmD': Javshil 1. Patel. MD’: and Craio 1. McClain. MDD’
RSt e s ON NITOZen DAIANCE 11 UNSITessed, acpletea patents 1s aepicted

in Figure 1. The figure illustrates that positive nitrogen balance
or nitrogen equilibrium can be achieved with a low-calorie,
high-protein regimen (points A and B); a moderate-calorie,
moderate-protein regimen (point C); or a high-calorie, low-
protein regimen (point D). However, despite similar nitrogen
balances, different changes in body composition would be
anticipated with these diverse macronutrient regimens.”” The
low-calorie, high-protein regimens would likely result in a
. . _ . gain of lean body mass with loss of body fat, whereas the high-
e Cotomic s h;;ml . "E’x » A calorie, low-protein regimen would lead to a gain in body fat
i i with potential loss of lean body mass.”’

Nitrogen Balance (gid)

Figure 1. Interaction of calorie and protein intake upon nitrogen . e ..
By e e = Dickerson et al. Nutrition in Clinical

Practice,Volume 32 Supplement 1, ASPEN. 2017
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Bang chirng |am sang va co’ ché giam can do ché dd an
nhiéu protein

Table 1. Summary of Clinical Studies With Hypocaloric, High-Protein Nutrition Themapy in Patients With Obesity. Evidence for the Use of Hypocaloric High

Paticnt No.of PNor  Protein, Mean £  Calones, keal!  Nitrogen Balance, = ET = L]
Author, Year Sty Diesign Population Study Giroups  Patients  EN 50, gikg IBW/d kg'd Mean = SD. gfd Clinical Outcomes Frotem Nutrafign Th eERpTm OB E‘Slty
Dickerson ctal 7 1986 Prospective;  Surgical Not applicable 13 PN 21+06 25 IBW 24519 Healed wounds, closed fistalac, weight loss The interaction between calories and protein upon nitrogen
e balance and body composition. in conjunction with vigilance
Burge et al* 1994 RCT Surgical Hypocaloric g PN 0+ 0.6 22 [BW £13435 Weight loss in avinding overfeeding complications, serves as the basis for
Euncaloric 7 23+04 42 IBW +28+6.9 the use of hypocalonc, high-protein nutrition therapy for the
Choban et al.™ 1997 RCT Surgical, ICL  Hypocaloric I& PN 20+ 0.6 I2 IBW +40+42 No difference in mortality, LOS; trending hospnal ied patient with obesity. Table 1 summarizes
Ewcalorse 14 22:04 36 IBW +36+ 4.1 decrease in insulin requirernents the current literature of 6 comparative a'tudms and 2 ﬁﬁxﬂ'ﬂﬂlﬁ
! n ; ; 2 8 i :
Lo et al™ 2000 Retrospective Surgical :ﬁﬁ ;:.:: i: PN :l;: g.;- 1g E$ +3g: ?_z' Mo difference m morbadity, morntality totaling 226 | italized, ical, d SBEEE —
Dickerson ctal 2002 Retrospective  Trauma ICU  Hypocaloric 2% EN 15404 22 1AW 27+59 Decreased 10U LOS, decreased antibiotic M“i“?m_ahe‘p““mﬁ“ high-prﬂta‘m nutrition  support
Eucaloric 12 1.5+03 30 IBW —1L4+58 days, trending decrease inventilator days, o Eherapy.’ Mean protein intakes ranged from 1.5 gikg
difference in morslity ideal body weight (IBW)/d to 2.2 g/kz IBW/d for all patients
Chioban and Dickerson,” Retrospective:  Trauma [CU,  Class Fand 1T 48 Both  Regression analysis for determinstion of protein reguirements to achieve nitrogen equilibrivm with caloric intakes ranging from 18-25 kcal/kg IBW/d and
2005 surgical, ohesity 22 ICL: BMI <#0 kgfm®: ~1.9 gleg IBW/d; BMI =40 kg/m®: ~2.5 gfkg IBW/d 3042 keal/ke TBW/d it s S omtotce i e betnias
oy Class 111 obesity Non-ICL: Bhﬂﬂéﬂkgfm‘t;-—h?gfigIme; Bh'!]'-‘-‘-’lﬂkymt.‘ml.s gikg IBW/ o e 2 dalands mw{d _.ﬁ:l_!' S i _“_ngh - oo HE:; G
Hamilion ctal® 2011 Retrospective  Posthariatric  Not applicable 23 PN 12403CBW 14 CBW Not applicable  Weight loss: 21 paticnts ransitioned to EN ar loric  feddingr yespectvelyn MOSEpEnsR Achisysliniteogen
surgery vinl et equilibrim or positive nitrogen balance excem in the criti-
Dickerson ot al* 2013 Retrospective  Trawma ICU Age <60 years 41 Baoth 1903 1% [BW —4.9:90 Mo difference in ICU or hospital LOS, cally ill rauma patient population, wherein both hypocalorie
Agre 260 years iz 2104 21 IBW —3.2+57 vumls.mu' days, mortality; higher SUN for and euncaloric nutrition tharnpy HErOUpPS exhibited a mean rega-
elder patients tive nitrogen balance.*®
AEWulJrundbudymghLEMLbndymmmdchuw curreni bisly weight; EN, enteral nutrition; THW, ideal body weights 10U, mtensave care umit; LOS, length of stay; PN, perenteral nuirition; $UN, sermm anm nitrogen H :
S e Dickerson et al. Nutrition in Clinical Practice,Volume 32
e, Supplement 1, ASPEN. 2017

Tom tat cac tai liéu gdm 6 nghién ciru so sanh va 2 loat ca bénh, véi tdng cong 226 bénh nhan béo phi nhap
vién, phau thuat hodc chan thwong dwoc nhan liéu phap dinh dwéng hé tror giam nang lwong, giau protein.
Lwong protein trung binh dao ddng tir 1,5 -2,2 g/kg IBW/ngay cho tat cd bénh nhan, véi mrc nang lwong tir 18—
25 kcal/kg IBW/ngay ddi véi nhdém cho an gidam nang lwong va 30-42 kcal/kg IBW/ngay ddi véi nhém cho an da

nang luvong.

Hau hét bénh nhan dat can bang nito’ 6n dinh hodc dwong tinh

Ngoai tri» nhém bénh nhan chan thwong nang, trong dé cé hai nhém (gidm nang lwong — giau protein va di nang
lwong) déu cho thay can bang nito am tinh trung binh.




Bang chirng 1am sang va co ché giam can do ché dé an
nhieu protein

Clinical Evidence and Mechanisms of High-Protein
Diet-Induced Weight Loss

Jaecheol Moon', Gwanpyo Koh'=*
! Department of intermol Modioine, deiu National Dnnversity Hospitm!, efu; “Dopariment of internal Meaficine, Jdefe Notsanol Uiniversity Schood oF Meaticine, Jdejiy, Koneg

Several dinical trials have found that consuming more protein than the recommended dietary allowance not
only reduces body vmlg ht (BW), but also enhances body composition by decreasing fat mass while preserving

IL-ITCC [1]g V) in both low-calorie and standard-calorie diets qir] Ll - III'II [Tic L O [ HCOE RY |

M6t so thir nghiém |am sang da chirng minh, viéc tiéu thy nhiéu protein hon mirc
khuyén nghi trong che 516 an uong khong chj lam giam can nang co’ thé (BW) ma con cai
thién thanh phan co’ the bang cach giam khoi lwong mé trong khi van duy tri khoi lwong

khéng mé& (FFM) trong ca ché d6 an it calo va che d an nhieu calo. Cac thir nghiém lam
sang dai han tr 6-12 thang da bao cao rang ché d6 an giau protein (HPD) mang lai hiéu
qua giam can va c6 thé ngan ngtra tang can tr& lai sau khi giam can.

- (S d UE ks

= Ave o Al BRIy (L = | O Ll L) VLITALES o a2 L5 "I-lll-" =], =
FFM, which helps maintain resting energy expenditure despite weight loss. In conclusion, HPD is an effective

and safe tool for weight reduction that can prevent obesity and obesity-related diseases. However, long-term
clinical trials spanning more than 12 months should be conducted to further substantiate HPD effects.



TAC DUNG CO HAI CO THE CUA HPD

Clinical Evidence and Mechanisms of High-Protein
Diet-Induced Weight Loss

Jaechenl Moon', Gwanpyo Koh'*
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cerns that it may be harmful to the bones and kidneys. It has long
been hypothesized that HPD increases the resorption of bones,
which act as buffers, by increasing the acid load in the body," and
some researchers argued that HPD increases risk for bone fracture
and osteoporosis by accelerating bone resorption and urinary cala-
um excretion.” However, a meta-analysis of 74 RCTs observed that
subjects in the HPD group (16%—435% of total daily energy intake
as protein) were not significantly different from low-protein-diet
sabjects ($%-23% of total daily energy intake as protein) with re-
gard to bone mineral density of the lumbar spine and hips.® Fur-
thermore, low protein intake is generally considered a nutritional

deficiency. In particular, it has been described as a factor affecting

. Ttr l&u, nguoi tada dua ra gia thuyét rang HPD lam
ting quatrinh téi hap thu xuong, hoat dong nhu cht
dém, bang cach tang tai axit trong co thé, 13 vamat so
nha nghién ctru cho rang HPD lam tang nguy co gay
xuong va lodng xwong bang cach day nhanh qua trinh
téi hap thu xuong vabai tiét canxi quanude tiéu. 14

Tuy nhién, mét phan tich tong hop ciia 74 RCT da
quan sét thay rang nhitng d6i tuong trong nhoém HPD
(16%-45% tong luong ning lugng hang ngady dudi
dang protein) khong khac biét dang ké so véi nhirng
d6i tuong €6 ché d6 an it protein (5%-23% tong
lugng niang luong hang ngdy dudi dang protein) vé
mat do khodng xuong & cot song that lung va

hong. © Hon nita, luong protein thap thuong dugc coi
|amot sy thiéu hut dinh dudng.
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TAC DUNG CO HAI CO THE CUA HPD

Clinical Evidence and Mechanisms of High-Protein ~ Friedman vacong su 2 khong tim thay su suy giam chire
Diet-Induced Weight Loss nang than vé cac chi s6 khac nhau nhu GFR vaalbumin

| , niéu khi nghién ctru tinh an toan cia HPD ¢ 307 nguoi 16n
Jaecheol Moon', Gwanpyo Koh' — = = , o n S . . o
{Department of tnternal Medicine, Jeis Nationa! Usiversite Hospitnl_teu; "ODepariment of internal Medizing ity Nationnl University Schaol of Meaing, Jey, Korea beo ph| cO Chuc nang than b|nh thuo’ng trong hO'n ha| nam

Friedman et al.'” found no dedlining renal function in terms of vari- (24 théng) Tuy nhién, ho bao cao murc canxi trong nudc
ous indicators such as GFR and albuminuria when studying the tiéu tang ma khong lam giam mat d6 khoang xuong cling
sifity GEHIPD ifi 307 obese adilts with hioemal renal fanction ovee nhur séi tiét niéu, kéu goi can c6 thém cac nghién ciru.

two years (24 months). Nevertheless, they reported increased cal-
cium level in urine with neither reduction in bone mineral density
nor urolithiasis, calling for further studies. Knight et al.* also re-
ported no association of high protein intake with change in GFRin
their prospective Nurses' Health Study, which involved 1,624 fe-
males. They noted that GFR decreased by 1.69 mL/min per 1.73 m*
in participants with mild renal insufficiency (GFR 55-80 mL/min/ .
1.73 m*) when protein intake was increased by 10 g. Overall, HPD

does not lead to reduced bone mineral density. On the contrary, .
high protein intake can help prevent bone loss in older adults who

are prone to nutritional deficiency. While HPD also does not affect
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CO CHE GAY NO DO HPD GAY RA

Moon J, et al. High-Protein Diet and Weight Loss

High-protein diet
| 1M |
1o TGLP-1 TCCK TPYY | Ghrelin H 1Blood Als | 1Gluconeogenesis “ TKetogenesis H REE |
I 1 Satiety ’
!
| Food intake TEnergy expenditure
i ‘ 1
4
Negative energy balance
i
Weight loss

Journal of Obesity & Metabolic Syndrome 2020;29:166-173
https://doi.org/10.7570/jomes20028

Protein can nhiéu nang lwong hon dé
tiéu hoa va chuyén hoa — tang sinh
nhiét — tiéu hao nang Iwong nhiéu hon
(tang DIT).

Tang néng dd amino acid trong mau sau tiéu
hda protein = kich thich cam giac no.

Tang tiét hormone rudt lién quan t&i no nhw
Glucagon-like peptide-1 (GLP-1) va Peptide
YY (PYY)

Giam Ghrelin tir d6 giam sy thém an

Tang tan tao glucose

Tang ketogenesis: Ketogenesis giup tang
cdm giac no bang cach gidm néng dé
hormone gay doi nhw ghrelin.



CO CHE CHUYEN HOA PROTEIN

Protein kich hoat mTOR pathway thdc day tbng hop co.
Tang can bang ché dd it nang lwong.
Tac dstr dung nang lwgng do hiéu rng sinh nhiét cao.

Han ché mat co khi gidm 6ng tich cwc dén cdm giac no va muec

insulin.

Leucine triggers muscle protein synthesis via mTOR activation. Crozier SJ et al. Am J Physiol
Endocrinol Metab, 2005.



VAI TRO ACID AMIN CHUOI NHANH VOl CO VA BEO PHi

BCAAs act as a nutrient signal and pl;y critical roles in multiple metabolic functions thm:xgh special
signaling especially via a PI3K-AKT-mTOR pathway (Figure 2).

Diet | )
P . . X . e e — Immune system
« Céc axit amin chudi nhanh Al _— } — | Iebemat ke
2 . . BCAAs ———» . ‘ "
(BCAA) |eUCIﬂe (Le U), Glu donor _17 | imbalance | g:bl-':s
. 2 2 . Gln - esity
Isoleucine (lle) va valine (Val) - RPN S b I Cancas
Protein synthesis FAAs 4 l = Cardiovascular diseases

« BCAAs hoat déng nhuw mét @&
; ‘ n : ~ \ gz s . : 4 | .
tin hiéu dinh dwdng va dong iyt +— Q) '] ‘  mTOR X @i
« . : A ( TSC +—i( Rheb a
vai tro quan trong trong nhieu ki) T mTORCI .

4E-BP1) :
(p70S6Kr— Fatty acid synthesis

- \/.p

; o R X |
chirc nang trao doi chat T S AKT ,<c‘u—u

théng qua tl’n hIéU déC blét, PIP3 Insulin resistance
déC blét Ié théng qua con Growth factors —»| E.IOR ‘[S:lln:‘r:lhferanon wce“ growth
< Protein synthesis
dworng PIBK-AKT-mTOR //' >
[ P3K = - IRS-1 )

Figure 2. BCAAs balance and its multiple roles via PI3K-AKT-mTOR signaling pathway. BCAAs play

Cunxi Nie, et al. Int. J. Mol. Sci. 2018
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Vai tro cua BCCA:

Diéu chinh qua trinh chuyén héa glucose va lipid thdng
qua con duwong phosphatidylinositol 3-kinase (PI13K)-AKT
Isoleucin ngan ngtra sw gia tdng néng dd glucose huyét,
kich thich sw hap thu glucose & co xwong, ngan ngilra sw

>

phat trien cua béo phi ndi tang va tang insulin mau.

Kich thich tdng hop protein, trc ché sw phan hiy protein,
tang cwdng hoat ddng cua protein

~

Tang hiéu qua trong duy tri co’ nac khi giam can

k

S [miermotional Journal of s

-
'“-LT Muolecular Sciences M DP!l
Rigirin

Branched Chain Amino Acids: Beyond
Nutrition Metabolism

Cunxi Nie 2%, Ting He 1, Wenju Zhang 2*, Guolong Zhang ** ' and Xi Ma 4=

BCAAs can regulate the metabalism of glucose and lipid via phosphatidylinositol 3-kinase
(PIZK}F-AKT (also referred to as protein kinase B, PKB) pathway [32]. The PI3K, as a nuclear
factor, participate in many biological processes, and plays a critical role in cellular functions
including, immunity, growth, and survival in cellular signaling pathwaws [5,27,34]. The analysis
of the signaling pathway indicated that lle mediates the glucose uptake by PI3K, but was independent
of mTOR [35], e prevents the increase of plasma glucose concentration, stimulates glucose uplake
in skeletal muscle, and also has an effect of prevention on the development of visceral obesity and
hyperinsulinemia [36,37]. Compared with Leu and Val, lle more significantly decreases Lhe level of
plasma glucose in an oral glucose tolerance test in normal rats [35]. BCAAs deficiency significantly

3.2. Protein Synthesis

BCAAs stimulate protein synthesis in vitro preparations of skeletal muscle, in which Leu plays
the most important roles, and this stimulatory effect is mediated by upregulating the initiation
of mRNA translation including TSC2, Rheb, and raptor in the mTOR pathway [45]. However,
insulin may be needed for the Leu-induced in vive stimulation of protein synthesis in skeletal
muscles [19]. Apart from skeletal muscle, Leu also enhances protein synthesis in other tissues
such as adipose tissue [50]. Ile or Val alone has no effectiveness as a nutrient regulator of protein

MNumerous studies have demonstrated that Lew has critical biochemical actions involved in
stimulating protein synthesis, inhibiting protein degradation, augmenting the activily of protein
and availability of specific eukaryotic initiation factars [55,50]. BCAAs, particularly Leu, modulate
partly the function of proteins in mRNA translation via activating the mTOR signaling pathway
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Acid amin tham
gia vao con
duwong mTOR
trong tdng hop
protein

Insulin AAs, BCAAs
o
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|
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Mann et al. Front. Physiol (2021)
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Whey protein

Chtra ham lwong cao cac axit amin chuéi nhanh-
BCAA nhw Leucin, isoleucin, valin cé vai tro quan

trong trong duy tri md va ngan ngtra phan giai protein. 1

Phan tach,
lam dong

Chat lwong protein dac biét Ia leucine, chat hoat hoa
manh nhat ctia mTORC1 — mot chét diéu hoa chinh cla PROTEIN SUPA
qua trinh tdng hop protein

20% 80%
Whey protein Casein

[Jay R. Hoffman et al. Journal of Sports Science and Medicine (2004)
E.Franceschelli 2013
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Protein, amino acids and obesity treatment

Wh ey p r O t e I n Mathilde Simonson’ « Yves Boirie’ (& - Christelle Guillet”

Published online: 271 August 2020
£ The Authoris)} 2020

« Protein whey dwoc mo ta 1a mot chat dé
tieu hoéa “nhanh” protein giau leucine, kich
hoat qUé' tr\lnh téng hQ,p prOteIn Sau bﬂ,a én Besidc?mcquamit_j{nfpmtft‘in cc:nsl_unt_:::_l., th-f:qualiryi_::rfpmtcin
Va mang Ial ta’C dung Cc') IO,I ChO VIéC duy tr‘l - i.e., its digestibility and its composition in essential amino

, : acids - might have differential effects on metabolism or body
N > A\ [ r V. - - - - & -

phenotype in obesity. With casein, whey protein is one of the

khOI Iuo’ng CO’ naC O, ng UJO’I IO’n tUOI two main proteins in milk, which possesses the highest

satiating propertics compared to other protein sources [20,

21]. Whey protein has been characterized as a “*fast” digestible

2.2 Protein quality impact during obesity

2.2.1 Whey protein

a A e )+ > > . a P A . protein enriched in leucine, which activates post-prandial pro-
(M?t phan tICh tong hO’p cua 37, thU” nghl.em co dOI ChU’ng tein synthesis and presents beneficial effects on the preserva-
ngau nhién: 2344 ca nhan bd sung protein whey cho tion of lean body mass in older people [22, 23). Urinary met-
nguol th Uia C_an va beéo pbli nh U’n’g nguwor nay b’ anh metabolism may vary [24]. A recent meta-analysis of 37 ran-
hwong boi hdi ching chuyén hdéa. O nhom NC nay, viéc domized controlled trials pooling 2344 individuals reviewed
bo sung protein whey da cai thién vong eo, huyét ap S0 SO TS W RIS A0 VCORAgE g1, 0%

L A dé linid hodc dué h £ ¢t individuals affected their metabolic syndrome. In this popula-
va nong do lipl oac awong huyet tvrong ) tion. whey protein supplementation improved waist circum-
ference, blood pressure, and lipid or sugar plasmatic levels,

despite heterogeneity in protein doses, BMI, age and follow

up duration [25]. Additional studies on body composition
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Whey protein

meight loss and body composition

animals (35). WPI and WPC have been shown to play

(95.96). Table 2 summarizes the main studies on this iss

-

~

Studies have found that WPC may improve weight loss in

an

anti-obesity and muscle-protective role during dieting (93),
increase thermogenesis (56) and increase sparing of muscle
protein loss (93,94), which promotes weight loss in humans

Le.

/

NVhey protein da dwgc chirng minh la co téc\

dung:
« Chodng béo phi va bao vé co trong qua
trinh an kiéng
« Tang sinh nhiét, tang cwdng bao vé co
khoi bi mat protein, tr do thic day giam
\ can & nguwdi béo phi

J

obesity reviews

dot 08111 Aobe 1 2005

Etioclogy and Pathophysiclogy/Obesity Comorbidities

The effects of whey protein on cardiometabolic

risk factors

5. Pal and 5. Radavelli-Bagatini

Shady Irmrvertion Parscipars Dwratian Aesiis
Lorenzen o, 2012 (88) Thres besi meals contmining Crverweight and obese men Posiprandial  Theme was no sgnificani
Randomred, crossover mitheer & W1 (38 g), casen (=17, S8l 28 = 4 g n¥) difierence in effect on
design shudy (34 g} o mik (28 g of posiprancial ensrgy expenditune
caser + 7 g of whey) drink iplioeing 4 f of mezsremens
‘Weight loss and body composition
Aldnch ef al, 2011 (3T One of thies Peatment Ohwerseight and obese 5 monihs Ko stafisscaly sgrificant
Randomized, parafiel design groups: contral diet (55% irstwsiduals (n=- TE, Bidl dr differences in total waight loss or
shudy crbiohydrate, 15% protsin commok 208 = {8, mixed toial fad loss were chsened
[43 g], 30 t=t), miced proteire 30.3 = 0T, whey: betesssn treatments. Fat loss in
profoin (40% carbohydrabe, A = 08 kg ) the leg and gymoid mgions was
0% proeein [124 g], 30% i) preater [F< 005) n the whey
or WP {#0% carbohydrate, grous than the contol diat grougs
5% mned probein and 15%
whey proten [124 g of [otal
prodon |, 30% al)
Baer ef al, 2017 {55) Ot of thes Seaimet Freediving ovemmight ond 3 weokn WPC significantly reduced bady
Diowitie=bind, randomired, proups: (1] WPC S8 g d™'k obese but otterwise healthy wmight (=18 kg, P=0.006) mnd
poraliel design sty (2} soy peobein (58 g ") e and women: {mw 50, tnk mass (=23 kg, P=0.005)
cortsumed 2 & baverage B, cantrel: 311 = 26, cormparnsd with mallodesirin, bl
twice daiy; or (3] am whey: 311 = 2.3 soy; not with =ay group
isnerergedo amodnt of B0 = 2% kg i)
car bobyyarate
Fresieds ef af, 2008 (58) Profibez supplament {high in Orerweight and obese 12 weeks Whey significasily increasad loss
Randomized, paraksl design leucine, bioactive peptides mddcuals (n=- 158, Sl of body ft for bath the completar
studly and milk calium, contmring At kg M) (287 va. 162 kg, P=0.00) and
i0 g of protein per serang as re=pondar {1.E3vs. 211 kg,
a combination of WP and P= 001) compered o control
pepticdec) or an socalonc subjacts. Whey sigrificantly
readystosmis beverage decreased loss of lean muscle
cortmirarg malboaxinm mass in e esponder group
2 min balore breskiast and (107 ws. 2,07 g, P=002)
dinnes Waight Ioms wos similar in bath
groups.
Mojiahied ol o, 2011 (86) Subjocts were presaribed a Chwarasight or ohose & oottt W sipnficarity meduced body
Drovitles biind, mancomsed, redutesd cofone et pasismernpassal women wight (=80 + & 2%} companed
parallel design skidy 11,400 kead &) and rancomisg frim 31, S wath makodexirin (=47 = 35%,
mssigned o 2k 25 g 4" WH AT 2 A kg e F=00say
o maliodestrin
supplarmentation
Muscie proten syrdhosis
Carciow et al, 2006 [ 307) Suppierment wth whay or oy HEakhy Lmirained Fourg men £ woeks Proten suoplementation dunng

Doutsie-blind, randomezed,
paraiel design sudy

profoin (1.2 g kg™ body mass
prodem |64 gf + 3 ghg™

and women (n=27)

ressiance iraining, indepsndert
of source, increased lean bssue
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Whey protein BRI ..

Whey protein trong kiém soat béo
phi

* Whey giup tang cam giac no, giam
tieu thu nang lwong.

ry
N ~ \

» Thic day gidm khdi m& va duy tri co
nac.
 Giup cai thién d6 nhay insulin va lipid
maul.

Whey Protein but Not Soy Protein
Supplementation Alters Body Weight and
Composition in Free-Living Overweight and
Obese Adults'?

David J. Baer,® Kim 5 Stote, David R. Paul, ;. Keith Harris, William V. Rump]er,
and Beverly A. Clevidence

Beltsville Human MNutrition Research Center. Agricultural Research Service, USDA, Belteville, 3D 20708

Abstract

A doubla-blind, randomized clinical trial was conducted 1o daterming the effect of consumption of supplemeantal whay
protein (WP, soy protein (SP), and an isoanergatic amount of carbohydrate (CHO on body weight and composition in free-
fiving cverweaight and obasa but otherwise healthy participants. Ninety overweight and obasa participantswere randomly
assigned to 1 of 3 reatment groups for 23 wk: 1) WP; 2) 5P (each providing —56 a/d of protein and 1670 kdfd); or 3) an
isoenangetic amount of CHOD. Supplements were consumead as a beverage twice daily. Participants were provided no
diatary advice and continued to consume their free-choice dets. Participants' body weight and composition data were
abtained monthly. Dhetary intake was detarminad by 24-h digtary recalls collectad every 10 d. After 23 wk, body weight
and composition did not differ betwean tha groups consuming the 5P and WP or betwaan SP and CHO; howeaver, boady
weightand fat mass of the group consuming the WP were lower by 1.8 kg (P=- 0008 and 2.3 kg (P = 0.005), respectively,
than tha group consuming CHO, Lean body mass did not differ among any of the groups, Waist circumference was smallar
in tha participants consuming WP than in the other groups {P-< 0.05). Fasting ghralin was lower in participants consuming
WP compared with SP af CHOL Through yat-unknown meachanisms, different sources of distary protein may differentially
facilitate weight loss and affect body composition, Dietany recommendations, aspacially thoss that emphasize the rabe of
diatary protein in faciitating waight change, shoukd also address tha demenstrated clinical potential of supplarnental
WP Jo Mutr. 141! 1489-1484, 2011,
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Whey protein c6 tac dung gay no, rc ché sw thém an hiéu qua hon casein

% Lwong nang lvong tiéu thu tir moét blra an buffet it
hon dang ké sau 90 phut sau khi nap trudc chét 1éng
chitra 48 g whey, so vo&i nap trwéc 48 g casein twong
dwong (P,0,05) (Fig.1)

< O mét nghién ctu khac cung lwong protein nap nhw
trén (Fig. 2,3)

« Nong dé axit amin trong huyét twong sau bira an tang
28% trong 3 gid @ nhdm whey protein so v&i casein

« Nong dd cholecystokinin (CCK) tang 60% & nhom
whey protein so v@i casein (CCK co vai tro trong lam
cham réng da day-> tdng cdm giac no)

e Nong dé GLP-1 tang 65% so v&i casein (GLP-1 ¢
vai tro trong tao cam giac no)

Brrrasle Sowrred o Marridion (200013), 89, 230248 DOE 10107 WEINIHI2 TE0
T The Authoss 3003

Casein and whey exert different effects on plasma amino acid profiles,
gastrointestinal hormeone secretion and appetite

W L. Halt*, D. 1. Millwand, 5. 1 Long and L. M. Morgan

Cenrre for Nurriiion and Food Safery, School of Biomedical and Life Sefences, Unnvergry of Surrey, Guildford,
Surrey GU2 FXH, UK

[ Rucaived & Apail T2 — Kevieed 3 iy H0E — Aecepead 6 Saprember 10002 |

Protein, generally agreed to be the most saniafing macronotrient. may differ in its effects on
appetite depending on the protein source and variation in digestion and shsorplion. We inves-
tigated the effects of two milk prodein types, casein and whey, on food intake and subjective
ratings of hunger and fullness, and on postprandial metabolite and gastrointestina hocmone
responses. Two studies were undertaken. The frst study showed that ensrgy intake from o
buffet menl ad fibitm wis significantly less 90min after-a 1700KF liguid prefoad containing
4% 2 whey, compared with an equivalent casein preload (P<005). In the second study, the
sume whey preload led o a 28 % increase in posiprandial plasma aming scid concenirafions
over 3h comnpared with caséin (incremental orea under the curve (GAUC), P<<(-05). Plasma
cholecystokinin (CCK) was incréased by 60% (IAUC, P<0005), glucagon-like peptide
(GLPK! by 65% GAUC, P<005) and glucose-dependent instlinotropic polypeptide by
36 % (AUC, P<0-01) following the whey preload compared with the casein. Gastric emplying
wis fnfluenced by protein type as evidenced by differing plasmn paracetamol profiles with the
two prefoads. Greater subjective satiety Tollowed the whey test meal (P<"0-05). These results
implicate post-absorptive increases in plasma aming acids together with both CCK and GLP-
| as potential mediators of the increased safiety response 0 whey and emphiasise the imporiance
of considering the impact of proiein type on the appeiiie response [0 o mixed meal.

W. L. Hall, et al. British Journal of Nutrition (2003)
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Fig.1
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=
=
(=]
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Energy intake {(kJ)
[f]
(=1
o
(=]

1000

Casein Whey

Fig. 1. Study 1: effects of 1700kJ preloads (48g casein or whey)
on energy intake (including the proportions of total energy intake
from protein, fat and carbohydrate) from a buffet lunch ad libitum
80 min later. I, Carbohydrate; O, fat; B, protein. For details of
liquid test meals, subjects and procedures, see Tables 1 and 2 and
p. 240. Values are means for sixteen subjects with their standard
errors shown by vertical bars. There was a significant reduction in
energy intake following the whey compared with the casein preload
(P=< 0-05).

Fig.2

Fig.3

Tong nang lwong tiéu thu

100

@, Casein; [J, whey

B0

0

Dasire to 2at imm

ﬂ i i i i i i i i i i i i i i i i
-0 0 10 20 30 40 50 G0 70 B0 90 100 110120 130 140 150 160170 180

Time tmink

Flg. 2. Study 2 slfects of 1700k) preloads (484 casein or whey) on desire 1o eal ratings (visual
armlogus scale). @, Casein: UL whey. The liguid tast meal was given at Omin and the standard lunch
at 80 min. For details of liguid lesl meals, subjecls and procedures, see Tables 1 and 2 and p. 240
Values are means for nine subjects with their standard errors shown by verlical bars, There was a
significant reducton in desire fo eat after the whey preload following the standard lunch (analysis of
covarance 30— 180min, P={-005).

100 -

@, Casein; [J, whey

g

Fullness (mm)

e i i i i i i L i i L i i i i i L i
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Time (minl

Fig. 3. Study 2: eflects of 1700kJ preloads (48 g casein or whey) on fullness ratings (visual ana-
logue scake), ®, Casein: O, whey. The liguid lest meal was given al Omin and the standard lunch at
S0min. For details of liquid test meals, subjects and procedurss, ses Tables 1 and 2 and p. 240.
Values are means for nine subjects with thelr standard errors shown by vertical bars. There was a
significant increase in fullness afiter the whey preload [analysis of covariance 0= 180min, P< 0.05).

=

Cam giac no

W. L. Hall, et al. British Journal of Nutrition (2003)
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Contants lists savailable at Solenoslireo CLIMICAL
BT ITION
FEPEN

Clinical Nutrition ESPEN

journal homepage: hitp:/fwww clinicalnuiritionospan.oom

Original article

Effect of whey protein supplementation combined with resistance )
training on body composition, muscular strength, functional capacity, ===
and plasma-metabolism biomarkers in older women with sarcopenic
obesity: A randomized, double-blind, placebo-controlled trial

Hellen C.G. Nabuco ™7, Crisieli M. Tomeleri ™, Rodrigo R. Fernandes ",

Methods: Twenty six sarcopenic (appendicular lean soft tissue ALST < 15.02 kg) obese (body fat
mass = 35%) older women were randomly assigned to receive daily, either 35 g of WP (WP group) or
placebo (PLA group), combined with supervised RT (8 exercises, 3 x 8—12 rep, 3 times a week), during a
12-week protocol. Blood samples, blood pressure, dietary intake, functional capacity tests, the one
repetition maximum (1RM) test, and body composition were assessed before and after the intervention
period, Two-way analysis of variance for repeated measures was applied for comparisons.
Results; The WP group presented greater (P < 0.05) increases in ALST (WP = 6.0% vs, PLA = 2.5%) and
decreases in (P < 0.05) total (—3.3% vs. —0.3%) and trunk fat mass (WP = —5.1% vs, PLA=-11) and IL-6
(WP = —346% vs. PLA = 9.3%) compared with the PLA group. Both groups demonstrated improved
(P < 0.05) scores for muscular strength, waist—hip ratio, functional capacity, and other plasma-
metabolism biomarkers without significant differences between conditions.
Conclusion: Whey protein combined with RT increased ALST, and decreased total and trunk fat mass,
improving sarcopenia and decreasing SO in older women, with a limited impact on inflammation.
Registered under ClinicalTrials.gov Identifier n® NCT03752359.

i©) 2019 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights

Nghién ctru dung 35 g Whey

protein hang ngay két hop vai tap

luyén strc bén trong mét phac doé

kéo dai 12 tuan, cho thay hiéu

qua:

 Lam gidm téng khéi lwong m&
co thé

« Cai thién chirng teo co va giam
béo phi teo co & phu ni¥ I&n
tudi

H.C.G. Nabuco et al. Clinical Nutrition ESPEN 32 (2019)



TAC DPONG CUA CHAT LUONG PROTEIN PIEU TRI BEO PHi

Rewiews in Endocrine and Metabolic Disorders [2020) 21:341-353
ttps:fidolorgd10,1007/511154-020-09574-5

Protein tw thwc vat ~

Protein, amino acids and obesity treatment Check for

upeiitas

Mathilde Simonson' - Yves Boirie ' () - Christelle Guillet’

d Thwc vat co ham lwgng axit
amin thiét yéu nhw leucine,
isoleucine, valin, lysin thap, dé 122 Plantderived orote
ti€u hda hon so vé&i nguon hing. elpsilicapspessicin soumses:Tnndios e wrdmpen

whereas plants are also interesting protein-sources and more

prOteln dong Vat environment-friendly [32]. Plants have lower essential amino-

acid content such as leucine. isoleucine and valine, lysine and

D Ché dé én d uJa trén protein th UJC methionine compared to animal sources of protein and are less

digestible compared to animals, so the final amount of amino-

~n N\ =D ~ R \
acid extracted for anabolic use is lower [33]. However. com-
Vat Ia‘m glarr,] mo’ CO’ the Va trc-)ng bining legumes and cereals for instance can counter these
A g = limitations and avoid amino-acid imbalance [34], and plant-
Iwo,ng CO’ the CO y ng h Ia trong based diets actually reduce body weight and body fat, which is
" A . n s N interesting to treat obesity [35]. In favor of whether plant-
dleu tr! benh beo phl based diets benefit obese patients, NMavas-Carretero and col-
leagues exploited the Food4Me study [36]. This study includ-
ed 2413 Euwropean adult participants who completed online
surveys of morphological data. dietary intake, and medical

Published online: 21 August 2020
1 The Authoss) 2020
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Protein tw thwc vat

_ 1 - Kahleova et al. fufrtion and Disheres (201 5)5 38
'( ! f?utrfff?ts DOt 10.1036454 138 7-01 50067 -4

Mutrition & Diabetes

Article

A Plant-Based Meal Increases Gastrointestinal R S

RUTKITICN International Journal of Food Sciences and Nutrition

Hormones and Satiety More Than an Energy- a e :
Macronutrient-Matched Processed-Meat Meal A plant'baSEd diet in DVEI'WEIght

T2D, Obese, and Healthy Men: A Three-Group individuals in a 16-week randomiz¢™

ES5N: M33-748S [Fring) | 863-3478 pOniine} journal hemepage: kg san dion ine comloiidgz

Randomized Crossover Study clinical trial: metabolic benefits of |

Marta Klementova |, Lenka Thieme ', Martin Halurik ', Renata Pavlovicova ', Ma) p rD‘tein

Terezie Pelikanova ! and Hana Kahleova 3=

Higher vegetable protein consumption, assessed
by an isoenergetic macronutrient exchange model,
is associated with a lower presence of overweight
and obesity in the web-based Food4me European
study

Hara Kahleova', Rebecca Fleerman', Adela Hozkova', Hichard Holubkow® and M

Santiago Mavas-Carretero, Rodrigo San-Cristobal, Katherine M. Livingstone,
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< Nhiéu nghién ctru da tng ho tac dung co loi cla protein thwe vat cho ngwdi béo phi nhuw:
Giadm khéi lwgng m&

« Tang cam giac no

«  Gidm chi sb khang Insulin




Lwong Protein dwa vao & bénh nhan noi vi
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Contents lists available at Scienceliract CLINICAL
MIJTRITION
Clinical Nutrition
journal homepage: hitp://fwww. elsevier.com/locatefclnu
ESPEN Guideline
ESPEN guideline on hospital nutrition )
Ronan Thibault *~, Osman Abbasoglu ", Elina loannou “, Laila Meija “, teet

Karen Ottens-Oussoren °, Claude Pichard ', Elisabet Rothenberg #, Diana Rubin "
Ulla Siljamadki-Ojansuu ', Marie-France Vaillant *, Stephan C. Bischoff'

O nhirng ngwdi béo phi, diéu tri ndi vién, protein dwa
vao theo can nang hiéu chinh

ABW = IBW + (BW-IBW)*0,33

ABW: can néng hiéu chinh, IBW: can néng ly
trong, BW: can nang thuec té

3.12. Protein intake

Protein intake is indicated in g/kg body weight/day. In obese
individuals, body weight (BW) can be replaced by adjusted BW
according to the formula “ldeal BW plus (actual BW minus ideal
BW) x 0,33", whereas ideal BW can be calculated as the BW that
corresponds to a body mass index (BMI) of 25 kg,'mz.

Extra low protein intake:unde r0.6 g/kgBW/day
low protein intake:0.6 - 0.79 g/kgBW/day
normal protein intake:0.8 -1.0 g/kgBW/day
high protein intake:1.1 - 1.3 g/kgBW/day

extra highprotein intake:overl.3 g/kg BW/day



> Ché do &n giau protein han ché nang luvong
(HPD) da cho thay két qua kha quan trong viéc
quén ly can nang co thé

> Duy tri khéi lwong nac va thuc day cadm giac

no

> Ngoai lwong protein, ngudn protein con la mot
chat diéu hoa chuyén hoda quan trong: protein
whey va protein thwc vat co tac dung tich cuc
dén giam nguy co’ béo phi, thanh phan co thé,
cac thdng s6 chuyén héa hodc duy tri khi
lwong co thé khéng cé m& & bénh nhan béo
phi
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Introduction

The gut microbiota plays akey role in the human body —
Immunological, metabolic and in the regulation of
Inflammation.

Metabolic syndrome is associated with insulin resistance and
visceral obesity.

Does the microbiota differ in people with normal BMI and in
obese people?

Can body weight be reduced by modulating gut microbiota?
How can the gut microbiota be influenced?



Gut microBIOTA (flora)

*  The complex ecosystem of Microorganism
* Bacteria + Archaea, viruses, Fungi, Protozoa s

F 4
* 5strains, 160 species? b
5
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| \%‘E; s l*::f ‘
‘1-4.’.'_' — : |

o DY, -
1,3:1 k) P4 |

o | A' | Firmicutes 60%
' Bacteroidetes 20%
“ = -~ |Actinobacteria 10%

Proteobacteria 1%

3,3 millions gens (150 x more than the human genom)



Gut microbiota 2

Daily 70-100 g of dietary residues go to the large
intestine, where they are used by bacteria

Residues — undegraded sugars (oligo- and
polysaccharides = fiber, resistant starch, lactulose,
lactose (!)...)

The metabolic activity of bacteria corresponds to
the metabolic activity of the liver

Production — SCFA (acetate, propionate, butyrate...),
aminoacids, polyphenols, methane, vitamins K and B
series, Carbon dioxide



Intestinal homeostasis

U
Macrophages, Neutrophils, ILCs,
T-helpers, I1gA B-cells, Plasma cells
Immune system modulation

U Potentiation of the mucosal barrier
function l

Kamada et al. Role of the gut microbiota in immunity
and inflammatory disease. Nat Rev Immunol. 2013




Microbial
pé%rt?déas Gut microbiome

(microbial barrier)

Mucus layer

(mucosal barrier) Intestinal
epithelium

(physical barrier)

.....

Mesenteric
lymph node

Cleveland &&= Pathogens

©2019 =~ Probiotics Systemic blood circulation




111

lintegrating axis of the organism: microbiota - gut - brain
Microbiota - lung axis: influence on the mucosal immune system, immunomodulatory effect

Microbiota-liver axis: increased intestinal permeability, dysbiosis including bacterial overgrowth, translocation of
microbial products play a role

Microbiota-skin axis: penetration of antigens, toxins and pathogens into the skin during "leaky gut"
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Microbiota-kidney axis (metabolic and immunological connection)
Therole of the vaginal microbiota in the development of the gut microbiota
The microbiota-bone axis: the role of short-chain fatty acids

Microbiota-heart axis: butyrate-producing bacteria regulate the atherosclerotic process,
the role of TMAQ in the atherosclerotic process



Development of the gut microbiota

~ From childhood to adulthood

- - growth in diversity
;’D A - stable microbiota from 3 years

& —

Y . -
Gesttn intancy chidhos wed — AdUItS — decrease in aerobic
() - Increase in anaerobic bacteria

Kf;:‘:;?\\'
A Old age _
s - decrease in the amount
’Eﬁ:%:: Window of greatest opportunity for microbial infi es on devel P : y ".\\?,‘.‘ and diverSity Of bacteria
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Summary of gut|microbiota functions

Nutrient metabolism
Immunomodulation

Affecting intestinal motility
Production of vitamins (vit. H, folate)
SCFA formation

Part of the gut barrier

Enterohepatic circulation of bile acids
Cholesterol metabolism

Source: Amy E. Foxx-Orenstein, DO, William D. Chey, MD. 2012




Summary of gut microbiota functions

/ Vitamin K \

Thiamine
Riboflavin Pyridoxine
Folic Acid
Biotin
Cyvanocobalamin
Nicotinie Acid

) \ Pantothenic Acid /




Metabolic functions of microbiota

Gut microbiota and its metabolites
- key role in host metabolism:

- non-shivering thermogenesis

- nutrient metabolism

- satiety

- Intestinal motility

- Insulin synthesis and secretion

- Insulin sensitivity
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nature reviews

SIS Cal ONCSCCly

nature reviews

Review Article | Published: 04 September 2020

Gut microbiota in human metabolic health and disease

Yong Fan & Oluf Pedersen &

Nature Reviews Microbiology 19, 5571 (2021) | Cite this article




a Weekly defecation b
Monday

{

% Tuesday
B -

Diet low in animal fat and protein e | w Diet high in animal fat and protein

but high in plant fibres - but low in plant fibres
+ Wednesday

Host enzyme Acid - Host Proteolysis
digestion | hydralysis T” [ + proteases
Indigestible . DO Peptides
polysaccharides Thursday l
-
Fermentation e J Sulfur Other Aromatic
Indigestible but - amino acids amino acids amino acids

OO fermentable Frid /
polysaccharides ® P ay. 1 / \
l e . + I& * Methionine Tyrosine  Phenylalanine Tryptophan

& * Cystine
/ ‘Qﬁgq * Cysteine /“’“‘t\
Saturday » Taurine He =
| Microbiota related to metabolic health | Sunday | Aberrant microbiota related to metabolic diseases
®
{’ | Sulfate * Deamination Miscellaneous
- reduction * Decarboxylation reactions
SCFAs
A Mueus Hydrogen « Ammonia Phenylacetate T Luminal.
T it b . g’-'Cefesd * Indole
e T— “Miseria . . 8 jonat:
Propionate  Acetate  Butyrate T Methane L,semm[m. '(C:H propr?t{)lnate "rggbn -
———— Organic ‘acetate
acids Olnﬁole

Gut hormones TBCFAs  TTMAO PAMPs (LPS)
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Metabolic syndrome

SYNDROME

increased waist
circumference or belly fat

high triglycerides
elevated blood pressure
high blood sugar

a low HDL
(good cholesterol)




What METABOLIC SYNDROME looks like

*— Fatigue and brain fog
Browning of folds of

skin around the neck, -

armpits, etc.

High blood pressure
Low HDL cholesterol
High triglycerides

Non-alcoholic fatty
liver disease (NAFLD)

High fasting glucose

e Central obesity

(apple-shaped)
Erectile dysfunction ‘ |
APPLE & PEAR
Polycystic ovarian syndrome ' BODY SHAPES
\V

Have 3 ol melle
A{gm}?

www.realfood-matters.net




THE METABOLIC SYNDROME

HYPERTENSION CANCER PCOS

@
[C)

@)

HEART DISEASE DEMENTIA

O

INSULIN RESISTANCE LIPID PROBLEMS TYPE 2 DIABETE

¢
@%@



Clinical Tools to Diagnose the Metabolic Syndrome

» Elevated Waist circumference » Waist Girth * WHR, BMI * Waist Girth * BMI
» Reduced HDL -C * HDL Cholesterol * HDL Cholesterol * HDL Cholesterol * HDL Cholesterol
» Elevated Triglycerides » Tryglicerides » Triglycerides « Triglycerides » Triglycerides
= Elevated Blood Pressure = Blood Pressure = Blood Pressure = Blood Pressure = Blood Pressure
» Elevated fasting Glucose * Glucose * Glucose * Glucose * Glucose
» Insulin » Insulin » Other Features
» Microalbuminuria of Insulin resistance

Waist circumference Europids:
=44 om for men,
=80 cm for women

South and South-East
Asians:

=90 em for men,

280 cm for women

Table 1. Clinical Tools to Diagnose Metabolic Syndrome

2lus two or more of the following:

=17 mmal/l or specific
Rajsed triglycerides treatment of this lipid
abnarmality

<1.0 mmol/| in men;
<13 mmol/] In women
or specific freatment of
this lipid abnormality

Reduced HDL-cholesterol

Systalic =130 mmHg or
digstolic =285 mmHg or
treaatment of praviously
diagnosed hypertension

Raised blood pressure

Fasting plasma glucose
Raised plasma glucose =5.6 mmol/l or previously
diagnosed type 2 diabetes



Metabolic syndrome and microbiota

" Firmicutes/Bacteroidetes « « Firmicutes/Bacteroidetes
)
. Bifidobacteria; Lactobacilli 8 " Bifidobacteria; Lactobacilli
 Dysbiosis | Eubiosis
)
@ .
Westem, : Mediterranean
Ketogenic diets ' diet
i '
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mﬂanlmanou : Anti-inflammatory processes
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Metabolic syndrome
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Decreased Satiety

Increased (LPS)
Inflammation

Increased SCFA
(Lipogenesis)

Decreased PYY
Decreased GLP-1

Obese Gut Microbiota

Decreased Butyrate
Production

Brain

D

Adipose Tissue

©
'

Epithelium

Muscle

"

Large Intestine

(R

Increased Satiety

Decreased (LPS)
Inflammation

Decreased SCFA
{Upogenesis)

Increased PYY
Increased GLP-1

Increased Fatty Acd Ouidation
increased FIAF/AMPK

/ Insulin

\ )

|

Lean Gut Microbiota

Increased Butyrate
Production
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_L A i:\) C H-l- ] Cell Signal. 2024;5(2):57-64.

Journal of Cellular Signaling Mini Review

Signaling Modifications Associated with Obesity and Dysbiosis and
Their Impact on Metabolic Disorders

Ferah Armutcu®’, Eugene McCloskey®



* Genetic factors

. e Others factors

» Epigeneticfactors (obesogenic medications)

® Energy imbalance

» Neurophysiologicalfactors
e Neuroendocrine dysregulation
Major signalling pathways
associated with obesity pathogenesis

» Gut microbiota

- MAPK - PI3K/AKT
- JAK/STAT -TGF-B
- AMPK - Wnt/B-cateninsignalling
pathways
Leptin & other
adipokines AMPK 1
: T Fat mass - SCFAs o % - &
/T Inflammation L1 1.6 . & g);ccn lPST V) 0@0
> T Oxidative stress TNF-a. NittheT BSCrAs T - gl Ve
M8\ L i not TLRs #* T Intestinal ~ pampsT
@ nsulin sensitivity — l EXRT — s
Low-grade inosT  FAHFAs = <
inflammation | BAs T T Flagellin ,
1 Butyrate— PPARy ¥ == £
Macrophages - Impaired =
Treg Cells gut barrier i
Obesity~related %
ic T Firmicutes / Bacteroidetes
diseases 4 Bifidibacterium
1 Akkermansia
1 Lactobacillus
Metaholic challenges and disorders T Proteobacteria

Modulations and changes that lead to
metabolic consequences

Increased impact/burden
on signalling molecules and pathways




Table 1. Alterations in the gut microbial-derived factors in the course of obesity-induced metabolic disorders and their potential effects.

Metabolites/molecules ﬁzzf:!dt;égbﬁit‘f' Roles in pathogenesis Ref.
Lipopolysaccharides Increase Metabolic endotoxemia, inflammation [24,67]
Endotoxins Decrease Boost of mucosal barrier function [68]
:?;;ttf;i;i}np:’:;g :c;ﬁ:}f[ii;ﬂ& Daciusss gtljg:;ngz;?;ia;:;n% ?Iucose-stimulated insulin secretion, (28,68.60]
Linoleic acid Decrease Adipose T Pro-inflammatory cytokines [70]
Polyamines Increase Inflammation [69]
Hydrogen sulphide Increase Pro-inflammatory and toxic effects [71]
BCAAs (branched-chain amino . .

acids: isoleucine, leucine, valine) Increcis Insulin resistance [72]
anzg:,[fadr:f;:;;d;:tﬂ; fé?}{;i&dx Wiorase Inflammation and dyslipidemia [69,73]
The other microbial virulence factors on pathogenesis: Cyclooxygenase2, Ethanolamine, IL-1B, IL-6, TNF-q, Nitric oxide | [46,66]
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Unhealthy diet A %

High fat/ High sugar diet @ ’

l

L SCFA ! Mucussecretion T luminal pH

f Healthy diet
67 Dietary fiber rich

1SCFA T Mucus secretion | luminal pH

& *
%¥,.0 N E e, W S
¢ n l n 1) .‘.[
T Gut barrier ' ' ) \\J L.‘,\('\m { Sl ), | Gutbarrier
function % / function
Balanced { @ % s Dysbiotic
Microbiome ] ! - Microbiome
¥ = Gut epithelium
1 Cholesterol TGLP1 1 Bacterial translocation T Cholesterol LGIP1 T Bacterial translocation
and TG TPYY LLPS and TG LPYY TLPS
synthesis l Gut Microbiome synthesis l
1 Sati 1 | Sate T Metabolic endotoxemia
! Hun =% TH 3
T En “g;r Exocnditare T Anti-inflammatory L Em.rz dit T Pro-inflammatory
T Insulin sensitivity markers | Insulin sensitivity markers
1 Lipolysis T Lipolysis

Metabolic Syndrome



Malnutrition e,

Taxa leatures H

= L Anorrobes to Facultative
anaeroles ratio

o L Gifidobacterium longum

= | Bifidobacrerium preudolongum

Function features

» LLanribintics praduction
= | Energy harvest

+ J Immune protection

= L Vitamin bigaynthisis

= T Pathogenic factors

Taxa teatures
» L Akkermansia muciniphifa

= L Clostridium histoly fcum

s |, Clastridiiom coccaidas

« T Diorea longicatena

» T Eubacteriym ventriosum

» L Fuecalibacterium prouspitzil
» | Methanobrevibacter smithii
» T Resbeburia intestinalis

» T Ruminococous gnavs

« T Ruminococews torques

» | Bacteroicletes to Firmicutes rmatia

» | Bactermides thetaintaomicron

Function features

= T LG degradation of f-glucuronide
and aromatic aming acids

« THGC: proclsction af arganic acids

and
= T Phosphotransferase system
= L Clycosaminoglycan degradation
« T Clutamine or glutamate transport

system
= T Phienylalanine, tyrozine and

tryptophan biosynthesis
« L Valine, lewcine and istleucine
degradation
* | Superoxide reductase
Type 2 diabetes
Taxa teatures

+ | Akkermansia muciniphila
& T Bacternides vulgatas

?.

ﬂgﬁaiﬁ% - i i‘ et ) * T Clostridicm clostridinforme
T ..ﬁ}e_ﬂff 4] e H\ﬂ « T Clastridium hathewayt

St B L2 %* W) T e L Clostridiles sp. 5544

d L% ’ * J » T Prevotella capri
Function features
. ; Membrane transpart of sugars
Healthy microbiota Dysbiasis ; L SCFA ;:m:n
I - Metabolism of cofactors
I l andd vitamine
Metabalic liver Cardia-metabalic
disease disease
Taxa features
Taxa features = L Entarabacter aerogenes
« | Coprococeus comes » L Fscherichia colt
= | Fascalibacterium prausniteil « T Faecalibacterium praussiti
* T Kiebsiella pneumaniae = T klebsiella spp.
= T Sireptococcus anginasus « T Ruminococcus gravies
= T Veillanelia otypico » T Streptacoccus spp.
Function features Function features
= TOxicdative damage « | Activitios of SCFAs
« Ty-minobutyricacid bigsynthesis » TTMA lysases
= | Haem hinsynthesiy « T Phasphatransferase system
. $Dﬂﬂ|‘l‘fﬁ!ﬂﬂ|ﬂﬂ + L Vitamin metabolism
= T Ethenol production * T Lips charide biosynthisis
= T Upopolysaccharide and . ﬁﬁﬂﬁ production o5
peptidoglytan biosynthesls » LSCFA metabaolism

= T BCAAS and AN biosynthesis: « L Butyrate production



Cox et al. Genome Medicine (2022) 14:80

https://doi.org/10.1186/513073-022-01092-0 Genome Medicine

: : ; ®
Metabolic control by the microbiome 2

Timothy O. Cox', Patrick Lundgren', Kirti Nath' and Christoph A. Thaiss ©
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Normal/ Gidt Mcrobiome Obese!

Non-obese MetS
T Bacteroidetes 1 Fimicutes
1 Diversity + stability | Diversity + Stabilty

Gut Epithelium

TJ integri -
! tfgmy o & & 9:’!%? 1 LPS, inflammation
TEodomioin S5 2 5
T SFCAproducion o o o & & ot

Metabolic Outcomes

1 Insuiin sensitvity 1 Insulinresistance
T Adapive immunity 1 LDLC, tglycerides
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How do we influence the gut microbiota?

X

Birth per vias naturales
Breastfeeding

Pre/pro/syn/post
biotics
Positive attitude in life

HOLOBIONT

A

=g

S

Artificial milk
formula

Human + Microbiotics Stress
Lack of exercise

Ultra- processed food
-:
Alcohol abuse, Nicotine...

A close relationship with
Nature
Exposure to antigens

Bacteriotherapy?
Phage therapy?
Parasite treatment?

Predatory bacteria?
Restrictive diets?




Microbiome-directed interventions

|

Untargeted

Exercises  Individualized Faecal microbiota
nutrition transplantation
oo
oo (=
oo W
Prebiotics Probiotics Synbiotics Postbiotics

l

General improvement in
microbial composition and functions

}

Targeted

Bio-engineered Drugs targeting selected
commensals microbial metabolism

o

CRISPR-Cas9-based
therapy

Phage therapy

l

Specific modification in
metabolism-related gut microbiota



Possibilities of influencing the gut microbiota

* DIET - varied diet, minimal Ultra processed food, Mediterranean
* PREBIOTICS - substrate for microbiota, fiber, resistant starch

 PROBIOTICS - a live microbial food supplement, food or medicine
that adjusts the microbial balance in favor of the individual health

e SYNBIOTICS — a combination of pre- and probiotics
* POSTBIOTICS — products of bacteria
* ANTIBIOTICS - kill bacteria

* Fecal microbial therapy — comprehensive treatment of intestinal
microbiota



Western diet

Characteristic:

Ultra-processed food — refining, production of food from semi-finished
products, fortification with modified starches, hydrogenated fats, additives —
sweetening (glucose-fructose syrup), preservatives, flavorings, colorings,
artificial sweeteners !!!

Acellular nutrients — nutrients that are refined are not in the cells, cell wall is
missing — fiber, phospholipids. Too concentrated, easy access to enterocytes

Lack of live microorganisms — canned food — lacks live bacteria of fermented
foods (dairy products, dried foods, fermented products, fresh foods)

CAVE preservatives - interference with gut microbiota



Western diet

And what bacteria say about??

Ultra-processed food, Acellular nutrients — Pro-inflammatory microbiota,
fungi !! Decrease in Firmicutes, increase in Bacteroidetes !!

Lack of living microorganisms -Decrease in bacterial diversity, number of live
bacteria, decrease in the function of the intestinal immune system

CAVE preservatives - interference with gut microbiota !!

Emulsifiers - Increase in pro-inflammatory action

CAVE Artificial sweeteners !!




Mediterranean diet

Diet of peoples living near the Mediterranean Sea (lItaly, Greece,
France and Spain)

High consumption of unprocessed cereals, legumes, olive oil,
fruits and vegetables, moderate consumption of fish, dairy
products (cheese, yogurt) and meat products.




Mediterranean diet

Associated with reduced mortality from all causes

Reduced cardiovascular risk and Myocardial Infarction, sudden death,
Type 2 Diabetes Mellitus

Reduced risk of chronic diseases and reduces weight in obese

Reduced risk of malignant diseases

American Heart Association (AHA) and American Diabetes Association
(ADA) — recommend this diet as healthy dietary habits

Belongs to 3 healthy diets according to WHO (vegetarian, Mediterranean
and DASH), the basis of MIND diet



Conclusion

 The gut microbiota, together with the intestinal
barrier integrity, is key in the development of various
diseases

* It plays a key role in the development of metabolic
syndrome

 The Western-style diet (with a high proportion of
ultra-processed food) is pro-inflammatory and may
contribute to the development of civilization diseases

* It leads to damage to the microbiota, dysbiosis with
all its consequences

e The ideal diet is the Mediterranean

* Influencing the gut microbiota alone without regime
measures — changing the diet and changing physical
activity — does not lead to the desired effect in the
long term



Thank you for attention!!




Stool donor bank in the Czech Republic /

Stool donor bank-Restore-Restart, z.u.
2022, Stand at the Thomayer University Hospital in Pragu




Tai lieu lvu hanh noi bo

Cernevit

Hon hop vitamin thietyéu 72 trong 1 dung duong tinh mach.

_| CERNEVIT duoc bao ché dudi dang
bot dong kho pha tiém

CERNEVIT dung cho ngudi lén va
tré em 11 tudi tro Lén

Mos7A79

8a .
e e mel CERNEVIT ¢4 thé bic

= nhiét dé phong (duéi ;

CERNEVIT chtra 12 loai
vitamin thiét yéu:

Folic

‘81 B, | B; | B; | B, | Biotin

an bang gura cac vitamin tanitrong nudéc va tan trong dau,
g ngay trong dink g tinh mach.




Patient nutrition, evolved.

Olimel NSE

Giai phap dinh duong tinh mach 3 trong 1

véi ham lugng DAM CAO
(56.9g acid amin/1000mLl)
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& ea 5 r= T oume
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Cac chat dién giai
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pH
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y

40g
56.9 g
9.0g
1109

1070 kcal
840 kcal
440 kcal
400 kcal
93 kcal/gN
52/48
37%

35 mmol
30 mmol
4 mmol
3.5 mmol
15.0 mmol
54 mmol
45 mmol

6.4
1310 mOsm/L
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Nang lugng tlr cac chat khdng phai protein
Nang lugng tir glucose

Nang lugng chat béo
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Ti L& nang lugng tir glucose so vdi chat béo
Phan tram chat béo so véi téng ning lugng
Cac chat dién giai
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+ Hoadn M\7|sai Gon
Téin Taim Chéim Séc¢ Bénh Vién

VAI TRO CUA VITAMIN D

trong phong ngtra roi loan chuyéen hoa
o ngw®i béo phi

TS.BS. Tran Thi Minh Hanh
Truéng Khoa Dinh duéng - Bénh vién Hoan My Sai Gon




Vitamin D: Ho’'n ca xwong khép

Vai trod c6 dién: Strec khde xwong, hap thu canxi va phospho

Vai tro duoc phat hién gan day: Calcieriol
bPiéu hoa mién dich
Chong viém, chéng oxy hda
DPiéu hoa hoat dong té bao B tuyén tuy
Piéu hoa tang sinh va biét hda té bao
Bao vé than kinh, tim mach

Brain development and function
Reduced inflamatory condition

8l Reduced parathyroid hormone

[ Heart function
Blood pressure
L Blood vessel integrity

" Pancreatic B cell function

— L Induced insulin secretion
e ("3l cium reabsorption

[~ Calcium uptake

BONE HEALTH .. Reduced colon cancer
ol Vitamin D " Decreased cell proliferation and metastasis
'&f & | duning cancer
>
Biomarkers Muscle strength
A Immune function

Anti-microbal
Anti-inflammatory
Reduced <kin cancer
Increased melanin
Reduced vitamin D

Bone growth
Mineral density




Thiéu vitamin D:
Van dé sirc khde toan cau ‘{

Panh gia thiéu Vitamin D theo 25(0OH)D:

Endocrine Society Guideline -\

 Thiéu vit.D: < 20 ng/mL (50 nmol/L).
Prevalence of Vitamin D deficlency
« Chwa du vit.D: 20-30 ng/mL (50-75 nmol/L). s

o0t

’ |
* Pu vit.D: > 30 ng/mL (75 nmol/L). ;::% ‘ ()
* T6i wu: 40-60 ng/mL (100-150 nmol/L).

Toan cau: 47,9% dwéi 20 ng/mL, va 76,6% dwéi 30 ng/mL (Front. Nutr., 17 March 2023)
Ngwei cao tuoi: 59,7% (<20 ng/mL), voi 27,5% (20-30 ng/mL) va 16% (<30 ng/mL)
(Indian JournaJ of Orthopaedics (2024),58:2’23—230)

Thanh thiéu nién: 43,5% (Yéu t6 nguy co: nlr, vung do thi va béo phi).



Review
Calcium and Vitamin D Deficiency in Vieinamese:
Recommendations for an Intervention Strategy

Le Danh Tuyen!, Vu Thi Thu HEN!, Pham Thanh Biva? and Shigeru Yamamoro®*

Ti 18 thiéu vitamin D &
ngudi VN trudng thanh

Vitamin D deficiency Vitamin D
(%) insufficiency (%)
Author Study site Subject

Male Female Male Female

HienVT, 2012 (11)  Hanol & HaDuong 1549y 7 48
Province

'(*1%')Pham LT, 2011 1o chi Minh City 18-87y 20 46
Huong NT, 2012 (12) Northern of Vietnam 18-83y 16 30
Phong NT, 2014 (15) Ho Chi Minh City 40-79y 22.2 21.5
LaillouA, 2013 (13) 19 provinces 1549y 57

Serum 25(OH)D of <20 ng/mL: vitamin D deficiency

,  Serum 25(0H)D of <30 ng/mL: vitamin D insufficiency

J Nutr Sci Vitaminol, 62, 1-5, 2016



Tong ho'p vitamin D Dietary sources
of D2 and D3

UVB rays (280- 320 UVB)

\\\\ i\ \||'|W'w /,/ ;

7-dehydrocholesterol
(Provitamin D3) —
Vit + DBP AL\

| @

S— 25(0H)D, Om—
Pre-D,
Cholecalciferol

) Wﬁ | (Vitamin D
:J"-" ,’. 3 .'l

™ VORE

@iﬁ)o (caIcnfedloI or calcidiol>

D-25-hydroxylase (CYP27B1)

1-alpha- hydroxylase
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target cells  activates VDR
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Anh hwéng cta thi€u vitamin D d6i véi co thé

Thiéu vitamin D anh hudng toan
bd hé co thé (Hé co xwong, tim
mach, ho hap, than kinh, tiéu
hoda, than...).
Hau qua:
Tang nguy co nhiém trung,
Gay viéEm man tinh,
Lam nang thém cac bénh man

tinh

Nutrients 2023, 15, 3623

{t Microbial ™
mfectlons // Harm:

pregnancy
Vltamm D
Deficiency

{t Cancer and*®
autoimmunity

skeletal
disorders

{t Chronic
Diseases

traumatic, |
. acute illnesses W




Review
Vitamin D and Obesity/Adiposity—A Brief Overview of

RECEHt Stu dles Table 2. Relationship between VD and obesity in humans.

Imene Bennour **, Nicole Haroun ', Flavie Sicard

In Humans References
25(0OH)D plasma levels Reduced in obesity, inversely correlated to [94—949]
markers of obesity and adiposity
Free 25(0H)D plasma levels Reduced in obesity [85]
1,25(0H); D plasma levels Reduced in obesity [100,101]
Impact of obesity on VD Obesity reduced the efficacity of VD [106]
supplementation supplementation
Low 25(OH)D predictor for Yes [107-112]
obesity onset (Prospective
chiidisa)

Nhiéu nghién clru quan sat cho thay néng dé 25(0OH)D huyét thanh lién
quan nghich vé&i BMI, khéi m&, vong eo.

Causal effect of low 25(0H)D on No [120]
obesity (Mendelian
randomization)

Causal effect of obesity on low Yes [120]
25(0H)D (Mendelian
randomization)
Weight lost increase 25(0OH)D Yes [121]
plasma levels
Impact of VD supplementation on Lack of clear-cut results (2 meta-analysis [123125]
obesity (RCT) showing no effect, 1 meta-analysis showing

improvement of obesity parameters
following VD supplementation
VD: wvitamin D; 23(0OH)D: 25-hydrixyvitamin [ 1,25(0H)2D: 125-dihydroxyvitamin [); SNF: single
nucleotide polymorphisms.

Nutrients 2022, 14, 2049. https://doi.org/10.3390/nu14102049



JAMA O en JAMA Network Open. 2023;6(1):e2250681. doi:10.1001/jamanetworkopen.2022 50681
Network p ;

Original Investigation | Nutrition, Obesity, and Exercise

Association of Body Weight With Response to Vitamin D Supplementation
and Metabolism

Deirdre I{. Tobias, ScD; Heike Luttmann-Gibson, PhD; Samia Mora, MD, MHS; Jacqueline Danik, MD, DrPH; Vadim Bubes, PhD; Trisha Copeland, MS, RD;
Meryl S. LeBoff, MD; Nancy R. Cook, ScD; I-Min Lee, MD, ScD; Julie E. Buring, ScD; JoAnn E. Manson, MD, DrPH

Thir nghiém Vitamin D va Omega-3 (VITAL), ngau nhién cé déi chirng gia
dwoc I&n nhat nham danh gia tdc dong cta bd sung vitamin D
(cholecalciferol) 2000 IU/ngay d&i vdi ty 18 mac bénh tim mach va ung thu.
PGi twong: 16.515 nguwoi (tudi trung binh 67,7 ndm), 8371 phu nit (50.7%),
khdong bénh tim mach, ung thu (baseline). Hon 2700 doi tuwgng co dit liéu 1ap
lai sau 2 nam

Phan tich chi tiét: Nhiéu chi ddu chuyén hda vitamin D (tbng, dang tuv do,
dang kha dung cdia 25(0OH)D, va protein gan vitamin D.



Figure 2. Multivariable-Adjusted Mean Vitamin D-Related Biomarker Concentrations at Baseline and 2 Years' Follow-up, by Randomized Treatment Assignment
and Baseline Body Mass Index (BMI)
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JAMA Network Open. 2023;6(1):e2250681. doi:101001/jamanetworkopen.2022.50681



Table 3. Multivariable-Adjusted Mean or Geometric Mean Vitamin D-Related Biomarkers at Baseline and 2 Years' Follow-up, by Randomized Treatment Assignment

and BMI*
Multivariable-adjusted mean (SEM)
Hackio ¥itamin D Treatment effect, zf‘gggeinfgr;ﬁ?;wem
Biomarker, BMI category® Baseline Year 2 Baseline Year 2 mean (SE) by BMI
Total 25-0HD, ng/mL
<25.0 31.7(0.4) 31.1(0.5) 31.0(0.4) 44.0(0.5) 13.5(0.6)
25.0-29.9 29.9(0.4) 28.9(0.4) 28.7 (0.4) 41.2(0.4) 12.7 (0.5)
30.0-34.9 29.0 (0.5) 28.7 (0.6) 28.9(0.5) 39.4(0.5) 10.5(0.7) e
>35.0 28.2(0.7) 28.3(0.8) 26.5 (0.6) 37.9(0.7) 10.0 (1.0)
25-0HD3, ng/mL
<25.0 31.2(0.4) 30.6 (0.5) 30.8(0.4) 43.8(0.5) 13.5(0.6)
25.0-29.9 29.4(0.4) 28.1(0.4) 28.0(0.4) 40.9(0.4) 13.4(0.5)
30.0-349 28.4(0.5) 27.9 (0.6) 28.1(0.5) 39.4 (0.6) 11.6(0.7) =0
=35.0 26.4(0.7) 26.8 (0.8) 25.8(0.6) 37.6(0.7) 10.5 (1.0)
Free vitamin D, pg/mL
<25.0 6.13(0.12) 6.14 (0.16) 6.39(0.12) 10.20 (0.16) 3.84(0.19
25.0-299 6.03 (0.10) 6.15(0.14) 5.77(0.10) 8.85(0.14) 2.92(0.17
30.0-349 5.75(0.16) 5.79 (0.20) 5.40(0.19) 7.79(0.24) 2.57(0.32 <R
>35.0 5.08 (0.18) 4.96 (0.23) 5.07 (0.17) 7.04(0.21) 2.22(0.34
Bioavailable vitamin D, geometric mean (95% CI), ng/mL
<25.0 2.3(2.2-2.4) 2.3(2.2-2.4) 2.4(2.3-2.5) 3.8(3.7-4.0) 1.5(0.1)
25.0-299 2.3(2.2-2.3) 2.3(2.2-2.3) 2.2(2.1-2.2) 3.4(3.2-3.5) 1.2(0.1)
30.0-34.9 2.1(2.0-2.3) 2.1(2.0-2.3) 2.0(1.8-2.1) 2.9(2.7-3.1) 1.0(0.1) =00t
>35.0 1.9(1.7-2.0) 1.9(1.7-2.0) 1.8(1.7-2.0) 2.7 (2.5-2.9) 0.9(0.1)

JAMA Network Open. 2023;6(1):e2250681. doi:10.1001/jamanetworkopen.2022 50681
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Original Investigation | Nutrition, Obesity, and Exercise

Association of Body Weight With Response to Vitamin D Supplementation
and Metabolism

Deirdre I{. Tobias, ScD; Heike Luttmann-Gibson, PhD; Samia Mora, MD, MHS; Jacqueline Danik, MD, DrPH; Vadim Bubes, PhD; Trisha Copeland, MS, RD;
Meryl S. LeBoff, MD; Nancy R. Cook, ScD; I-Min Lee, MD, ScD; Julie E. Buring, ScD; JoAnn E. Manson, MD, DrPH

KET LUAN
B6 sung vitamin D giup tang cac chi dau huyét thanh lién quan dén vitamin
D, nhung dap trng thap hon rd rét & ngwei thira can hoac béo phi.

Nhitng két qua nay goi y rang BMI cé thé cé lién quan dén sw thay déi dap

&rng v&i bo sung vitamin D, va cd thé phan nao gidi thich hiéu qua gidm sut
cla bd sung vitamin D déi vdi cac két cuc stirc khoe & ngudi cé BMI cao.

11



Tai sao vitamin D thap & ngw®i béo phi?

Figure 2. Possible causes of vitamin D deficiency.

Medicina 2019, 55, 541; do0i:10.3390/medicina55090541

Vitamin D and Obesity/Adiposity—A Brief Overview of
Recent Studies

Pha lodng thé tich: VD phan bd vao thé tich co
thé I1&n hon (huyét thanh, co, mé, gan) déu tang
& nguwdi béo phi — ndng dd huyét thanh thap
hon du téng lwong VD twong dwong.

Tich trir trong mé me: VD tan trong m&, bi git
lai va kho giai phong vao mau.

Giam hydroxyl héa & gan: Bénh gan nhiém mé&
lam gidm chuyén VD thanh 25(OH)D.

Bién dé6i chuyén héa tai mé mé: Gidm enzym
hydroxylase va 1a-hydroxylase — giam tao dang
hoat déng cua VD.

Loi song: it van dong, it ra nang.

Nutrients 2022, 14, 2049. https://doi.org/10.3390/nu14102049
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Association between metabolic
body composition status and
vitamin D deficiency: A
cross-sectional study

Yi-Chuan Chen', Wen-Cheng Li***, Pin-Hsuan Ke?,

I-Chun Chen*, Wei Yu®, Hsiung-Ying Huang?®,
Xue-Jie Xiong® and Jau-Yuan Chen'®*

This study aimed to investigate the risk of vitamin D deficiency in a
relatively healthy Asian population, with (ij metabolically healthy normal
weight (MHNW) (homeostasis model assessment-insulin resistance [HOMA-

IRl = 2. 5 without metabelic syndrome [MS], bedy mass index [BMI] <
25), (i) metabolically healthy obesity ([MHO] (HOMA-IR < 2.5, without MS,
BMI = 25), i) metabolically unhealthy normal weight ([MUNW) (HOMA-

IR = 2.5, or with M5, BMI = 25), and (iv) metabolically unhealthy obesity
(MUOD) IHOMA-IR = 25, or with M5, BMI| = 25) stratified by age and sex.
This cross-sectional study involved 6655 participants aged = 18 years who
underwent health checkups between 2013 and 2016 at the Chang Gung
Memorial Hospital Cardiometabolic and inflammatory markers including
anthropometric variables, glycemic indices, lipid profiles, high-sensitivity C-
reactive protein {hs-CRP), and serum 25-hydroxy vitamin D levels, were
retrospectively investigated. Compared to the MHNW group, the MHC group
showed a higher odds ratio (OR) [1.35, 95% confidence interval {Cl) 1.05-1.73]
for vitamin D deficiency in men aged = 50 years. By contrast, in men aged =
50 years, the risk of vitamin D deficiency was higher in the MUO group (OR
1.44, 65% Cl 1.05-1.97). Among women aged <= and = 50 years, the MUO
group demonstrated the highest risk for vitamin D deficiency, OR 2.33 vs. 1.54,
respectively. Our study revealed that in women of all ages and men aged =
50 years, MUD is associated with vitamin D deficiency and elsvated levels of
metabolic biomarkers. Among men aged < 50 years, MHO had the highest OR
for vitamin D deficiency

wssmeozso: Nghién clfu cat ngang, 6.655 ngudi 218 tudi kham SK

nham danh gia nguy co thi€u vitamin D (vit.D) & ngudi
chau A khde manh, duoc chia thanh bon kiéu hinh co thé
chuyén hod (phan tang theo gidi va tubi):

1. Binh thudng va chuyén hod khde manh (MHNW),

2. BP & chuyén hoa khée manh (MHO),

3. Binh thuwong va RLCH (MUNW),

4. BP va RLCH (MUO).

Két qua: So vdi nhdm MHNW, nhém MHO cé nguy co
thiéu vit.D cao hon (OR 1,35; KTC 95%: 1,05-1,73) & nam
< 50 tudi. O nam gidi =50 tudi, nguy co cao nhat thudc vé
nhdm MUO (OR 1,44; KTC 95%: 1,05-1,97). O nit dudi &
trén 50 tudi, nhdm MUO déu cd nguy co cao nhat (OR
2,33 va OR 1,54 tvong &ng).

K&t luan: O nit moi dé tudi va nam gidi =50 tudi, nhém
BP & RLCH cé lién quan dén tinh trang thiéu vit.D va
ting cac chi sd chuyén hoda. O nam gidi <50 tudi, nhém
MHO cé nguy co thiéu vit.D cao nhat.



Review

medicina

Vitamin D Deficiency: Consequence or Cause
of Obesity?

Luka Vrani¢, Ivana Mikolasevic and Sandra Milic*

Table 1. Studies that investigated the connection between obesity and vitamin D.

Ref

Study Desizn

Study Size

Major Findings

Bockeral [13]

Prospective randomized

clinwcal trial

383

Weizht loss increases 25(COH D serum
conceniranon

Mazon etal. [14]

Prospective randomired

controlled trial

43w

Weight lose of 15% of body weight and abeve
increasss 250HID significan iy, otherwise
welght loss does not impact on serum

25(CHID

Walsh et al [15]

Cross-sectional
observational study

)

Total and free 25¢0HD and 1,25/0H)2D are
lower at higher BMI does not impact bone
structure and heslth

Macdonald etal. [20]

Pre wpecHive
obeerv ational cobort
study

314

Vitamin D de hciency s nok relaked bo red ooed
sun exposure in obess woman. Yitamin DY
serum coneentrations scasonally changes.

LeBlanc et al [26]

Prospective longitudinal

study

Hind

Vitamin 1 deficiency predisposes for obesity
highet doses of Y17 are nelated to lower
welght gain

Maietal [27]

Cross-sectional and

primpechive cohort study

5,616

Low plasma 25D kevel (less than 50
nmel/L) was related to higher BMI and waist
circumferenos,

Ref

Study Design

Study Size

Major Findings

Evans etal. [5]

Cross-sectional
case-control study

200

Obesity has a positive impact on peak bone

mass acquisition and also obese subjects have

greater cortical thickness and cortical tissue
mineral density.

Litermann et al. [28]

Randomized,
double-blind plocebo
comnbrolled study

VD supplementation has positive impact on
several cardiovascular disease risk markers in
obesa, but does not adversaly affect
weight Joss

Wamberg et al. |24]

Randomizod,
double-blind placebo-
corntrolled study

[
(2]

VI supplementation has no effect on
obesity-related comphication mor on body
welght reduction

Bolland et al. [8]

Cross-sectional study

1984

Vitamin D serum levels show
seasonal variations.

Gallagher etal. [9]

Randomized,
double-blind placeba
controlled study

163

Ubese subjects respond with smaller
25{0H)D rise in serum after VD
supplementation in comparison to normal
weight group.

H,l-.“p mannetal [¥]

Randomized,
doublehlind placebe-
controlled -tLLﬂ'!

16

VD supplementation dioes not improve
insulin esistance, blood prassure,
inflammatien or HbAlc, but might increase
insulin secretion

Mason etal. [31]

Randomized,
double-blind placebo-
controlled <hudy

118

VI supplementation does not neduce
body weight

Drincic et al. [10]

Randomized,
single-blind study

67

25(0H)D response after VD supplementation

is 30% lower in the obese group. VD
supplementation should be adjusted
according for body size.

Wamberg et al. [25]

Fandomized,
deubleblind placche-
comtrolled study

Inflammatory cytokines and inflammatory
markers expression m adipose tissue were
not reduced after WD supplementation,
nevertheless it had significant mfammatory
effects in AT inwitri

Wamberg et al. [12]

Cross-sectional study

Due to different expression of liver enzymes
between obese and normal weight groups,
adipose tissue can metabolize VD locally
which can be altered after weight loss.

Schleitholl =t al, [78]

Kandomized,
double-blind placeho-
comntrolled sty ﬂ}

Improvement of VI status decreased plasma
protnHammabery oy tokines in pabients with
comgestive heart falluns

Pitkas et al. [29]

Randomized,
double-blind placcho-
comtrolled study

314

VD and calciam supplementation did not
affect drcolating levels of oy tokines buk
attemuate increases i glycemia and insulin
mesistance in nendiabetic subjects,

Baymes et al [42]

Prospective
poprul ation-hased
croes-zactional etudy

142

VI hypovitaminosis is assodiated to

hvperghtyoemia.

van Hurst etal [44]

Randomized,
doubke-blind placebo-
controlled study

81

Y1 supplementalion improves insalin
sensitivity, but has noefiect on insulin
secretion,

Divincic et al. [47]

Cross-sectional study

Hody weight and VI plasma evels are
converss by associated due to
volumetric ditution.




Tac dong cua béo phi doi v&i hiéu qua bo sung vitamin D

* Can nang va thanh phan co thé: B6 sung vit.D khéng lam gidm can,
nhung cé thé cdi thién mot s6 yéu td nguy co tim mach.

* Huyét ap va lipid: Tac dong khdng 6n dinh, mdt s6 nghién ctru cho
thay giam triglycerid khi két hop giam can.

 Khang insulin va DTD type 2: K&t qua mau thuan; mot sé cai thién d6
nhay insulin, s6 khac khéng thay hiéu qua; cé thé lién quan dén liéu,
thoi gian va mre thiéu hut ban dau.

« M®& gan: Vit.D thap lién quan gan nhiém m& khéng do rwgu (NAFLD),
nhwng bd sung vit.D chua chirng minh giam m& gan.

@ medicina

Review
Vitamin D Deficiency: Consequence or Cause
of Obesity?

Medicina 2019, 55, 541; doi:10.3390/medicina55090541 15



Thi€u vitamin D = RLCH
* Nong dé vitamin D duwdi mirc t6i wu =

Vitamin D va rdi loan chuyén héa

Vitamin Diigfic iency N mirc nghiém trong ciia HCCH
—_— __# # el * 25(OH)D thdp hon & BN mac HCCH vs.
g :X L ngudi khdng méc
w W S * Vit.D c6 thé diéu hoa cac thanh phan
| iofammaton_ resistance “;‘%332!22" cholesterol  Trighycerides  Hypertension gay xo vira dong mach ctia HCCH
(Al Anouti et al., 2020)
LN N S Viém dong vai tro then chét trong sy phat trién
[ Metabolic Syndromes ] cua HCCH.

Tac dung chéng viém cda vit.D 2 | nguy co
mac bénh nay

S~ = = Phan tich dap &ng liéu cho thay 1 25 nmol/L
{ AN ¢d) (« ’i ’ 25(0OH)D trong mau = {, 13% nguy co HCCH
\;I:pat/ic Ren;I de?ase Dua;;tes Cardlovascular Obes«ty Cancer
(___ disease mellitus Sinads J Editorial: The role of vitamin

D in reducing the risk of
metabolic syndromes

Timd H. A -C 1wl Abdel-Maser Elrouki® ™"

Figure 1 The effect of vitamin D deficiency on the risk of developing Front. Endocrlnol 02 October 2023 16

metabolic syndromes. Created with BioRender.com.
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Thiéu vitamin D c6 thé lién quan dén co’ ché bénh sinh cua
cac bénh lién quan dé khang insulin

+ Diéu hoa chirc nang
té bao B tuyén tuy &
bénh nhan bTb2

Mirc 25(OH)D nao c6 kha nang tao ra tac
dong 18n dé khang insulin, chuyén héa
glucose, va gidm nguy co phat trién cac roi
loan lién quan dén dé khang insulin?

* MO m& dong vai
tro nhw mot kho ,
dw trir vit.D ~

B
Nutrients 2021, 13, 3491 Mechanisms Involved in the Relationship between Vitamin D

and Insulin Resistance: Impact on Clinical Practice

PTD type 2

[ Vitamin D J

Béo phi

| SHB
t Antimulle ¢ Vit.D la chi dau dw
.,.. - Hormone bao tlnh trang
) a—— : o N
‘@ @ s Hyperandr - khang insulin ¢ ca
[ BT/ P . T ~ z
@@= Dswbance’  phy n®® mac PCOS

va nhom ddi chirng
Bubng trirng da nang

Insulin

Resistance

Hoi chirng chuyén hda

« Vit.D thap lién quan v&i béo
bung, tang TG, giam HDL-C,
THA, va rdi loan glucose.

Bang ching nhéan qua va lgi ich
cta bd sung van chwa théng
nhat. Y




Efficacy of vitamin D supplementation on glycaemic control
in type 2 diabetes: An updated systematic review
and meta-analysis of randomized controlled trials

Wei ChenMD | LiliLiuMD | FangHu PhD

Abstract

Aim: To assess the effects of vitamin D interventions on glycaemic control in subjects
with type 2 diabetes (T2D).

Methods: We searched PubMed, EMBASE, Web of Science and the Cochrane
Library for relevant studies. Serum 25(0OH)D, fasting blood glucose (FBG), HbAlc,

Nghién ctru tdbng quan hé thdng va phan tich gdp cdp nhat gobm 39 thiy
nghiém IAm sang ngau nhién (RCT) v&i 2982 bénh nhan DTD type 2
nham danh gid hiéu qua bé sung vitamin D d6i vdi viéc kiém soat
dwong huyét & BN DTD type 2

HUMA-IK and Tasung msulin levels In 1ZL pauents; the erTects Were especaly
prominent when vitamin D was given in a short-term, high dosage to patients with a
vitamin D deficiency, who were overweight, or had an HbAlc of 8% or higher at
baseline. Our study suggests that vitamin D supplements can be recommended as

complementary treatment for T2D patients,

KEYWORDS
: - ’ . . Digbetes Obes Metab 2024:24:5713-57 24
glycaemic control. meta-analysis, type 2 diabetes, vitamin D 13



Author

Jorde et al ™

Eftekhari et al.'”

Shab- Bidar
etal™

Soric et al.®
Breslavsloy

etal ™

Yiu et al*®

Baziar et al.**

Ghavamzadeh
etal*®

Kampmann
et al ?”

Masri et al.*®

Mikooyeh
etal ™

Rvu et al®™

Year
2009

2011

2011

2012

2013

2013

2014

2014

2014

2014

2014

2014

Country

MNorway

Iran

Iran

United
States

Israel

Hong
Kong
China

Iran

Iran

Denmark

Iran

Iran

Korea

Farmoipants
{control:
treated)

16:16

3535

5050

16:19

2324

50:50

4041

2526

B:7

3030

30030

7979

Female/
rnake

14/18

35/35

57/43

22715

25722

50/50

27/54

30/21

78

43/17

LM

19599

Study

duration Vitamin Otype Dose and frequency

Gmo

12 wk

12 wk

12 wk

Bwk

14 wk

12 wik

12 wk

12 wk

24 wik

Cholecaldferol

Cholecalciferal

Yogurt drink

Cholecaldferol

Cholecalciferal

Witamin D3

Witamin D3

Colecalciferol

Colecalciferal

Colecalciferol

Yogurt drink

Colecalciferal

40 000 1L wk

2000 1U/d

1000 1U/d

2000 1U/d

1000 1U/d

5000 |U/d

50 000 1wk

400 IU/d

11 200 1U/d for 2 wh,
then 5600 U/ for
10 wk

50 000 IL/wk

1000 1U/d

2000 IW/d

Author

Tabesh et al.™

Yousefi Rad
et al, ™

Al-Sofiani
Et d_ 30

Sadiya et al™

Shab-Bidar
ot al.**

Zhou et al.*t

Anyanwu et al

Dalan et al.™

Hajimohammadi

et al.

Momeni et a

|-1=‘l

Year

2014

2014

2015

2015

2015

2015

2014

2016

2017

2017

Country

Iran

Iran

United
States

UAE

Iran

China

Migeria

Singapore

Iran

fran

Participants
{control:
treated)

30:29

30:28

10:10

42:45

25:31

29:27

1417

30:31

50:50

2829

Female/
male

30/29

UN

5715

71/18

29/31

UM

12/14

UM

57443

30/27

Study

duration Vitamin D type Dose and frequency

8wk

2 mo

12 wihk

& mo

12 wihk

3mo

12 wik

16 wihk

12 wik

Bwk

Vitamin D3

Vitamin D

Cholecalciferol

Vitamin D3

Yopurt drink

Vitamin D3

Vitamin D3

Cholecalciferal

Vitamin

D 3-fortified
doogh
Witamin D

50000 1wk

4000 |U/d

5000 1U/d

A000 1U/d for 3 mo,
then 3000 ILU/d for
3 mo

1000 [U/d

1000 IU/d

3000 1U/d

4000 or 2000 IU/d

1000 1U/d

50 000 1wk

Dinbetes Obes Metah 2024,26:5713-57 24,
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TABLE 1 (Continued)

Participants

{contral: Female/ Study .
Aurthor Year Country treated)  male  duration Vitamin Dtype Doseandfrequency 1A BLE 1 {Continued)
Angelotti 2018 ltaly 6166 55/72 48wk  Vitamin D3 4000 U/d Participants
et al.?? {cholecalciferal}

{contral: Female/ Study

1 45 LAt I . AP s LI T A A i e T T g o i el s L. B R R L o [ )

Ham lwgng vitamin D

400 1.000 2.000 4.000 5.0001U/d 11.200 IU/d x 2w, 30.00 40.000

Cholecalciferol 1U/d IU/d IU/d IU/d r6i 5.600 IU/d x 0lU/w I1U/w
10w

Vitamin D3 800 1.000 3.000 5.000 6.000 IU/d x 3mo, 50.000 IU/w

IU/d IU/d IU/d IU/d r6i 3.000 IU x 3mo
Vitamin D 4.000 6.000 50.000 60.000
(calcirol) IU/d IU/w IU/w IU/w
Ergocalciferol 50.000

IU/w
Yogurt drink 1.000

IU/d

Salarinia et al™® 2023 Iran 10:40 20/0 Bwk YWitamin D 50000 1L wk

Maozaffari 2021 fran 4040 4931 12wk  Vitamin D 50 000 I whk
Et-ﬂ.!':

Diabetes Obes Metah 2024:26:5713-5726.



(A)
FBG(mmol/L)

Study
D

Jorde 2009
Eftekhari 2011
Shab-Bidar 2011
Breslavsky 2013
Yiu 2013

Baziar 2014
Kampmann 2014
Nikooyeh 2014
Ryu 2014
Yousefi Rad 2014
Al-Sofiani 2015
Sadiya 2015
Shab-Bidar 2015
Anyanwu 2016
Hagmohammadi 2017
Momeni 2017
Salehi 2018
Upreti 2018
Omidian 2019
ElHaj 2020
imanparast 2020
Safarpour 2020
Cojic 2021
Mozaffari 2021
Behshad 2022
Derosa 2022
Hoseini 2022
Mehta 2022

Hu 2023
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Overall (l-squared = 83.7%, p = 0.000)
NOTE: Weights are from random effects analysis '

Glucose mau luc doi

F=Zn
[Sherl)
[ < Y
<] t
7’ I
R |
7] \
T
-t
" |
e
| e
T . 2
\ <
= D)
Eas
—_—
1 ——1
== ==
L it &
—‘hl-. B ;
v !

WHD (35% CI)

-0.60 (-2.20, 1.00)
-1.00 (-2.41, 0.41)
-1.90 (-3.06, -0.74)
0.39 (-1.68, 2.46)
-0.52 (-1.32, 0.28)
-1.40 (-2.46, -0.34)
-0.12 (-155, 1.31)
-1.50 (-2.96, -0.04)
0.00 (-0.41, 0.41)
-0.40 (-1.59, 0.79)
0.00 (-2.62, 2.62)
-0.60 (-1.99, 0.79)
121 (-2.59, 0.17)
-1.33(-3.56, 0.90)
-1.90 (-3.06, -0.74)
0.15 (-1.28, 1.58)
0.00 (-1.04, 1.04)
-0.80 (-1.79, 0.19)
-0.90 (-1.93, 0.13)
-0.01 (-0.03, 0.01)
0.35 (~1.58, 2.28)
1.10 (-0.45, 2.65)
-0.49 (-1.01, 0.03)
-0.10 (-0.91, 0.71)
-0.70 (-1.82, 0.42)
-0.08 (-0.29, 0.13)
-0.40 (-0.49, -0.31)
0.10 (-0.30, 0.50)
232 (-2.94, -1.70)

—060(-223 343)

-0.49 (-0.69, -0.23)

Weight
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9.79
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100.00

I
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FIGURE 4

(B)
HbA1c

Study
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Jorde 2008
Eftekhari 2011
Shab-Bidar 2011
Soric2012
Breslavsky 2013

Yiu 2013
Ghavamzaceh 2014

WMD: weighted mean difference

Kampmann 2014
Nasi 2014
Nixcoyeh 2014
Ryu 2014

Yousefi Rad 2014
Al-Sofiani 2015
Sadiya 2015
Shab-Bidar 2015
Zhou 2015
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Dalan 2016
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Momeni 2017
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Upreti 2018
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Overall (l-squared = 78.2%, p =0.000)

NOTE: Weights are from random effects analysis,
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%
WMD (95% ClI) Weight

0.00 (0.50,050) 2.90
074 (1.71.0.23) 1.28
0.50(-1.13,0.13) 228
0.50 (-1.11,0.11) 238
0.80 (0.24, 1.44) 1.55
0.15(-0.51,0.21) 3.81
1.24(274.0.26) 0.60
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-1.70 (-2.40, -1.00) 2.00
0.12(-0.15,039) 443
0.42(-0.84, -0.20) 4.78
0.20 (-1.81, 1.41) 0.53
0.20 (0.92,0.52) 1.93
0.79(-1.73.0.15) 1.32
0.82(-1.16,-0.48) 3.98
-1.04 (-2.09.0.01) 1.1
0.00 (-0.48,048) 3.18
0.50 (-1.13,0.13) 228
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0.34 (0.81,-0.07) 4.45
0.00 (:0.87,0.87) 1.48
0.43 (0.78.-0.08) 3.85
0.12(0.31,055) 23235
-0.20 (-1.35,0.95) 0.95
0.81(-1.25.-0.37) 3.30
0.21(-0.54,0.12) 4.02
0.41(-0.81,-021) 4.89
0.22(-0.89.0.45) 209
0.30 (0.46.-0.14) 517
0.38(-1.59.0.87) 085
41,80 (-2.57.-0.63) 1.25
0.29 (0.88,0.10) 363

_089(-199 021) 102
.30 (-0.43,-0.18) |100.00

-2.74

Forest plots of meta-analysis on the effects of glycaemic index. A, FBG; B, HbAlc; C, HOMA-IR; and D, Fasting insulin. The size of

each box represents the weight of each study, and the lateral tips of each diamond show the Cl of the pooled results. Cl, confidence interval;
FBG, fasting blood glucose; HOMA-IR, Homeostasis Model Assessment for Insulin Resistance; WMD), weighted mean difference.
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NOTE: Weights are from random effects analysis NOTE: Weights are from random effects analysis
! T T
-138 0 138 -3 k3|
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FBG, fasting blood glucose; HOMA-IR, Homeostasis Model Assessment for Insulin Resistance; WMD), weighted mean difference.
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Efficacy of vitamin D supplementation on glycaemic control
in type 2 diabetes: An updated systematic review
and meta-analysis of randomized controlled trials

Wei ChenMD | LiliLiuMD | FangHuPhD
BO sung vitamin D giap cai thién ro rét kiém soat dwéong huyét:
- Glucose mau luc déi giam: WMD -0.49 mmol/L (95% Cl: —0.69 dén -0.28).
- HbAlc giam: WMD -0.30% (95% Cl: -0.43 dén -0.18).
- Insulin lac déi giam: WMD -1.31 plU/mL.
- HOMA-IR (chi s6 khang insulin) giam: WMD -0.39.
(WMD: weighted mean difference)
Hiéu qua ré rét hon & bénh nhan: dung liéu cao, ngan han (<3 thang), thiéu
vitamin D nén, thira cdn/béo phi, hodc HbAlc ban dau = 8%.

Két luan: B6 sung vitamin D c6 thé dwoc khuyén nghi nhu diéu tri bé tro cho
bénh nhan DTD type 2, nhwng hiéu qua phu thudc vao tinh trang nén, liéu va
thoi gian bo sung.

LU RS LAl Y LEEdLTPEnL 10r FLL) P Lisnits,

KEYWORDS

: - ’ . : Digbetes Obes Metab 2024:24:5713-57 24
glycaemic control. meta-analysis, type 2 diabetes, vitamin D



Sunshine

BO sung vitamin D

nhuv thé nao?

Foods like fish, dairy
and mushrooms

VITAMIN
D

24



Vitamin D for the Prevention

of Disease Guideline
Resources

Vitamin D for the Prevention of Disease: An Endocrine Society Clinical Practice

Guideline
JCEM | August 2024 (online June 2024)

https://www.endocrine.org/clinical-practice-guidelines/vitamin-d-for-prevention-of-disease
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Vitamin D khuyén nghi

Do tudi

Vién Y khoa Qudc gia (National Ins

Lwong khuyén nghi (1U/ngay)
titute of Medicine)

Gi&i han tdi da (1U/ngay)

Tré em (0—18 tudi)

400-600

Muc tiéu 20 ng/mL (50 mmol/L)
cho strc khoe xwong

2500 (1-3 tudi)
3000 (4-8 tudi)
4000 (1318 tudi)

Nguoi trueong thanh_ 4000
Nguoi gia (>70 tudi) 300 4000

Phu nit co thai / cho con bu 600 4000

Hiép hdi Noi tiét (The Endocrine Society)

Tré em (0—18 tudi) 400-1000 2000-4000

Nguoi truong

tdi wu cho strc khde (theo chirng ctr tir cac nghién ciru)

LIV L VUUVUUV

Muc tiéu t6i thiéu 30 ng/mL (75 mmol/L)

1LU.UUVU

Phu ni cé thai / cho con bu

600—1000 (1418 tudi)

1500-2000 (19-50 tudi)

10.000




Liéu b sung vitamin D liéu cao ngat quang
c6 hiéu qua nhw bo sung lién tuc?

Viéc bb sung vitamin D khéng thwdng xuyén (dudi mot lan/thang, tic la bo
sung liéu 1&n ngat quang), ké ca vdi liéu rat cao (300.000 IU/6 thang) khong

tao ra hiéu qua |am sang nhu mong doii.

27
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Co thé can tat ca cac dang vitamin D

o g&

25 hydroxylase

lo hydmxylase

25(0H)D
(Calcifediol)

1.25(0H),D
(Calcitriol)

Peripheral Cells
4

Hormonal vitamin D

D3 and 25(0OH)D taken works with parathyroid
- directly into peripheral . hormone (PTH) to

A potent endothelial target cells and Form measured in regulate physiological

e e stabilizes converted to 1,25(0H),p  Plood as indicator of '\ jeyels of ionized calcium
EATHn LI Macs|itl T Anti-inflammatory for local use vitamin D status in the blood
skin is used by skin cells, ia th dulation of:
Key precursor for via the modulation of:
and the excess enters the Form needed by Used locally as a

blood via its capillary bed  breastfeeding mothers to  Signaling molecule in generating 1,25(0H)2D, Calcium absorption in

AN DAEaE transfer to baby through ~ Most cells and tissues, calitriol the gut and kidneys
| 2 9 Broastmilk including immune, brain, and
Flizsa e ocee dan blood vessels, heart, Bone turnover
DNA Repair ust receive daily or lungs, and many more
1 o semi-daily due to short . ' .
half-life of roughlx 24 Interacts with DNA to Th dl Ia n ba n h u
hours regulate over 1,200 g Y o,
Chart Date 11/15/2023 essential genes 2-3 tu a n Into Practice
©2023 GrassrootsHealth - health.net

Thaoi gian ban huay
vai gio

28




Tai sao bo sung vitamin D ngat quang khong hiéu qua?

* Thoi gian ban huy:
- Vitamin D chi khoang mot ngay
- 25(OH)D ttr 2-3 tuan (tuy thudc vao tinh trang vitamin D cua tirng nguoi)

—> DU b6 sung liéu cao vit.D thi néng dd 25(0OH)D trong huyét thanh cling

khéng thé duy tri @ mirc dd cao qua ba thang.

* Do d6, khéng nén bd sung vitamin D cach nhau qua 10 ngay (tdt nhat la
hang ngay hodc hang tuan, toi da 2 tuan/lan) = Duy tri néng dd vit.D va

25(OH)D trong tuan hoan 6n dinh = chirc nang sinh ly tot hon.

29
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Liéu dung & muc tiéu thwe hanh (tham khao)

» Tuan thd khuyén céo hién hanh: ngudi tredng thanh khde manh <75
tudi thwdrng chi can RDA; tranh liéu cao kéo dai néu khdng cé chi dinh.

» Béo phi can liéu cao hon dé dat ndng dd 25(OH)D mong mudn
(VD: tdng 2-3 lan so v&i ngudi khdng BP, theo di sau 8—12 tuan).

* Muc tiéu hay dung trong thwec hanh: 25(OH)D 2 20-30 ng/mL (50-75
nmol/L), tiy nglr canh va hwéng dan dia phwong.

« u tién D3 hang ngay hodc hang tuan; tranh bolus cwc I&n 13p lai
khong theo doi.



TOM LAI

«  Thiéu vitamin D rat phd bién & nguwdi béo phi va co lién quan téi khang
iInsulin, HCCH.

B sung vitamin D cai thién nhe dén trung binh cac chi s6 dwéng
huyét/khang insulin & mot s nhém nguy co, hiéu qua rd hon khi thiéu
vitamin D nén, thtra can/béo phi, hodc tién dai thao duworng/BT type 2.

«  Nguwdi béo phi can liéu cao hon dé dat nong dé 25(OH)D muc tiéu do
pha loang thé tich va gitr & mé mé&.

+  M0i twong tac gilra tinh trang thiéu hut vitamin D va béo phi rat phic
tap va can dwoc nghién ctru thém dé hiéu day da cac co ché lién quan.



What You Need to Know About

‘an thanh cam on
e W& kinh chiic sirc khoe




Théng tin khoa hoc danh cho can b y té
NUTRICIA

Fortimel

Compact Protein

CAI THIEN TOT TiNH TRANG SUY DINH DUGNG
GIUP BENH NHAN DAT BUGC NANG LUGNG VA BDAM
THEO KHUYEN NGHI CUA ESPEN & ESMO*

Protein

KHUYEN NGHI BOI
ESPEN & ESMO
2-3 CHAI/ NGAY

Hiéu qua vudt trdi so véi ONS
nang luodng chuan 200ml?
®» Nang lugng nap vao cao han 30%
®» BO sung Protein cao hon 24%

» Dung nap tot hon

M Thé tich it hon 40%

» Tuadn thd cao hdn 91%

1. Presented at ESPEN Conress 2022 by Dinemans et al. Poster ESPEN22-AB
2.Hubbard GP et al. Clinical Nutrition. 2012;31(3):293-312

Luu hanh néi b



(‘ Théng tin khoa hoc danh cho cdn bé y té
NUTRICIA

Fortimel

Powder
GIUP CAI THIEN HIEU QUA
TINH TRANG SUY DINH DUGNG

@ TANG CUGNG DE KHANG

Bo sung 29 loai vitamin va khoang chat dap
Ung day du dinh dudng vi lugng clia cad thé.

Powder SETE

:_-.-“' e ‘ Cung cap 300 kcal va 15,2g dam.
by s (B g /
Y 300 152°

w DE HAP THU, HAN CHE TAO BON

Cung cap ngudn dam kép: dam doéng vat va
ighwﬂtein dam thuc vat nén dé hap thu, dé tiéu hoéa,
) nutritionalh,r complete khoéng gay tuc bung, day bung sau khi uéng.
Cung cap 3,5g chat xo 8 mabi 100g bbt, han ché tao
N\ J/

100% nhap khau tu Buc

Nhap khau va phan phdi bdi
Céng ty TNHH Dugc Pham &
Trang Thiét Bi Y Té Hoang Dtc
12 Nguyén Hién, P4, Q3, TPHCM

Luu hanh ndi bo




CAN THIEP DINH DUONG TOI UU
CHO BENH NHAN PHAU THUAT

0,'

GIAM BEO %
Qo
PGS. TS. BS. Lam Viét Trung
Pho gidm déc Bénh vién Cho Ray
Phé chu tich HOi VietSPEN




NOI DUNG

Toéng quan diéu tri béo phi

1
2

3
a4

Can thiép dinh dudng toi wu cho BN PT giam béo

Ca Lam sang

Két luan




TONG QUAN DIEU TRI BEO PHI



Béo phi duwoc xem la mot bénh ly man va van dé sirc khée

( . . , A , , h ( “Béo phi dat trung bdi tinh trang du thura lugng h
(i It v S i v AT manh St o thiet G [0S <O e, Didu nay c6 the de doa sic
m phai hanh déng ngay Iap tirc dé 'ngén 'ngtra v3 khoe cua ban. Hien nay, nhle‘u ‘to cbu’cAbao gom
o fe ol o s TN, Obesity Canada, xem beo phi la mot bénh ly
kiém soat dai dich toan cau nay”! man tinh "
S y, - ; : )
World Obesity Federation - Lién Doan Béo Phi Qudc Té Obesity Canada
e “ ~ A r x N ™ ~ ™
QMA nh§n ra tAhua can va beo,phl Ia,tlnh trang y “M6t bénh ly tién trién, dnh hudng nghiém trong
té man tinh (benh ly khong chinh thuc) va van n R oA s AT A D, N
dé sirc khoe cdng ddng khén cp...va hanh ddng m dAen mol ca rlhan va Foa,n Xa EQ", beo !?Ah' du’gc
huéng d&n nhan tha. thia b",' hi nhu 12 cong nhan rong rai la cuya ngod cua nhieu loai
(Gng d&n nhan thic can thigp béo phi nhu 12 bénh tat. s
L mot dich vu y té thi€t yéu...”2 ) L - - )
American Medical Association European Association for the Study of Obesity
~
“Diéu quan trong vdi nén y té qudc gia la ching ta phai xda bo su ki thi lién quan
dén béo phi. bay khong phai do su lua chon 16i séng cua ngudi tham an ma la
mot bénh ly gay ra bdi su mat can bang sic khde, anh hudng cua di truyén va
cac y€u té xa hoi..”
J

Royal College of Physicians UK

1. Bray et al. Obes Rev 2017;18:715-23; 2. AMA resolutions. June 2012. Available here; 3. Obesity Canada. Available here; 4. EASO: 2015 Milan Declaration: A Call to
Action on Obesity. Available here. Last accessed: June 2019; 5. Royal College of Physicians. Anon. BMJ 2019;364:145; https://www.rcplondon.ac.uk/news/rcp-calls-obesity-
be-recognised-disease


https://easo.org/wp-content/uploads/2018/12/EASO-Milan-Declaration-FINAL.pdf

Béo phi lién guan dén nhiéu bénh ly di kéem

Chuyén héa, co hoc va than kinh —

Ngung thaé khi ngu

Chuyén héa LIrELT) EE 7 B S BTM va y&u t5 nguy co
Lo Au F R S - DOt quy
- * RGi loan lipid mau
Cao hoc . ‘ :

N - Tang huyét ap
Hen £ T O\ - Bénh mach vanh

o : [ « Suy tim sung huyét
Than kinh GNMKDR ; Y i [ » Thuyén tac phoi

Soi méat bau lung man tinh

VO sinh Dai thao dudng type 2

Ung thu* o r s s \
4 Tien dai thao ducng

Chiic ndng thé chét Son tiéu

Huyét khoi

— _— IS
» &

BTM: bénh tim mach; GNMKDR: gan nhiém m& khdng do rugu 2
*Bao gom vu, dai truc trang, n6i mac tur cung, thuc quan, than, bubng trirng, tuy va tién liét tuyén

Phong theo Sharma AM. Obes Rev. 2010;11:808-9; Guh et al. BMC Public Health 2009;9:88; Luppino et al. Arch Gen Psychiatry 2010;67:220-9; Simon et al. Arch Gen
Psychiatry 2006;63:824-30; Church et al. Gastroenterology 2006;130:2023-30; Li et al. Prev Med 2010;51:18-23; Hosler. Prev Chronic Dis 2009;6:A48



Dinh nghia va phan loai béo phi

* Béo phi la tinh trang tich tu m& thira hoac bat BMI (kg/m?)
thuong, cd thé anh huwdng xau dén sirc khoe i
~n LY 4 01
 Chi sd khéi co thé - Body mass index (BMI) la The gio1
thwdc do mire d6 thira can va béo phitrongdan | Nhe can <18.5
s tién lgi nhat hién nay X X X X
Binh thuong >18.5 va <25 >18 va <23
Tién béo phi* >25 va <30 >23 va <25
4 ) ) .
i . Béo phi >30 >25
BMI _Can nang (kg)
T Chidu cao (m?2) Do | >30 va <35 >25
\ " po Il >35 va <40 >30
Po >40
*trudc day la thira can )
BMI, body mass index - chi s6 khéi cd thé

1. WHO. Factsheet . Accessed on June 2019; 2. Misra, A., et al. J Assoc Physicians India 2009; 57:163-70; 3. Kubota, Y., et al., J Epidemiol, 2015. 25(8): 553-8; 4. Ota, T.,
et al., Diabetes Care, 2002. 25(7): 1252-3.


http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi

Quan ly béo phi

CV, cardiovascular; DASH, Dietary Approach to Stop Hypertension
Wadden et al. Circulation 2012;125(9):1157-70

Can thiép thay doi 10i
song

Thudc diéu tri

Phau thuat — thi thuat




Chién lwoc diéu tri Béo phi

Thay d6i 16i s6ng Thudc diéu tri

. o L 5 *+
Tu van An kiéng Orlistat

. _ ”
Hoat ddng thé Liraglutide 3.0 mg

Tu giam sat »
+ 8 chat

Phentermine/topiramate’ “owe  fog

Quan ly cing Quan Iy gidc Saxendaﬂ
thang ngu Naltrexone/bupropion™ lraglutice injection 3mg

Approved in the EU* and UST
Garvey et al. Endocr Pract 2016:1-203; Mechanick JI et al. SOARD 2020;16:175-247; CMAJ 2020 August 4;192:E875-91. doi: 10.1503/cmaj.191707



Phau thuat diéu trj béo phi
(Bariatric surgery)

* Roux en Y gastric bypass : 70%
* Gastric bypass: 25%

e Adjustable gastric banding: 3%
* Duodenal switch: 2%

Figure 2 Current surgical and endoscopic barniatric procedures. The four surgical procedures shown are endorsad by the American Socisty for Metabolic and Bariatric
Surgery. Laparoscopic sleeve gastrectomy makes up 70% of currently performed procedures, followed by laparoscopic gastric bypass (25%), adjustable gastric
banding (3%), and ducdenal switch (2%), Endoscopic procedures include aspiration therapy (Aspirefssist'), space-ccoupying gastric devices (Elipse™, Cbalon®,
Qrbera®, Reshape™, Spatz™ balloons, and Gelesis capsule’), gastric-emptying device (Transpyloric Shuttle®), and suturing/plication procedures (endoscopic sleave
gastroplasty with Apollo Ovarstitch™ and POSE procedure with the Incisionless Operating Platform ™), POSE, primary obesity surgery endoluminal. *FDA-approved
devicas; ""FDA trial under way, ""Devices FDA approved lor tissug approximation. lustrations reprinted with permission from Jones et al., Atlas of Melabolic and
Weight Loss Surgery, Cine-Med, 2010, Copyright of the book and illustrations are retained by Cine-Mad.

SURGICAL PROCEDURE

Roux-en-Y  Gastric Banding
Gastric Bypass

Sleeve Biliopancreatic
Gastrectomy  Diversion with
Duodenal Switch



NON-SURGICAL PROCEDURE

ReShape Balloon  Ellipse Balloon Spatz Balloon ~ Obalon Balloon  Orbera Balloon

POSE Procedure  Gastroplasty Aspire Assist Transpyloric Gelesis 100
Apollo Device Shuttle



Hwéng dan diéu tri

Hwéng dan diéu tri

>
BMI 25-26.9 kg/m? | BMI 27-29.9 kg/m? [l BMI30-34.9 kg/m? | BMI 35-39.9 kg/m? B:g'/:io

Thay doi /\" <
5 o > + + +
16i s6ng 5'%__@,
5 (88
Thube D A\ C6 bénh di kem
>
S 9
~ N /O
Phau thuat AN D

BMl, body mass index.
Volkan et al. Obes Facts 2015;8:402—24.



Chi dinh cla phéu‘ thuat gidm can khi
that bai v&i cac diéu tri khéng phau
thuat & ngudi bénh co

« BMI = 35 kg/m2

* hay BMI= 30 kg/m2 kem bénh ly
dong mac lién quan béo phi

HUONG DAN CHAN POAN VA
PIEU TRI BENH BEO PHI

(Ban hanh kém theo Quyét dinh 562892 /QD-BYT
ngay22 thanglOndam 2022 cia B¢ trucng Bg Y té)




CAN THIEP DINH DUONG TOI U'U
CHO BN PT GIAM BEO



AACE/TOS/ASMBS/OMA/ASA 2019 Guidelines Dh-EEi'[‘!I‘ IVOLUME 28 | NUMBER 4 | APRIL 2020

Clinical Practice Guidelines for the Perioperative
Nutrition, Metabolic, and Nonsurgical Support of Patients
Undergoing Bariatric Procedures - 2019 Update:
Cosponsored by American Association of Clinical
Endocrinologists/American College of Endocrinology,
The Obesity Society, American Society for Metabolic and
Bariatric Surgery, Obesity Medicine Association,

and American Society of Anesthesiologists

Jeffrey I. Mechanick, MD, FACP, FACN, MACE', Caroline Apovian, MD?, Stacy Brethauer, MY,
W. Timothy Garvey, MD, FACE*, Aaron M. Joffe, DO, FCCM°, Julie Kim, MD?, Robert F. Kushner, MDY, 858 Clt atl ons

85 numbered
recommendations

American Association of Clinical Endocrinologists (AACE)
The Obesity Society (TOS)
American Society for Metabolic and Bariatric Surgery (ASMBS)

Obesity Medicine Association (OMA)
and American Society of Anesthesiologists (ASA)

Conclusions: Bariatric procedures remain a safe and effective intervention for higher-risk patients with obesity. Clinical
decision-making should be evidence based within the context of a chronic disease. A team approach to perioperative
care is mandatory, with special attention to nutritional and metabolic issues.



GIAI POAN TRUGC MO (PREOPERATIVE NUTRITION)

DPanh gia bat budc (Theo ASMBS 2022 — ERAS Bariatric)

e BMI, ty |é m& co thé, nguy co sarcopenic obesity.

e Xét nghiém: Ferritin, Iron, B12, Folate, Vitamin D, Calcium, PTH, Zinc, Copper,
Albumin/Prealbumin.

* Panh gia dinh duwdng: SGA hoac GLIM.

e Tam soat dai thao duwong, NAFLD/NASH (NAFLD = Non-Alcoholic Fatty Liver Disease, NASH =
Non-Alcoholic Steatohepatitis)



GIAI POAN TRUGC MO (PREOPERATIVE NUTRITION)

2. Ché& d6 an trwdc phau thuat: 2-8 tuan
¢ LCD hoac VLCD (Low/Very Low Calorie Diet)
* Nang lwong: 800-1200 kcal/ngay
* Protein: 1.0-1.5 g/kg trong lugng ly tudng (IBW)
e Carbohydrate: <100 g/ngay hoac low-glycemic
e Chat béo: han ché m& bao hoa
* Dung protein shake = 1-2 lan/ngay
Muc dich:
e Giam kich thwdc gan 10-20%
* Gidm md& tang > phau thuat dé & an toan hon

* Tang nhay insulin, giam khang viém



GIAI DOAN HAU PHAU (POSTOPERATIVE PHASE)

B Giai doan: 0-2 tuan — CLEAR & FULL LIQUID
* Protein: 60—-80 g/ngay

 Calories: 300—600 kcal/ngay

Dich: 1.5-2 L/ngay

* Dung: whey isolate, sita khong béo, nwdc dién giai khong dwong

* Khéng udng cung luc vdi an (cach 30 phut).



GIAI DOAN HAU PHAU (POSTOPERATIVE PHASE)

B Giai doan: > 8 tuan — Bariatric Solid Diet

Nguyén tac “Protein-first”

* Protein: 80-120 g/ngay

 Carb thap, tranh duong, han ché tinh bot trang.

e Uu tién: thit nac, ca, trirng, rau xanh, carb phic hop.

* Tap luyén tang khoi co (resistance training).



BO SUNG VI CHAT (ASMBS 2022)

1. Multivitamin

2. Vitamin B12: 350-500 mcg/ngay hoac tiém 1000 mcg moi thang.

3. Sat: N{r: 45-60 mg/ngay - Nam: 18-30 mg/ngay

4. Calcium + Vitamin D: Calcium citrate: 1200-1500 mg/ngay, Vitamin D3: 3000
IU/ngay

5. Folate: 400—-800 mcg/ngay

6. Zinc & Copper: Zn: 8-22 mg/ngay, Cu: 1-2 mg/ngay, Ti &€ Zn:Cu = 8:1

7. Thiamine (B1): 12 mg/ngay (du phong)



Nguy co SDD theo loai PT

Phau thuat
Sleeve (SG)
RYGB

OAGB

SADI-S / DS

Nguy co dinh duwong
Thiéu B12, D, protein

Thiéu sat, B12, Ca, D

Thiéu protein, ADEK, tiéu
chay

Thiéu vi chat nang

Khuyén cdo

B12 thuwong xuyén, theo
doi reflux

Sat + Ca liéu cao hon

Protein = 100 g/ngay; ADEK
b sung

Protein 120-150 g/ngay;
vitamin ADEK liéu cao



TABLE 6 Guiding bariatric procedure selection based on risks, benefits, and target weight loss: Procedures endorsed by
ASMBS and possibly covered by insurance

Target weight loss

Procedure (ref) (% TBWL) Favorable aspects Unfavorable aspects
LAGB (845) 20%-25% - No anatomic alteration - High explant rate

- Removable - Erosion

- Adjustable - Slip/prolapse
SG (845) 25%-30% - Easy to perform - Leaks difficult to manage

- No anastomosis - Little data beyond 5 years

- Reproducible - -20%-30% GERD

- Few long-term complications
- Metabolic effects
- Versatile for challenging patient populations

RYGB (845) 30%-35% - Strong metabolic effects - Few proven revisional options for weight regain
- Standardized techniques - Marginal ulcers
- < b% major complication rate - Internal hernias possible
- Effective for GERD - Long-term micronutrient deficiencies
- Can be used as second stage after SG
BPD/DS (845) 35%-45% - Very strong metabolic effects - Malabsorptive
- Durable weight loss - 3%-5% protein-calorie malnutrition
- Effective for patients with very high EMI - GERD
- (Can be used as second stage after SG - Potential for internal hernias

- Duodenal dissection
- Technically challenging
- Higher rate of micronutrient deficiencies than RYGE



CA LAM SANG

e 29YO Male DOB: 1989 Caucasian (UK)

* Ngay kham tai BV Cho Ray: 10/12/2020

* Ly do VV: Mét moi, nhirc dau, tang HA, tang tiét mo hoi,

e Tién can: Béo phi >10 nam, dat Lap band on 2015 in UK
Co vo VN 3 nam, chua cé con

e Chan dodn: Béo phi do Ill - BMI 48 ( H 186cm , W 168kg ) / TP Il, Gan nhiém m&, ting
cholesterol, tang HA, rdi loan giac ngt (ngung tho khi ngu), stress...

e CT scan : truot Lap Band, NOi soi da day: viem da day

* Du kién md: Thdo Lap Band + Laparoscopic Sleeve Gastrectomy



CA LAM SANG

Bénh nhan duoc hdi chan dinh dudng, tw van ché dd an it nang lwong trudc mo

Huwdng dan tap VLTL trudc mo

Sau 2 tuan, BN giam duoc 1 kg,
Chi dinh mo ngay : 29/12/2020
Xuat vién 1/1/2021 ( thoi gian nam vién 3 ngay)



Video: Lapband removal and Sleeve gastrectomy




Hau phau N1 sau mé PTNS thao lap Band + Sleeve gastrectomy



Tiép tuc hudng dan ché do an sau mé, chia cac bira nho,

Monthly avg 1 26 ° 6 kg

Tap van dong, di bo

Sau 1 thang, BN co triéu chirng trao nguwoc da day — Thuc
quan = B xung PPI (Nexium 40mg 1 vién/ngay), Vitamin 3B,
Omega 3

Giam can: 15kg trong 3 tuan dau,
Sau 1 nam : gidm 42 kg (25% CN ban dau)

BN tré lai lam viéc sinh hoat binh thuong, khoé hon (thé luc,
tinh th‘é\n) TRENDS(2021)

35.0-38.1«




Thank you so much for
changing my life!

17:41 21/12/2021

M&t ndm sau md PTNS thdo lap Band + Sleeve gastrectomy



KET LUAN

Béo phi la bénh ly man tinh, phtrc tap, da yéu td can duoc diéu tri

\ Dinh dudng t8i wu chu phau cho bn PT giam béo gitp an toan va
hiéu qua PT va duy tri QOL sau mé

Can sém c6 hudng dan dinh duBng chu phau cho BN
J phau thuat béo phi tai Viéet Nam






22YF BMI 35 - Lap Sleeve gastrectomy — loss 17kg in 3 months




27YM BMI 42,5 - Lap Sleeve gastrectomy — loss 22kg in 3 months



" NUTRY

Poc ky huéng dan sit dung trudc khi dung: Xin git lai t&
huéng dan st dung nay, ban cé thé can phai doc lai. D€ xa
tam tay tré em. Thu6c nay chi dung theo don thu6c. Néu cé
thac mac hay can thém thong tin, xin tham khao y kién bac
si hodc dugc si. Théng bdo cho bac si clla ban nhiing tac
dung khéng mong muén gap phai khi st dung thudc, ké ca
cac tac dung chua dugc ké dén trong toa nay.

Thanh phan hoat chat: Thanh phdn ciia NUTRYELT
tinh theo lugng mudi trong méi 6ng 10 ml va tinh theo lit.

Luong hoat chat & dang khan
Trong 1 6ng Trong 1 lit
NUTRYELT (1g/10 mL) (mg)
Kém gluconat 69700 6970,0
Pong gluconat 21424 214,24
Mangan gluconat 445,69 44,569
Natri fluorid 2099,5 209,95
Kali iodid 170,06 17,006
Natri selenit 153,32 15,332
Natri molybdat 42,93 4,293
Crom clorid 30,45 3,045
Sat gluconat 7988,2 798,82
Ham lugng trong méi éng 10 ml
NUTRYELT NUTRYELT
Tinh theo khéi lugng
(ng/10 ml)
Kém (Zn) 153 10000
Doéng (Cu) 4,7 300
Mangan (Mn) 1,0 55
Flo (F) 50 950
lod (1) 1,0 130
Selen (Se) 09 70
Molybden (Mo) 0,21 20
Crom (Cr) 0,19 10
Sat (Fe) 18 1000

Thanh phan td dugc: acid hydrocloric (d€ diéu chinh pH),
nudc cat pha tiém

Dung dich dam dac dé pha tiém truyén.
Dung dich trong su6t va cé mau hoi vang. Ti trong 1,0. pH
2,6 - 3,2. Néng dé thdm thau 60 - 100 mosm/kg. Nong do
mol 60 - 100 mosm/I. NUTRYELT duagc
dung trong phac dé nudi dudng bang dudng tinh mach
dé cung cap cac nhu cau ca ban hodc nhu cau tang nhe
cla cac nguyén t6 vi lugng trong qua trinh nudi dudng
bang dudng tiém truyén. NUTRYELT chi dugc chi dinh cho
ngudi 1én. Liéu dung: Chi
danh cho ngudi Ién: Liéu hang ngay dugc khuyén dung
trén bénh nhan c6 nhu cau co ban hodc tang nhe la 1 6ng
NUTRYELT (10 ml). Trong nhiing trudng hop nhu cau
nguyén t6 vi lugng tang cao (vi du cac trudng hop bong
rong va trén bénh nhan chan thuong nang cé tang di hoa
manh), liéu dung hang ngay c6 thé la 2 6ng NUTRYELT (20
ml) va can kiém soat nong dé cac nguyén té vi lugng trong
mau. Trén bénh nhan suy than, suy gan hoac tdc mat nhe,
nén diéu chinh liéu dung cho thich hgp (xem muc Canh

Tai liéu thong tin thudc

Dung dich dam dac dé pha tiém truyén

bdo va than trong khi dung thuéc). Bénh nhén tré em:
NUTRYELT chéng chi dinh trén tré em va thanh thiéu nién
(xem muc Chéng chi dinh). Nén dung san pham b6 sung
nguyén t6 vi lugng chuyén biét danh cho tré em trong qua
trinh nuéi duéng bang dudng tiém truyén. Cach dung:
Khéng dugc dung NUTRYELT nguyén dang (dung dich
dam dac). Phai pha loang dé dat dugc ndbng dé mol mong
muén. Gia tri néng dd mol ctia ché pham sau khi pha loang
cho phép hodc dung qua dudng tinh mach ngoai bién,
hodc chi dung qua catéte tinh mach trung tam. Vé tinh
tuong ky va huéng dan sir dung xem muc Tuang ky cua
thu6c va muc Luu y dac biét vé xtt ly thudc trude va sau khi
st dung. Luu y ddc biét vé xur ly thuéc trudc va sau khi sir
dung: Trudc khi dung, can kiém tra rang dung dich déng
nhat va lo thuéc con nguyén ven va khéng cé nhiing hat
ti€u phan. Khéng dugc dung NUTRYELT nguyén dang
(dung dich dam dac). NUTRYELT phai dugc pha lodng hoac
tron déu bang cach lac nhe trong khi pha & diéu kién vo
khudn nghiém ngat, trudc khi tiém truyén. Phai pha loang
NUTRYELT dén ndng d6 tham thau cudi thich hgp. Vi du:
Co thé phalodang 10 dén 20 mI NUTRYELT trong it nhat 250
ml dung dich tiém truyén Natri clorid 0,9%. C6 thé pha
loang 10 dén 20 ml NUTRYELT trong it nhat 250 ml dung
dich tiém truyén Glucose 5%. pH sau khi pha loang 20 ml
NUTRYELT véi 250 ml dung dich Natri clorid 0,9% la 3,3,
hoac la 3,3-3,4 khi pha loang véi Glucose 5%. Trudc khi
dung, phai quan sat kiém tra dung dich tiém truyén da pha
hoan nguyén. Chi s&r dung dung dich trong suét khéng co6
cac hat tiéu phan. Khoéng git lai nhiing chai dich truyén da
dung mot phan va phai tiéu hay tat ca dung cu sau khi
dung. Phai chdc chan vé su tuong thich véi cac dung dich
dugc dung déng thai qua moét dusng truyén chung.

Tré em va thanh thiéu nién. Tac mat rd
rét (nong dé bilirubin huyét thanh > 140 umol/I). Qua man
vGi hoat chat hodc bat ci thanh phan ta dugc nao dugc liét
ké & muc Ta dugc. Nguai c6 bénh Wilson va bénh nhiém
sac t6 sat (hemochromatosis). Tang ndng do trong huyét
thanh ctia bat ky nguyén t6 vi lugng nao la thanh phan ctia
NUTRYELT.

Nén dung dung dich nay sau khi da kiém tra
chinh xac cac chi s6 1am sang va can lam sang ctia bénh
nhan. Phai thudng xuyén kiém soat néng dé mangan
trong mau khi nuéi dudng bang dudng tiém truyén kéo
dai: can giam liéu hodc ngung truyén NUTRYELT néu ndng
dd mangan tang cao dén ndng d6 c6 kha nang gay doc
tinh (d6i chiéu véi gidi han tham chiéu thich hop). Can dac
biét chi y khi duing sdn pham nay cho bénh nhan gidm bai
ti€t mat, vi c6 thé can trd su thai trit mangan, dong va kém
qua mat, dan dén hién tugng tich Idy va qua liéu. Nén than
trong khi dung NUTRYELT trén bénh nhan suy chiic nang
than vi su bai tiét ctia mét nguyén té vi lugng (selen, fluor,
crébm, molybden va kém) c6 thé gidm dang ké. Trén bénh
nhan suy than, suy gan hodc tac mat nhe, nén diéu chinh
liéu dung cho thich hgp. Bénh nhan dugc nudi dudng
dudng tinh mach trung han dén dai han, dé xay ra thiéu
sat, kém va selen. Trong nhing trudng hgp nhu vay, néu
can, phai diéu chinh liéu dung kém véi viéc b6 sung cac
dung dich chi chia ting thanh phan ca biét. Nguy co thira

To hudng ddn st dung thudc
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sat co thé xay ra trén bénh nhan dugc truyén mau lap lai
lién tuc. Cac ché pham sit dung dudng tiém co6 thé gay
phan ng qua man bao gém cac phan Gng phan vé/giéng
phan vé nghiém trong va cé thé gay tirvong. Nguy co tang
lén trén bénh nhan c6 tién s di Ung, bao gém di Ung
thu6c. Thiéu crom dan dén giam dung nap glucose, tinh
trang nay dugc cai thién sau khi bd sung crom. Do vay,
trén bénh nhan dai thao dudng dang dung insulin, c6 thé
xay ra qua liéu tuong d6i cda insulin va ha dudng huyét
sau d6. Vi vay, nén kiém soat néng doé glucose trong mau
va ¢6 thé can phai diéu chinh lai liéu lugng insulin. Nén
than trong khi dung NUTRYELT & nhiing trudng hgp co
triéu chiing cudng giap hoac nhay cam i-6t néu dung
déng thdi véi cac san pham thudc chia i-6t khac (vi du
thudc sat khuan i-6t). San pham nay chita 0,052 mmol natri
(1,2 mg) trong mai liéu, tuc la co ban “khéng co natri”. San
pham nay chiia 0,001 mmol kali (0,039 mg) trong méi liéu,
tuc la co ban “khéng co kali”.

Phu nir ¢é thai: Khong co
di liéu vé sir dung thudc trén phu nir cé thai, chinén dung
thuéc néu lgi ich vugt troi so véi nguy co. Phu nif cho con
bu: Khong cé dir liéu an toan khd dung véi NUTRYELT khi
dugc dung trong thdi gian nudi con bang sita me. Do do,
khong nén dung NUTRYELT trong thai gian nudi con bang
stta me trir khi da can nhac dac biét va néu tuyét doi can
thiét. NOI CHUNG, TRONG QUA TRINH MANG THAI VA CHO
CON BU, NEN THAM KHAO Y KIEN BAC STCUA BAN TRUOC KHI
DUNG BAT CU THUOC GI.

Khoéng ap
dung trong truong hgp st dung théng thudng.

Tuong tac véi cac thudc
khac va cac dang tuong tac khac: Cdc phéi hop khéng
duogc khuyén ding: + Mudi sat (dang uéng): Ngat hoac
s6c do sat dugc phong thich nhanh tir dang phic hgp sét

va su bao hoa transferrin. XIN VUI LONG BAO CHO BAC SI

HOAC DUQC ST BIET NEU BAN VUA HOAC DANG DUNG CAC
THUOC KHAC, KE CA CAC THUOC KHONG KE DON. Tuong ky
cia thudc: Khong dugc dung NUTRYELT lam chat dan cho
cac thuéc khac. Nhu cac dung dich nguyén té vi luong
khac, khéng dugc thém NUTRYELT truc ti€p vao dung dich
phosphat v6 ca (cong luc). Cac nguyén té vi lugng lam
tang toc dé phan hly acid ascorbic trong hén hgp nubi
dudng dudng tinh mach. Khéng dugc tron chung san
pham thudc nay véi cac san pham thudc khac trir nhimng
san pham dugc dé cap & muc Luu y dac biét vé xir ly thuéc
trudc va sau khi st dung.

Nhiing phan (ing bat lgi sau day da dugc bao cao
trong kinh nghiém hau mai d6i véi cac dung dich nguyén
t6 vi lugng. Khong rd tan sudt (khong thé uéce lugng tur dir
liéu hién co).

Hé co quan (SOQ) Thuat ngir trong MedDRA
ROI LOAN TOAN THAN | Pau ché tiém

VA TINH TRANG TAI

CHO TIEM

Cac truong hgp phan tng qua man bao gém phan tng
phan vé gay ti vong da dugc bao cao trén bénh nhan

Tai liéu thong tin thudc

Dung dich dam dac dé pha tiém truyén

dung cac sadn phdm chda sat qua dudng tinh mach. Bao
cao phan ing bat lgi nghi ngé: Bdo cao cac phan ung
bat lgi nghi ngd sau khi thuéc dugc cap phép luu hanh la
rat quan trong. Bao cdo nay gilp gidm sat lién tuc can
bang Igi ich/ nguy co cta thudc. Nhan vién y té c6 thé bao
cdo moi phan Uing bat Igi nghi ngd vé Trung tam quéc gia
vé théng tin thudc va theo doi phan ting ¢ hai clia thudc.
Néu nghi ngd qua liéu, phai
ngung dung NUTRYELT. Tinh trang qua liéu phai duoc
khang dinh bang cac xét nghiém can 1am sang thich hop.
Nhom duogc ly-tri liéu:
Dung dich chat dién giai. Ma ATC: BO5XA31. NUTRYELT la
mot dung dich can bang chiia 9 nguyén t6 vi lugng thiét
yéu can cho viéc duy tri can bang chuyén hoa clia co thé.
Binh thudng, cac nguyén té vi lugng dugc cung cap tu
mot ché d6 an udng can bang, nhung nhu cau tang lén
trong nhiing truong hgp cung cap khong da hoac that
thoat bat thudng, tang di hda (phau thuat, chan thuong
nang, bdng), va trong trudng hgp kém hap thu (bénh ruét
ngan hoac bénh Crohn). Thanh phan ctia NUTRYELT dua
trén nhiing khuyén nghi quéc té hién hanh vé nhu cau
nguyén to vi lugng. Khi nuéi dudng nhan tao, can cung
cap cac nguyen t6 vi lugng, vi néu thiéu bat ky nguyen to
nao trong s6 nay cing c6 thé gay ra nhiing réi loan
chuyén hoéa va lam sang quan trong.

C6 thé tom tat cac dudng chuyén hoa khac
nhau cla nguyén té vi lugng nhu sau: Van chuyén trong
mau béi cac protein: albumin (Mn, Cu, Zn, Se), transferrin
(Fe, Cr), ceruloplasmin (Cu), selenomethionine (Se), hoac
bai cac chat van chuyén khong phai protein (F, |, Mo). Du
trlf v&i su tham gia cla céc protein dac hiéu: ferritin (Fe),
cac hormone tuyén giap (1), selenoprotein (Se), hoac
protein khong ddc hiéu: metallothioneins (Cu, Zn, Mn,
Mo) hoac fluoroapatit (F). Thai trur: cac nguyén t6 vi lugng
mang dién tich duang (Fe, Cu, Mn, Zn) cht yéu dugc thai
trir qua mat. Cac nguyén to vi lugng mang dién tich am (I,
F) va mot s6 khoang chat chia éxy (Mo, Se, Cr) chi yéu
dugc bai tiét trong nudc tiéu. Thai trir qua phoi va da
cling c6 thé xay ra. Hop 10 8ng
nhya polypropylen, 6ng 10 ml.

Diéu kién bao quan: Khong dugc déng lanh. Bado quan
dugi 30°C, trong bao bi géc dé tranh anh sang. Han
dung: 3 nam. Sau khi pha loang, dung dich cé tinh 6n
dinh ly-hda trong 48 giG & 25°C, trdnh anh sang. Trén
quan diém vi sinh hoc, sdn pham phai dugc sit dung ngay
sau khi pha loang. Néu khong dung ngay, thoi gian va
diéu kién bao quan trudc khi st dung thudc trach nhiém
clia ngudi st dung. Tiéu chuan chat lugng: TCCS.
LABORATOIRE AGUETTANT
Lieu-dit Chantecaille, Champagne, 07340 Phap.

/ _

AGUETTANT

Théng tin saén phdm Nutryelt,

Dung dich ddm dcic dé pha tiém truyén

Gidy phép luu hanh sén phdm sé VN-22859-21
Ngay in tai liéu: ngay ... thdng ... nam ...
Tailiéu gébm 2 trang

AGVN-NUTRY-2025-002
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l. Danh gia bénh nhan béo phi dai thao
duwong noi vién
II. Can thiép dinh dwdng ndi vién cho bénh

nhan béo phi dai thdo dwong



l.Danh gia bénh nhan béo phi dai thao dwéng ndi vién: CA LAM SANG

v'Bénh nhan nam, 30 tudi. Nghé nghiép: Céng nhan
v'Dia chi: phuworng Cau Kiéu, TPHCM
v'Nhap vién: 29/10/2025

v'Ly do nhap vién: dau bung (trung tdm cip ciru 115 chuyén)

Bénh st: 3 ngay trwdc nhap vién, dau bung quanh rdn tang dan, bi trung dai tién, buén nén, non ra thirc an

dich vang, sét, mét, kho thé

1.Tién s ban than:

v'Dai thdo dwong tinh c® phat hién khi kham strc khée dinh ki & cong ty 1 thang trwdc, khong kham-diéu tri
v'Béo phi ttr nhoé

v'Théi quen an udng: an 3 bira chinh (com=3 chén/bira, thit =0.5kg/ngay), an vat nhiéu (banh ngot, nwéc ngot 0.5-1
lit/ngay), udng nhiéu loai thwc phadm chirc ndng

v'Khéng tap thé duc

2.Tién st gia dinh: 5 ngudi bac, cau, di bj dai thdo dwdng




I.Danh gia bénh nhan béo phi dai thao dwéng ndi vién: CA LAM SANG

v/ Lam sang: BN tinh, tiép xutc dwoc, Ir dte, mdi khé lwdi do

Sinh hiéu: Mach 140 I/p; M 130/790 mmHg; T: 38; NT: 24 I/p; SpO2: 88% (khi tr&i) 93% (oxy 51/p)

Can nang: 125kg, chiéu cao: 185 cm; BMI: 36.5 kg/m2 , c6 ngan-vong cd 43 cm

Tim déu, phdi &m phé bao tho

Bung chuwéng, 4n dau khap bung, dé khang (+), dat sonde da day ra >500 mL dich vang

v'Can lam sang:

XN mau ; Neu 12k/pL; CRP: 308 mg/dL; Creatinin: 110pumol/L; Na: 129 mmol/L; K: 4.5 mmol/L; Lactat 2.24mmol/L,
Triglycerid: 2; LDL-C: 2.8; HDL-C: 0.57 mmol/L; PH 17.4 mmol/L, HbAlc: 10.7%; ceton: 2.29 mmol/L

KMBM: PH 7.4; PaCO2: 32 mmHg; HCO3: 20.4

MSCT bung IV (+): hinh &nh viém phic mac rudt thira, liét ruét. Gan to 251mm, nhu mé nhiém mé lan téa

MSCT nguc IV (+): xo xep phdi, hinh anh kinh m& mat lwng 2 phédi do théng khi kém

Chan doan: Suy hé hap-Nhiém khuan huyét-Viém phic mac toan thé do viém ruédt thira vé— Pai thao

dwong tip 2 nhiém ceton — Béo phi d6 || — Bénh phdi han ché - Gan nhiém m&




I.Danh gida bénh nhan béo phi dai thao dwé'ng nd

i vién:

Téng quan

Heart Disease

Type 2
Diabetes \

Osteoarthritis

For every 5-point
increase in BMI,

the risk of
heart failure
increased by

32%'

Obesity

®

Reproductive /Cfég\

Mood
Disorders [ ©
\

)
&)

@

A

Disorders \\

)

80-85%
risk of
developing

Type 2 diabetes
is driven by obesity?

| Johns Hopkins Medicine “Weight: A Sifent Heart Risk"

is Linked to
200 Medical Conditions

Some

/\
&'. / Cancers
\/@/ Dyslipidemia
\__/

“/@\ Obstructive
R/

Sleep Apnea

)
\\@ Hypertension
(a Non-Alcoholic

/ Fatty Liver Disease

Cancers associated
with excess weight
contribute to

40%

of all cancers?

Obesity accounts for

65-78%

of cases of
hypertension*

2 Centers for Disease Control & Prevention. Cancers Associated with Overweight and Obesity Make up 40% of Cancers Diagnosed in the
US. CDC Online Newsroom, Accessed 1/21/21

3 Birch, Kelly,"What causes Type 2 diabetes? Know the major risk factors and how to prevent it.” https//wwwiinsider.com/guides/health/
conditions-symptoms/what-causes-type-2-diabetes

4 Shariq, McKenzie. “Obesity-related hypertensions: a review of the pathophysiology, management, and the role of metabolic surgery”

Obesity prevalence in hospitalized patients in the US (2017-2021)
N=2,824,488

By gender

By age group

50%
46.7% wO% 474y S00% S00%
43.4%
40.9% 40.7% 413%  41.9% 40%  43.4% 430%  4.0%  424%  428%
M5% 0%  saw 354w 0% /’///42.3%
0% %
34.9% 30% 4
25.2% 257%  257% 257% 260%
20% —
10%
5%
2017 2018 2010 2020 2021 2017 2018 2010 2020 2091

== Men ~——Women

e 2039 15 === 40-50 yr5 = 60-74 yrs 75+

ISPOR 2023

v/ Tan suét béo phi ndi tri c6 xu huwéng tang, dac biét & nhom

ngwoi tré (20-40 tudi), trung nién (40-59 tubi)

v'Bénh déng méc thwdng gdp nhét la dai thao dweérng tip 2

~42.3% (diabesity)

Moon R., Value in Health 26 (6 Suppl): S202-S203, 2023.




I.Danh gia bénh nhan béo phi dai thao dwéng nodi vién: Téng quan
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v'Diabesity: tdng nguy co rbi loan chuyén hda, bién chirng tim mach — hd hap, nhiém tring, kéo dai théi gian nam vién, t& vong...
v'"Nhém nguy co cao: DTB/tang PH méi phat hién, Suy dinh dwéng, Béo phi nang

Anastasia-Stefania Alexopoulos, BMJ Open Diabetes Research and Care 2016;4:e000200.
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I.Danh gia bénh nhan béo phi dai thao dwéng nodi vién: Téng quan

Ganh nang “kép”: réi loan chuyén héa cap va cac bién chirng/bénh dong méc toan than cua dai thao dwéng, béo phi

Neurologic Neck/pharyngeal adiposity
] + Altered respiratory drive » Difficult bag mask ventilation
lliness leads to stress hyperglycemia . + +/- Difficult intubation
lliness « B usRonaey - + Tracheostomy challenges
+ § respiratory compliance ~
* §FRC ~ Cardiac
<, =1 + Derecrultment f \ + LVH, diastolic/systolic dysfunction
/ % + V/Q mismatch y |+ YRV mass and dysfunction
3 — + t work of breathing [ % |+ tcirculating blood volume
7T Stress hormones T Glucose ||Hemodynamic insult + Yintrinsic PEEP Ve | A\ -t AP with §venous retum
cortisol, epinephrine Production || Electrolyte losses Gastrointestinal . \  Renal
@~ E)AXKda(l\g’._ Slll.‘E§S * Fatty liver disease / ) _\* Supranormal GFR
et yosarial Jjury = . T Chronic kidney disease
F : Hypercoagulabilicy JELY, I ', = Renal congestion from HAP
I | Aliered immunity Endocrine ¢ ./ auy
. : »L Wound heali * Insulin resistance |
s 9 ﬂun e.a ing » Hyperlipidernia ‘ h / Hematologic
E nilammation \ |« Venous thromboembolism
. - \
1' Endothelial function Ml:sc::(lofske'eta; [ « Difficult vascutar access
R + twark of moveme
« Difficult mobilization \ s
Olysis . '
pebs o + tperspiration
Stress hyperglycemia may also exacerbate illness. Pharmacologic \ ‘|
: o ’ - 1 Vs and elimintation t;;; | |
for hydrophobic drugs ) ) |
/ \
Anderson MR, Shashaty MGS. Impact of Obesity in Critical lliness. Chest. 2021 Dec;160(6):2135-2145. R L =

Bogun, Magdalena et al.Clinical Therapeutics, Volume 35, Issue 5, 724 - 733



I.Danh gia bénh nhan béo phi dai thao dwdng nodi vién: Cac khé khan trong cham soc dinh dwéng

Céc hwong dan dinh dwéng hién hanh chuwa
thdng nhat, nhiéu thach thirc khi tinh nhu
cau nang lwong, protein...

Nhiéu bénh phéi hop B .
(OSA. BTD tip 2, tim mach...) ¢— De bi bo sot tam soat,
danh gia va chan doan

suy dinh duwdng

Khé danh gid/khdm dinh dwéng
do quéa nhiéu mé m&

Trang thiét bi hé tro )
khong san cé Ky thi, dinh kién anh hwéng

dén chat lwong cham séc

Sarcopenia dé bj bd sét

Kho khan trong cong tac cham séc diéu dwdng Thay doi dugc dong hoc, dap trng cua thudc,

(tiém truyén, tha thuat, xoay tré, hd tro van dong...) va cac ligu phap dinh dwng

Roland N. Dickerson, Critical Care volume 26, Article number: 283 (2022)



I.Danh gia bénh nhan béo phi dai thao dwéng ndi vién: Cong cu danh gia dinh dwdéng

Overview of the Nutritional Care Process (NCP) in Hospitalized Patients with Obesity-Related Multimorbidity (ORM)

"
1 Assessment

Screening I 15 thate Obesity of Risk of malnutrition? ]—' ;'._.‘r In7 days
1
ANhISROMSLrC MauaLITHnents L .&.
S 1. Biochamical data |‘
top Clinscol examinotion fndings
Assessment ekt seinsitin
Lifustyin
=
Diagnosis GLM critaria
S e———
Is there > Yee - Wy —
malnutrition? I Obesity and Malnutrition I I— Obesity
|
Step 3.
Intervention

Nutritional Cibesity and Nutritional
status Matnutrition status

v'Cac cdng cu sang loc/danh gia dinh dwéng c6 thé st dung cho
BN ORM: MUST, NRS, RFH-NPT, mNUTRIC, GLIM...
v'Tat ca bénh nhan nang nam vién > 48 gi® déu phai duwoc xem

la ¢6 nguy co suy dinh dwéng, bat ké két qua sang loc ban dau

Tania Rivera-Carranza, Obesities 2025, 5, 39
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lI.Can thiép dinh dwéng ndi vién & BN béo phi c6 dai thao dwong

Phau thuat khan:
v'Bung nhiéu dich duc gid mac l1én dén dwdi hoanh. Ruét non, dai trang dan toan bd, héi trang dinh vao vach chau. Ruét thiva
viém hoai t&r sat gbc

v/ XU tri: cat rudt thira, l1ay gid mac, rira bung, dat dan lwu hd chau phai va tai ciing Douglas

Hau phau ngay 1:

v'Mé, bung chuwéng, M: 140I/p; HA: 140/70 mmHg, SpO2: 99%, nhiét d6: 39
v'DH mao mach: 12-17 mmol/L

X tri:

v'Thé may, dich truyén, khang sinh, ha sét, dan co'...

v'Dinh dwdng tinh mach hoan toan:

Glucolyte-2 500 mL 3 chai, Aminoplasma 10% 500 mL 1 chai
(Nang lrong 650 Kcal/ngay; dam: 50g/ngay, dwong: 75g/ngay )

v Kiém soat dwdng huyét: Insulin Actrapid bom truyén tinh mach lién tuc




lI.Can thiép dinh dwéng n

= A

Gi viéen & BN béo phi co dai thao dwong

BN ning ting dwéng huyét cap, DKA/HSS: Khi nao bat dau nuéi an tiéu héa?

Table 2 Oufcomes

Early nutrition Late nutrition Pvalue

Mean time to AG normalization (h) 11.7 (SD = 15.6) 20.0 (SD = 40.7) 0.1642
Mean time to DEA resolution (h) 154 (5D = 18.8) 19.6 (SD =3L6) 0.1410
Mortality at 28 d (1) 2.34% (3) (.78 (1) 0.6300
Maortality at 90 d (1) 2.34% (3) 1.57% (2) 1.0000
Hospital LOS (d) 4,16 (5D = 2.63) 8.35 (5D = 8.85) 0.0001
[CU LOS (d) 1.38 (SD = 1.17) 3.12 (SD = 4.58) 0.0002
Mean number of complication occurrences:

Hypoglycemia 0.97 (SD =1.49) 1.54 (5D =247) 0.1804
Hypokalemia 118 (SD=1.4) 221 (5D =21) 0.0022
Hyperkalemia 0.43 (SD = 0.72) 0.56 (5D = 0.89) 0.3706
Hypophosphatemia 0.73 (SD = 0.9) 1.67 (5D = 2.4) 0.0052
Severe acidosis 004 (SD=0.21) 0.20 (5D = 0.73) 0).1356

v Muc tiéu BH ndi vién:
140-180 mg/dL (7.8-10 mmol/L)

v Chua c6 khuyén céo cu thé thoi diém

thich hop bat dau nudi an

v Luu y khi nuéi an sém

®Theo ddi BH, diéu chinh liéu insulin
®R4i loan tri giac tdng nguy co hit sic

®C6 thé lam nang thém triéu chirng tiéu hoa:

budn nén, nén, dau bung

®Can tri hodn muc tiéu nang lwgng nhap cho

dén khi kiém soat dwoc BH

Nudi an sé&m (<24g dau nhap vién) rGt ngan th&i gian nam ICU, nam vién, giam nguy co rdi loan dién giai

Kirill Lipatov, world J Diabetes 2019 January 15; 10(1): 57-62




lI.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dwong

Téng nang lwong tiéu hao (Total Energy Expenditure — TEE) nén dwoc xac dinh bang do
nang lwong tiéu hao gian tiép (indirect calorimetry — IC), “tiéu chuan vang” cho BN ndi tru

nang, dac biét la béo phi
(ASPEN/SCCM 2016—2022, ESPEN ICU 2019, ESPEN Obesity 2020, SCCM Obesity Report 2021, CCPG 2020, NICE 2021)

Khuyén céo thay thé IC:
«Can nang tham chiéu (reference body weight) ho&c can nang ly twéng (Ideal Body-IBW):
(Chiéu cao, m)2 x 22 (chau A) (x25: da trang)
*Can nang hiéu chinh (adjusted body weight-ABW):
(CN hién tai- CN |y twéng) x 0.33 + CN |y twéng

Chi khoang 1/3 can ning dw thira & ngw®i béo phi la mé cé hoat tinh chuyén héa

Masao KanazawaAsia Pacific J Clin Nutr (2002) 11(Suppl): S732-S737
Tania Rivera- Carranza, Obesities 2025, 5, 39




lI.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dwong

Uéc tinh Nhu cau Dinh dwéng

Chién lvoc dinh duwéng thwdng dwoc ap dung nhat cho BN béo phi trong céng dong:
v'Tham hut nang lwong: ~ 500-750 kcal/ngay

v'Muc tiéu: Giam can ~0,5-1 kg/tuan

No6i vién: di hoa tang, nguy co thiéu hut dinh dwéng
v'Cung cap di nang lwong, da dam

v'Muc tiéu: Han ché sut can, suy giam khoi co’

v'Cung cap <70% nhu cau nang lvong cho bénh nhan béo phi tai khoa ICU
v'Tang mdrc cung cap tir tir trong 48-72 gi® dau, nham tranh tinh trang nudi dwéng qua

murc

Tania Rivera-Carranza, Obesities 2025, 5(2), 39;



ll.Can thiép dinh dwéng néi vién & BN béo phi c6 dai thao dwerng: Uéc tinh nhu cau ning lwong, cac chat dinh dwéng

Clinical . .
Condition Energy Pml:?m CHO Lipids
ORM with metabolic d lation: | I
w| .me. abolic dysregulation 30_35% of TEE
Hypo-energetic diet in 2025 kcal'kg of ABW/day
) (Grade 0, Strong consensus).
(Recommendation).
20% Jof TEE (Grade GPP, <45% of TEE and
i Cardioprotective pattern.
T20 Avoid the prescriplion of a trong consensus). _ Avmd&t.! .{40% of TEE p & fer
- ) ) 1-1.5 o/kg of ABW/day in malnutrition {Grade GPP, Saturated fatty acids:
hypo-energetic diet for patients with Grade 0. St st <% of TEE
acute conditions that do not lead to a (Grade 0, Strong consensus). rong Consensus). i
) ) onounsaturate
metabolic response or surgical procedure, and 20% of TEE
sarcopenic obese elde )
(Gra d:' GPP mnsensur:; Polyunsaturated fatty acids:
i ' ' 10% of TEE.
ESPEN
Acute phase (First 3—7 days of ICU stay){(=70% of TEE
(Grade A, strong consensus).
BMI = 30 kg/m2: 20-25 kcalkg of ABW/day kGrade 0, ESPEN
C .
onsensus) 13 glkg of ABWIday | Dose: <1.5 gikg of ABW/day
ASPEN rade FCONSENsuUs). — (Grade 0, Strong consensus).
Acute phase (First 7-10 days of ICU stay). 12-25 kcal/ Q—ﬂ—l ) .
kg IBWiday (Grade Moderate, weak) ASPEN Type of mixed oil i
QObesity in ICU 9 ¥ ' . Acute phase: 0.8—-1.2 g/kg IBEWf  Glucose oxidation rate: <5 mg/ Respiratory Distress
day (Recommendation). kg/min (Grade GFPF, Strong Syndrome, Acute Lung

BMI 30-35 kg/m2: 11-14 kcallkg ABW/day (Expert
CONSensus).

EMI = 50 kg/m2: 22-25 kcalkg IBW/day (Expert
CONSensus).

Over 60 years old: Penn State University: TEE = (REE
with Mifflin = 0.96) + (Tmax = 167) + (Vmin = 31) -
6212 (Recommendation).

CONSEensus). Injury, and Sepsis:
LCT + MCT and omega-3

(Grade 0, Strong consensus).

BMI 30-39.9 kg/m2: =2.0 g/kg
IBW/day
(Expert consensus).

Tania Rivera-Carranza, Obesities 2025, 5(2), 39;




lI.Can thiép dinh dwéng ndi vién & BN béo phi c6 dai thao dwong:

winiresristaall CONSENSUS STATEMENT: DIABETES-SPECIFIC|
Association (ADEA) — P
¥'Royal Australian College of The Use of Diabetes Specific Nutritional Formulas | FORMULA i
v Dietitians Australia in Type 2 Diabetes . - "4"1 TH_E i

General Practitioners (RACGP)

v'DSF: cong thire dinh dwéng hoan chinh ho tre diéu tri | 123%

Pe<00118" (c)

suy dinh duwéng, rdi loan dwdng huyét, cac yéu té nguy

0.0% S.0% 10.0%% 15.0%

co tim chuyén hoa
v'Dac diém: Gl thap (<55); giau chat xo, MUFA/PUFA,

1.0 120 13.0 14.0 150 160

15.1

protein; da vitamin va khoang chét
v'Chi dinh:

Thay thé bira an chinh hodc phu (iso/hypocaloric)

Insulin prescription at ICU 38.1%

discharge (%0)

29.1%
P=<0.0263" (c)

0.0% 10.0% 20.0% 3000 40.0%  50.0%

2 =~ = X, : ~ xpenditures during the ICU sy 9,200
B0 sung tang nang lwgng cho ngwoi suy dinh dwéng ey P —

Dinh dwéng qua dworng tiéu hoa (EN) 0 2000 4000 6000 8000 10000
N:794 nou-DSF " DSF N:158

Shanshan Shannon Lin et al. Consensus Statement: The Use of Diabetes Specific Nutritional Formulas in Type 2 Diabetes (August 2024). Australia Diabetes Society
Y.-Y. Han et al. Clinical Nutrition Volume 36, Issue 6 December 2017, Pages 1567-1572



[I.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dworng: Ca lam sang

Thei gian
Nhap vién-phau
thuat

HP1

(HS Ngoai)
HP2-3

(HS Ngoai)

HP4
(HS Ngoai)

HP5,6,7
(HS Ngoai)

Dinh dwéng (CN ly twdng:77 kg; CN hiéu chinh: 93kg)

Nhin

DDTM hoan toan (Glucolyte-2 500mLx3, Aminoplasma 10% 500 mL)

(NL: 650 Kcal/ngay; dam: 50g, dwéng 110 g/ngay)

DDTM (Glucolyte-2 500mLx3, Aminoplasma 10% 500 mL)
DD qua sonde da day: Nuwéc trong —Peptamen 100 mL x4
(NL: 1050 kcal/ngay; dam: 65g/ngay; Carb: 160g/ngay)

DDTM: Glucolyte-2 500mLx3, Aminoplasma 10% 500 mL

DD qua sonde da day: Glucerna 220 mL x4/ngdy  DSF thay thé

. . hoan toan (EN)
(NL: 1550 Kcal/ngay; dam: 90g/ngay; Carb: 200g/ngay)

DDTM: Glucolyte-2 500mL 1 chai, Aminoplasma 10% 250 mL 1 chai
DD duw&ng miéng: DD02-Chao 300 mL x 3+ Glucerna 220 mL 3 chai

(NL: 1800 Kcal/ngay; dam: 90g/ngay) DSF bb sung

Insulin

Actrapid bom truyén
tinh mach lién tuc
Actrapid bom truyén
tinh mach lién tuc

Actrapid bom truyén

tinh mach lién tuc

Actrapid bom truyén

tinh mach lién tuc

Basal-Bolus
(Lantus: 20 dv,
Actrapid 10 dv x 3)

Pwong huyét (mmol)

11-17.4

10-15

8-15

11-16
(c6 dung Corticoid)

8-13



Bién chirng hau phau: BDTD va béo phi la yéu to nguy co’

Tw thé phau thuat/nam lau dé gay liét than kinh tru (e, f, g, h, b, ¢)

co ché: trwot, chén ép, kéo cang vai-khuyu tay

mild Trendelenburg position steep Trendelenburg position

Po dién co: bénh than
kinh ngoai bién anh
hwdng van dong-cam

4 giac

Stre co ban tay °
phai 2/5°%

Table 2 Summary of reported risk factors for development of
postoperative ulnar neuropathy.

Category Risk factor
Patient Male sex
5075 yr of age
Chronic hypertension

LPM
ETip e
Pre-existing peripheral neuropathy
[ High body mass index [
History of cancer
Tobacco use
Chronic alcohol excess
Perioperative Longer surgical duration
Arms “tucked’ to torso
Elbow flexion =907
Forearm pronation when patient supine
Hospital length of stay >14 days




ll.Can thiép dinh dwéng ndi vién & BN béo phi co dai thao dwérng: Ca lam sang
- Sléu am co't dau dui N3
-

Tang ly gidi protein gay méat khdi co’ van, co xwong
v 2%- 4%/ngay tai ICU
v'13,2%-16,9% & chi trén, 18,8%—20,7% & chi dwéi trong 1 tuan

Intensive care unit-acquired muscle atrophy and weakness in Pal &
critical iliness: a review of long-term recovery strategies WL

Intensive care unit (ICU)-acquired muscle atrophy and weakness leads to long-term functional impairments.

Prevention and treatment

Muscle atrophy and weakness -~
Muscie loss t_A_ I fl :\:»‘ Rehabilitation
- - On-bed rehabilitation

*  Uppsr imb musche atrophy
I NouroTTscomT Eectnoal Stmulstion

*  Lower imb muscie mrophy

Vibration therapy

PICS / Protection for diaphragm
prevention | ‘

Long-term recavery PICS and follow-up
remntegraton into society
‘ PICS follow-up system

. 1

*  Diaphragm thickness atroply

Cause and pathophysiofogy

Assessment and monitoring

Bioelectrical Impedance analysis

Unnary titin

Early detection and comprehensive interventions are essential to prevent ICU-acquired muscle atrophy and weakness.

Nobuto Nakanishi, Acute and Critical Care 2025 August 40(3):361-372
McKendry J, Thomas ACQ, Phillips SM. Nutr Clin Pract. 2020;35(4):607-616.



[I.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dworng: Ca lam sang

Tiéu chuan chan doan sarcopenia

E ..l 1m 2I Jlm 4'
Xsay am ..I T T T 1
= © Gait speed
E == 3 T s
DEXA scan ', ', i ﬁ)_ﬂ—\a
| ASM/height | © Chair stand
|| <7.0kg/m \ <55kgm || <08ms ||  s<8point
|| <7.0kgm ] <54kgm ||  <10ms || <9point

Sut can, suy giam khéi co @ BN béo phi nam vién
v'Can nang trwdc xuat vién115.8kg: Sut 9kg/13 ngay (7%)
v Strc co bép ban tay trai thap: 25.7 kg; gidm cac hoat déng thé chat

Juhae Kim, Nutrients 2023,15, 2625




lI.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dwong

Sut can, suy giam khoi co' & BN béo phi nam vién

Nguyén nhan:

v'Viém man,stress di héa manh hon

v'Nhu cau nang lwgng cao nhwng dé bj
underfeeding

v'Sarcopenic obesity — mét co nhanh

v'Thwe hanh dinh dwéng chwa tbi wu: gidam khau
phan, nhin &n kéo dai

v'Thubc diéu tri lam tdng méat nwée, gidm khéi co
(corticoid, lgi tiéu...)

v' Dy trlr m& I&n nén sut can khéng dwoc chay,

thwdng bi bé qua

v McMorrow (2020): 69 BN COVID-19 (ICU)

*BMI trung binh: 29.6 kg/m2; 73,6% BMI > 25

« Th&i gian nam ICU: 16,5 ngay (~1-71 ngay)

*69% BN sut 25% can nang; 31% sut 210% can
nang, du da dwoc ho tro dinh dwdng tich cue

v'Vieira Teles (2020)

*Nhom BMI 225 kg/m2 ¢é nguy co’ sut can
trong th&i gian nam vién cao gap doi

(p =0,0339; HR = 2,312; KTC 95% = 1,066-5,018)

McMorrow, A. et al.Clinical Nutrition ESPEN, Volume 40, 63 — 633, 2020
Vieira Teles Nutr Clin Diet Hosp. 2020; 40(3):176-179.



[I.Can thiép dinh dwéng ndi vien & BN béo phi c6 dai thao dworng: Ca lam sang

HP8- HP13

(Khoa Ngoai tiéu héa)

DD dwdong miéng: DD02-Com + Glucerna 220 mL 3 chai | Basal-Bolus
(NL: 2550 Kcal/ngay; dam: 120g/ngay)

) DPH 9-12 mmol/L
DSF bo sun
° (Lantus: 20 dv, Actrapid 10 dv

X 3)

Chuan bj xuat vién
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v'"Ngwng khang sinh (du 12 ngay)
v'Cat chi vét mé (N12)

v'Hwéng dan luyén tap, hen lich tap vat ly tri liéu

v'Huwéng dan theo déi dwdng huyét, huyét ap

Premixed Insulin 2 mdi/ngay

v'Hen lich tai kham

v'Tw van dinh dwéng, giai thich va ké hoach gidm can dai han

v'Hwéng dan tiém Insulin, ngwdi bénh chon phac dé don gian




Tw van dinh dwéng sau xuat vién cho BN béo phi c6 dai thao dwéng: Ca lam sang

Can thiép dinh dwéng sau xuét vién 2 tuan

Dién tién can nang bénh nhan

L |
125k

124 2
= 122+ \,
=
n
= 120+ F
£ L9
‘% '\
o 118+

_ PH: >10 mmol/L
216f " 115kg 115kg
L -
Nhap vién Huat vien Tal kham 2 tudn
Thai diém

Diabetes-specific (glyeemia targeted specialized) nutrition formulas for the management of
prediabetes and diabetes

« Tap vat ly tri liéu (tap khang lwc) tai BV mdi ngay
« Hwéng dan céc bai tap tai nha
« Tw van, theo ddi ché dd an, mé hinh t-DNA
Ché d6 an gidm nang lwong trung binh (1800Kcal/ngay)
_ ] DSF thay thé bira phu
(3 bira chinh + Glucerna 220 mL)—

« Thudc: Insulin, Metformin, Statin, Telmisartan, Vitamin E

Overweight/ Use 2 to 3 didbetes-specific nutrition formulas? as part of a reduced calorie meal
nhese plan, aq a calorie replacement for meal, partial meaal, or snack {ferade €; LOE 3)

Calovie goals:

<250 1b= 1200 to 1500 ealories

=250 1b = 1500 to 1800 calories

Calories from diabetes-specific nutrition formulas

Calories from other healthy dietary source

Mechanick JI. Curr Diab Rep. 2012 Apr:12(2):180-94.
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Tw van dinh dwéng khi xuat vién cho BN béo phi c6 dai thao dwong: vai tro DSF

Change from day O to day 45 Change from day 0 to day 90
DSF(n=112) Control(n=118) p-value DSF(n=111) Control (n=118) p-value
HbAIc (%) —0.44£0.06 —0.26+0.06 0.015 -0.50+0.07 -0.2140.07 0.002
Blood glucose (mmol/L) | 0.16:£0.17 | 0.28+0.17 | 0.593 | —-0.14+0.17 0.32+0.17 0.036
Body weight (kg) —1.3040.14 —0.61+0.14 <0.001 —1.74£0.19 —0.76+0.18 <0.001
Body weight (%) | -1.72£0.19 | ~0.82+0.18 w001 ~22740.25 ~1.0540.24 <0.001
Fat mass (kg) | —1.13£0.18 | —0.7240.18 | 0.070 | —1.77£0.20 —-0.96+0,19 o001
Fat mass (%) | ~0.82+0.23 | —0.63+0.23 | 0.509 | —1.4440.26 —0.7940.26 Y
Fat-free mass (kg) | —0.16+0.19 | —0.02+0.18 | 0.547 000014020 —0.05+0.20  oass
Fat-free mass (%) . 0.8240.23 . 0.63+0.23 . 0.507 | 1.4440.26 ‘ 0.79+0.26  oow
Visceral adipose tissue (L) | —0.16 £0.03 | —0.08+0.03 | 0.039 | -0.23+0.03 —0.07+0.03 | <0.001
Visceral adipose tissue (%) | —4.4641.27 | —1.65+1.22 | 0.080 | —-6.52+1.28 ~0.95+1.22 <0001

DSF két hop v&i diéu tri tiéu chuan (SOC)

v'1.200-1.500 kcal/ngay (BMI 23,0 -<27,5 kg/m?) : low Gl diet + DSF (1 serving/ngay)

v'1.500-1.800 kcal/ngay (BMI 27,5-<35,0 kg/m?) : low Gl diet + DSF (2 serving/ngay )

Cai thién dang ké hon so v&i chi didu tri tiéu chuan (SOC) trong kiém soat DH, thanh phan co thé va cac yéu té nguy

co tim mach - chuyén héa & BN BTD tip 2

Tey et al. Front. Nutr. 11:1400580, 2024.



Tw van dinh dwéng sau xuat vién cho BN béo phi c6 dai thdo dwéng: Hiéu qua mong doi?

NC DIRECT (Diabetes Remission Clinical Trial) & Anh nam 2017

Bira &n thay thé vé&i DSF 1a mét phan cda can thiép thay déi 16i séng tich cuc, gilp giam can, giam/thoai

lui BTD tip 2 trong cdng ddng

DIET ADVICE FOR TYPE 2 DIABETES WEIGHT MANAGEMENT
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KET LUAN

Bénh nhan béo phi dai thao dwdng ndi vién co nguy co cao suy dinh dwéng, suy gidm khoi
co, tdng bién chirng-tlr vong, kéo dai thdi gian nam vién...

Can danh gia dinh dwdng s&m-c6 cong cu chuyén biét, can thiép dinh dwéng phi hop ca
thé hoa, tranh overfeeding/underfeeding.

«Can c6 ké hoach dinh dwé&ng lau dai sau xuat vién véi ché dé &n gidm nang luvong két hop

DSF gitp kiém soat dwdng huyét, can nang va cac bién chirng/bénh déng mac khéc.
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Tai liéu théng tin danh cho cdn bé y té

MuTHIlle=
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TUI DINH DUONG 3 NGAN

NuTRIflex” Lipid Peri

Thudc nay chi ding theo don thube

D& xa tam tay tré em.

Boc ky hwdng din st dung trrdre khi ding
THUBC cHI SU DUNG TRONG BENH VIEN

S6 gidy tiép nhan H6 so dang ky tai liéu théng tin thudc clia
Cuc QLD - Bd y t&: 0598/2018/XNTT/QLD

SDK: 400110346400
Ngay in tai lidu: 13/01/2025

B/BRAUN

SHARING EXPEHTISE

THANH PHAN:

Mhii tirong thanh phdm d€ truygn tinh mach, sau khi pha trn cic

ngan ¢d ham lurgng nhur sau:

Dung djch glucose trong 1000 mi
Glucose monohydrat 04 g
tuong duong glucose 64.0g
Natri dihydrogen photphat dihydrat 0,936
Kém acetat dihydrat 5,30 mg
Nhii trreng béo trong 1000 mi
D&y hat d3u nanh, d tinh ché 00g
Trighycerid chudi trung binh 200g
Dung djch amino acid trong 1000 mi
Isoleucine 187g
Leucine 2,50
Lysine hydro clorid 2,278
tuong durong lysine 181g
Methionine 157 g
Phenylalanine 281g
Threonine 146g
Tryptophan 046 g
Valine 208g
Arginine 2,16
Histidine hydroclorid monahydrat 1,35g
tutorng durong histidine 100g
Alapine 388g
Axit Aspartic 1,20g
Axit Glutamic 2,80g
Glycine 132g
Praline 2,728
Serine 2,40¢
Matri hydroxid 0,640 g
Matri clorid 0,865 ¢
Matri acetat trihydrat 0,435¢
Kali acetat 2354
Magie acetat tetrahydrat 0,515¢g
Calci clorid dihydrat 0,353 g
Chét dién gidi [mmaol] trang 1000 mi
Matri 40
Kali 24
Magie 2.4
Calci 24
Kém 0,024
Clarid g4
Acetat 32
Phesphat [
Ham luwgng amino acid [g) 32
Ham lugng nite [g] 4.6
Ham lurgng carbohydrat [g] 64
Ham lwgng lipid [g] 40
Ming lrgng dudi dang lipid [kl (keal)l 1590 (380)

Méng frgng dudl dang carbohydrat [kI (keall] 1075 (255)

Mang lugng dudi dang aminoacid [k (keal)] 535 (130)
Mang lugng khing tir protein [k (keal)) 2665 (635)
Mang lugng toan phin (kI (keal)] 3200 |765)
Ap sudt tham thiu [mOsm/kg| 950
Ap sudt thdm thiu Iy thuyét [mOsm/l] 240
pH 5,0-6,0

TA DUOC:

trong 1250 m|
88.0g

80,0E
1,170
6,625 mg

trong 1250 ml|
250g
[0g
trong 1250m|
23ag
313g
284g
2268
196g
351g
1.82g
0578
2608
2,708
1.69g
1,25g
485E
1,508
350g
1658
340g
3008
0,800 g
1081g
0,544 g
2943 g
0,644 g
0441 g

trong 1250 m|

50

1990 (475)
1340 (320)
670 (160)
3330 (795)
4000 (955)
950

840
5,0-6,0

Axit citric monohydrate (& digu chinh dd pH), Lecithin tring,

Glyesrol, Natri oleat, Nude pha tiém

CHIBINH

Cung cip ndng lugng, axit béo thidt yéu, amino acid, cac chat
dién gidi va djch trong nudi du@ng ngoai duémg tiéu hda cho
bénh nhan bj di hoa tir nhe dén mirc 86 trung binh khi viéc
cung cdp dinh duding bing duimg migng hodc dudmg rut 13
khiing thé, khéng day di hode khdng dugc phép,

LIEU DUNG

Ligu ding phal phi hgp véi nhu cdu cla tirng bénh nhan,

Neén ding Nutriflex Lipid peri én tuc. Ting tir tir tde 46 truyn
trong 30 phit dau tién cho dén khi dat téc dd mong mudn dé
tranh cac bién chirng co thé xay ra.

* Thanh thidu nién tir 14 tudi v ngedi lém

Ligu téi da hang ngay 13 40 mifkg the trong, tuong omg vai;
1,28 g amino acid /kg thé trong méi ngay

2,56 g glucose [kg thé trang mdi ngay

1,6 g lipid /kg the trong mai ngay.

Téc 46 truyén toi da 13 2,5 mifkg thé trong mBi gidr, tweng (g
Wi

0,08 g amino acid /kg thé trong mdi gier

0,16 g glucose [kg thé trong mai gir

0,1 g lipid /kg thé trong mai gior

Vai bénh nhan ndng 70kg, trong irng wii: Toc dd truyin téi da
13 175 ml mdl gier. Khi d6 lwgng co chit duge truykn 13 5,68
amina acid méi gitr, 11,2g glucose mdi giér va 7g lipid méi giér.

= Bé&nh nhin nhi

Tré so sinh, (ré nhd vis tré mdi biét di chua day hai twai

Chiing chi dinh Nutriflex Lipid peri cho tré ser sinh, tré nho va
tré mdi bigt di < 2 tudi (xem phin “Chéng chi dinh").

Tré em tir 2 dén 13 tudi

Ligu ding dugc khuyén cdo néu trén I3 théng tin hudng dan
dyra trén nhu cau trung binh. Lidu diung phdi phi hgp theo dé
tudi, glal doan phat trién va bénh Iy. Tinh todn lidu ding phai
dira trén tinh trang hydrat héa cda bénh nhin nhi,

£161 veri tré em, co thé can phai khéi dau ligu phap dinh dudng
v lieu Irgng bing mét niva liBu myc tiéu. Sau doé tang lidu
lurgersg tir tir theo khd ndng chuyén hda cia tirng tré cho dén
ligu t&i da.

* Ligu hang ngay cho tré tir 2 - 4 tudi: 45 mi/kg thé trong,
tueng (ng voi: 1,44 g amino acid/kg thé trong mai ngay

2,88 g glucose kg thé trong mbi ngay

1,8 g lipid kg thé trong mbi ngay.

* Ligu hang ngay cho tré tir 5 = 13 tudi: 30 mi/kg thé trong,
turerng g wai: 0,96 g amino acid/kg thé treng mai ngay

1,92 g glucose fkg thé trong mdi ngay

11,2 g lipld /kg thé trong mdl ngay.

« T8c do truyén t8i da 13 2,5 mifkg thé trong mdi gidr, tuong
UNg vai;

0,08 g amino acid/kg thé trong moi gidr

0,16 g glucose [kg thé trong mbi giér

0,1 g lipid /kg thé trong mbi gty

Do nhu ciu riéng cla timg bénh nhin nhi, Nutriflex Lipid peri
¢ thé khong cung cap day dd yéu cdu nidng lugng todn phin
va dich. Trong trugng hop nay, can phdi bd sung thém
carbohydrat va/hodc fipid va/hodc chit dich mdt cich phi
hop.

= B&nh nhan bj suy thin/gan

Phii diéu chinh ligu ding cho tirmg bénh nhan bj suy gan hodc
suy than (xem thém phin *Cinh bao dic biét va than trong khi
sir dyng”).

* Thii gian didu trj

Théri gian- digu tri cho cac trudmg hgp cé chi dinh khiing nén
virgt qua 7 ngay.




Tai ligu thang Hin donk cho cdn ba ¥ &

LIPIDEM"

NHU TUONG TIEM TRUYEN

S8 gidy ti€p nhan H6 so dang ky tai liéu théng tin thudc
cta Cuc QLD -Bd Y Té: 0749/15/ QLD-TT

SDK: VN-20656--17

Ngay in tai liéu: 27/04/2021

B/BRAUN

SHARING EXPERTISE

Tl g thidmg Hin dinh cha edn ¥ 1E

Lipidem’
NHO TUONG TIEM TRUYEN

THONG TIN SAN PHAM

A =

Al

Al

i

i

Wi

CHONG CHI BINH

Lipidem khing duge sif dung trang eic tretng hop sau:

* Mhay cam wii tring, o3, déu tiong hey vai bat ol thanh phdn nae ol thudr.
« Lipid mau cae nghider trgng

Rl logn dang mau ndng

LI mét trang gan

Suy gan néng

Swy than ndng khona thim phin hede lee mdu duge

Gial dozn cip trong nhéi mau oo tim hodc 34t quy

« Bénh tac mach huyet khai cap, tac mach do chat beo

Ching chi dinh chung trong diéu tri qua duang tinh mach:

« Tinh trang tudn hodn khang 6 dinh [tnh trang truy va shock),

« Tinh trang chuyén hda khang 6n dink (W du: sau chin thuang nang,
a1 thin dudng mat bu, nhidm tring rdng, nhigm acid]

« Phii phifi cip

. Wause

o Say theemat bi

= Mt nude nhugc triong

+ Haz kall huyét

THANH PHAN HOAT CHAT
100 mi nhd tuang chida:

Trighyeeside mach trung binh 00g
Déu dau tuong tinh ché #80q
Omega-3-acd tHglycerides 20q

Héng db trighyerides 200 ma/ml (200)

Thanh phan cac acid béo can thiet cho 1000mib:

= Linpleic acud lomega-6) 384 - 4640
a-linplenic acid lomega-3) 40-Bag

= Eleosapentaenoic acld va

= Docosahexaenoic acld [omega-3] 86-1729g

Tdng nang lugng cha 1 it .00 k] = 1,910 keal
Méng di dp lue thim thiu 410 mQsmkg -
Chudn dg (dEn pH 7,41 1t hoa 05 mmall| NaOH hade HC|
pH B5-B5

CHI BINH

Cung cap cac lipid, bao obm cac acid béo thigt y&u nhu
omega-6 vh omega-3, b seng ché B0 nudl dufing qua
dutng finh mach nhu mot phdn cda chE db nudd dulng
rgpai dudng tidu hia cho ngudi 1an khi ma nudi dufing gua
dudng tigu hda la khong the, khbeg dép dag By 80 hoso
chdng.chi dinh,

HUGNG DAN SU DUNG

Chi s dyng néu nhii tuong diing nhit trong bag bl nguyén ven,
¥i€m tra nhi tuong bang mat thatng caéc ddu higu tach pha
trude khi dimg.

Nhii tuang nén duge dua v phigt g phisng trude kb dong.
Méu mang foc duoc.sé dung, phai cha Tipid thim gua,

Wi chai chi dung 1 Lin,

Sar dng nga 13 1 sau khi

Phan khing ding nda phai hay ba

TUONG TAC THUGC

Khéng cd cic nghign ciu vé twong tic thudc,

Heparin thuc &y vibe gid phong nhonh erzyme thiy phn chit
I3 ipoproden lipase vho mau Vigc nay din dén ting chat béo
bj thiy phan lipolysis rong hoyét thanh, H€p theo fam gidm
tam thoi thanh thai trighycerides,

D du nianh ehua met ham (ugng by shidn Vitamin K1, Ty
nhiér i didu d3u nanh trang Lipidesr 13 thip, do 36 khéng
cth khd nang xdy ra bat ky anh kudng cd thé tim thiy trong
gua trink déng mau trén bénh nhan dang dupc @éu trj bing
thudc chiing d8ng miu (dn chdt Coumarial. Tuy ahign tink
trgng ddng maw nén duge kifm sodt & nhing Bénh nhan
dang duge digu trf vai chiéng dong mau
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CAP CUU A9

SU DUNG NHU DICH LIPID O BENH NHAN
ICU BEO PHI CO NHIEM KHUAN HUYET:
CHIA SE CA LAM SANG

TS BS Nguyén Hitru Quan
Trung tam Cap ctru A9
BV Bach mai



NOi dung

1. Calam sang bénh nhan haéi stirc ngoai
2. Nguyén ly do calo gian tiép

3. Vaitrd do IC trong ho tro dinh du®ng bénh nhan ning



Ca lam sang

Ngay gie DIEN BIEN BENH

Chu nhat | Kham: Bénh nhéan nam 65 tudi vao vién Iy
16/11/2025 | do sét.nén dai tién phan long

02:54 Tién st : ) )
- Dai thao duong THA nhiéu nim. diéu tri
thudc udng, tinh trang 6n dinh
- Tién st ha kali mau chua 15 nguyén nhan
-Réi loan lipid méu, kiém soat khéng tot
- M6 thay khép goi phai
Bénh sir: 13/11, bénh nhén sau di lién hoan
xuét hién d_au_bung_an_quanh_mn dai t1ién
phan léng nhicu [ainnén ra thie 4n lin
dich. kém 6t con T max 39 d6. khéng khé
thé, khéng 15 dau ngwe -> vao CCL.
Kham thay bénh nhéan tinh, ty thé khi
phong. mach 91 ck/p. HA 148/90 mmHg.
o bung mém, s6t 38C, CRP 170, SA 6 bung:
Ngay (}hcu tri gan nhiém m&. Chén doan: TD nhiém

thie: 3| hudn tiéu héa. Diu tri Ciprofl oxacin,

Ceftriaxone, men tiéu héa, bir dich. Qua
trinh diéu tri tinh tlang 0t co cat thién, dau
bung, di ngom nén khéng d&. 21h 15/11,
bénh nhén con nén, buén nén nhiéu, kho
thé ting dan, tim tai, SpO2 70% -> Dit
ong NKQ chuyén CC3
Kham :
Bénh nhéan tinh cham, thé may qua NKQ
Dom héng qua NKQ nhiéu
Mach 150 ck/p, HA 160/80 mmHg
V& m6 héi nhigu
Dong tir 2 bén 2mm, PXAS (+)
Phéi théng khi kém. rale &m nhiéu 2 bén
Tim nhip déu, T1 T2 rd
Bung mém, khéng chwéng ]
SA so bo: IVC cing, tim co bop kém., that
phai gidn nhe. giam vén déng vach lién
that, phéi B-line toan bg




DIEN BIEN BENH

Y LENH

Kham: Bénh nhéan thé may qua NKQ
HA: 90/60mmHg
Siéu 4m so bd Tim co bop kém

Mgy giz DIEN BIEN BENH ¥ LENH Noav oiir
Chunhyt | Kl g}m’_;;: EM fijg' gy sk i 190 phis Ny wr dyng 16/112025 g ’} g’
16142028 | Pl ales it 2o Sodinm Chloride Tnjection 483 s10Cia|{  Thirsdu
Co kée oo hd hip - S00mE (Natri chovid) 21711720258
Treeen il maek 300l (Nedn v dnh-
16112025 01:54:00) 06:21
Propofol Lipura 1% (10mgmi) x 1.0 Ong
20m1 (Propofol)
rém TMC (Nedy v ignbe T3 12025 07:32:00)
Medy didu i
thar: 3 . A .
) ] Ngay dicu tri
Tien bank dit ong NEO (chi tiét xem tor tha hie: 8
TR th:
Chian soe cap 1
The may ¥ OV qua éng NKO Ve 5$00ml.
Fl6l'pliat, FiQ2 4076, PEEP Semb IO
Hat dém han hong thilan
Theo doi DHST
BAC SIBIEU TR]
O\
Ngay gio DIEN BIEN BENH Y LENH
Thirsau | Khim: Bénh nhan hét noradrenalin duy tti [Ngay sw dung 21/11/2025
2171172028 T e T R T
10-09 Noradrenaline Base Agnettant x 4.0 Ong
dmg/dml (Noradrenalin bas
dwoi dang noradren
tar
\Pha 04 éngvér Glueose 3% vd 30mi DI BTD
(Negav v fenh: 2171172025 10:10.00)
Ngay disu tri Xet nghiem:
thir; & Binh hrgng Uré[Mau]: Binh legng Calci ion
hod: Bién gidi dd (Na, K, Cl): Dinh luong .
Creatinin (mdu): Pinh lwong Bilirubin toan phén
[Mau]: Binh hrong Bilirubin trpe tigp; Do hoat dé|
ALT (GPT). Po hoat d6 AST (GOTY. Po hoatdé

T

Ngay sw dung 21/11/2025

Dobutamine Panpharma
Omg/20ml (Dobutamin)

1 Ving rwde no, 2 Viay trarde bles 3
Vg mém; 4 Voag oo hesah; 3 Vg
wau i, 6 Vi sms v 7: Vieng vich

A DOMC; Lin: Thes chang EMV e LAD: DM b thilt trose:
Lex: DM mil, RCA: DMV phil; Diag. DV chéo, OM; DM bt
PDA: DM Sdo thie sau

CHUP BUONG THAT TRAL Khdog chap
EF:

BIEN CHUNG THU THUAT: Khdng of
KET LUAN
Hé mach vinh xo vira nhe






BOYTE Sé vao vién: 22885/K02/03/25
Ma ngudi bénh: 0003232489

BENH VIEN BACH MAI S6 phiéu: 1/Lan1

PHIEU SANG LOC DINH DUONG NGU'O1 BENH NOI TRU
(Phiéu diéu dudng)

Ho va tén ngudi bénh:— Nam sinh: 1960 Nam
el — Phong: [ Giuong

Chén doan bénh: Phu phéi cdp - Suy tim EF 30% - Viém phéi - TD Viém co tim - Nhiém khuén tidéu héa/Dai thao dwéng

Can nang: 108 Chiéu cao: 175 cm BMI: 35.27 kg/m2
kg

Phén L. SANG LOC NGUY CO DINH DUONG (SDD) ban dau (Phin danh cho diéu dudng/Dinh dudng vién)

BMI <20.5? W Khong [~ Co
Nguwéi bénh (NB) co bi sut can khdng chu y trong vong 3 thang Co:0 kg ¥ NB khéng
gan day? [~ Khong [" trong 0 g

. biet

thang

NB in udng cb bj sut giam/1 tudn tredc? W Khong [ Co
Bénh ¢6 nang? (nhw bénh ICU) [~ Khéng ¥ Co
Két qua:

» Néu tat ca cac cau hai déu tra loi “Khong” -- Két thic danh gia va danh gia lai sau 7 ngay.
* Néutrd I&i “Ca" cho bat ky céu héi nao — Thuc hién Phan Il va lil.

Ngay sang loc: ngay 17 thang 11 nam 2025
Diéu duéng ky
Ky, ghi rd ho tén)

_



e e et grvare  [sisse e ety
Ché dé an sip hp01 sip hp01 stp stip
Dich tén dw 0

Pai tién Hau mon
Daitign o
S0 lugng
Tinh chit
Dich thudc (ml) 400 200
Dich vao An/Udng (ml) 200 200 200 200 300 250
Khar
TUWFUTEIE LML UL LRUTLYE mdi da day mil: da day
Ché &6 dn eip bpd1 s
Tién hoa Dich i dhr
Da tén Hau mén
Datin oo i
So lugng 1lan
Tinh chat
Dich thudc (ml) 100
. [AnTUdng (ml) 300 300 100 300 150 200
Dhich vao - — -
Khic
T&ug 300 1200 300 400 150 il 1 200
Hirt wén CUFF
throng nitor ditong _da]_day 5 | ifid d;y i da da;}' d'c_dav = ldad . :.ja_d,.}. da_daj.' = dq_da:., -
Chédﬂ- Y la |stka slia ik jslka | alra sika lta
[iéu bod |Dhch thn dur _ 108 |10
P nén Hiw mde
puten L v
56 lugng
Tinh chat long
Dich thuac (ml} 1300 1400
Bich vo A/ Udng (ml) 100 it 1 100 |10 100
Thng |Lo0 o 1300 500 i i o 100




Thach thirc ho tro dinh dudng?

d  Viém phoi

d  Béo phi—Tiéu duong

Jd  Khong dung nap duong tiéu hoa

Nudi duéng bénh nhan nhu thé nao?



Unadjusted odds ratio for 60-day Mortality

MU'C ENERGY VA PROTEIN TOI VU
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Sang loc dinh dudng?

Luwa chon cong cu sang loc

NRS 2002, Bachmai Boston Tool, MUST
* Nang 108 kg, cao 175 cm

 BMI: 35,25

 Luong anvao: an kém trong 2 ngay
HOi chirng nubi an lai

It cé nguy co mac hdi chirng nudi an lai




DANH GIA DINH DUONG ?

Lwa chon cong cu SGA

* DPuwong tiéu hoa khong st dung duoc

e Bénh nhan nam tai givdng
e Béo phi thira nudc

Két ludn SGA C

 Tiéu chay ning, bénh nang nam tai

ICU

Phwong phap danh gia tinh trang dinh dwdng
tong thé bang SGA (Subjective Global
Assessement- SGA) (cé hiéu chinh)

Chi sh [ e aj) | Danhgis |
Fhiin 1: Bénk [ [.\IBI(‘\
L Thay i chn mjng (CN): Ciue wgug hign Gy k. Thay &0 brong 6 hieg G kg
Ti & % thay d0x cin sdng | Giam ohn =84

trong & thang

vic khowg glam bojc g cin ﬂ
.

O Thay &t trong thir yian wan

£ ea

[ Giami paidw

3 Trigu chemg & Guimg téw héa I twhn: O Rbéng D Budooin ONde O Chandn O T chiv
{ Kidug cb |
| Nibw' v
[N

4 Glim khi iy vin d)ag (lién g co. Midag do bink 1 oo vy khin)
| Kb thay dis

[ Hao ché o gidm v

| Haes ¢ phicu bode nsm bt gradng

£ Chuyin i dinh duimg litn quan stress

| N (beah

! Vi (dot 4&
S | Nang (benh nang phgp bol soc)
Philn 2 Kleim fm sang
LMt ¥op o e da | Khing
(co sam diu, co oo o di) | Niwy! vim
I Njog
2 oo | Kbxing
(el g oo clela, cotirdim | Nt vir

77777 og

3, P Biag bung
(Chi. thin hode todn this)

[Nag

“Thng vé diém A/ B/ C
Phiin layi SGA (theo vb didm chifm A’ B/ C nhidu nhiif):
O SGA-A-Tinh wang DD binh thimg 0 SGA-B: SDD nheg/vim hode nght ago <o SDD O SDD niag



NUTRIC SCORE?

NUTRIC Score variables

Age

I
!
[
|/

APACHE I <15

SOFA <6

Number of Co-morbiditias 0-1

Days from hospital to ICU admission 0-<1
>1
|| IL-6 0- <400

HOHOPONHOUDPJHONNO

2400
NUTRIC Score scoring system: i IL.6

High Score ~ Associated with worse clinical outcomes (mortality, ventilation),

» These patients are the most likely to benefit from aggressive
nutrition therapy.

| 0-5 Low Score | » These patients have a low malnutrition risk.

NUTRIC hl system: lfn IL-6 ala‘

» Associated with worse clinical outcomes (mortality, ventilation).

7 These patients are the most likely to benefit from aggressive
nutrition therapy.

Lo-a Low Score » These patients have a low malnutrition risk.

*It s acceptable to not inchude IL-6 data when it is not routinely avoilable; it was shown to contribute very little to
the overall prediction of the NUTRIC scove

5.9 High Score




Methods: We .mdlvzed data from a multicenter international observational hfudw of ICU nutrition
practices that occurred in 355 ICUs in 33 countries from 2007 to 2009. Included patients were
mechanically ventilated adults = 18 years old who remained in the ICU for > 72 h. Using gener-
alized t“.tmmbng equations and Cox proportional hazard modeling with clustering by ICU and
adjusting for potential confounders, we compared extremely obese to normal-weight l]d.tlEIlt‘t in
terms of duration of mechanical ventilation (DMYV), ICU Iength of stay (LOS), hospital LOS, and
60-day mortality.

Results: Of the 8,813 patients included in this analysis, 3,490 were normal weight (BMI
18.5-24.9 kg/m?), 348 had BMI 40 to 49.9 kg/m?, 118 had BMI 50 to 59.9 kg/m?, and 58 had
BMI =60 kg/m?® Unadjusted analyses suggested that extremely obese critically ill patients have
]]'[]PI'O\-E'[I murt.lllh (OR for de: lth 0.77; 95% CI, 0.62-0.94), but this d‘ih[ltldtll]l‘l was not slg-
nificant after ddjustment for confounders. Huwewen an adjusted analysis of survivors found
that e1tremel} obese patients have a l(mger DMV dl‘ld ICU LOS, with the most obese patients
(BMI =60 icgfmﬂ] also lldung Ilmgel hnsplt al LOS.

Normal Weight, Chverweisht, (hese, Extreme Ohesity, Extreme Obesity, Extreme (hisity, Extreme Ohbesity,
BMI 185249 BM135-294 BAT 30-3%.5 BMI=40) BMI 40494 EMI 50-399 EMI=6)
Chitenme n=J34%) (n=2 FM] (n=1772 (n="524) (n=MH8) n=11%) {m=58)
6¢-d Martalites % 254 2EH 231 233 244 24 172
F=z < (ML F= 0l I'=1H =12 =14
No. sirvivers 2475 1953 1,363 402 263 g1 th
Dhuration of mechanical TAE01T0) 7.3(3.1-15.8) 7.913.3:15.6) 5238217 B.013.7-1849) 53(39-299) 9.6 (42437
ventilation,! median d (IR P=27 P=.12 P=03 =5l P=12 =12
[CU LOS ' median d {IOR] LT (38217 110 6.2-198) 11.516.4-221) 1L1{65-24.00 105 (6.7-215 104 (3.59-26.3) 133 (6.3-29.7)
P= 44 P=50 F=49 =0 p=2 P=13
l-!:].-:pil:l| LOS.E median d (IOR) 55187561 242 (1385LT) 135466 2190125470 AL0125-4.8) 29(12557.00 24.1 (12 5-Undefned
P=37 P= G P=03 P= 07 P=7l P=#7

Martino JL, Stapleton RD, Wang M, Day AG, Cahill NE, Dixon AE, Suratt BT, Heyland

DK. Extreme obesity and outcomes in critically ill patients. Chest. 2011
Nov;140(5):1198-1206. doi: 10.1378/chest.10-3023. Epub 2011 Aug 4. PMID:
21816911; PMCID: PMC3205847.



Prealbumin Risk Stratification

PREALBUMIN LEVEL RISK LEVEL

<5.0 mg per dL (<50 mg per L) Poor prognosis

5.0 to 10.9 mg per dL (50 to 109 mg per Significant risk; aggressive nutritional support

L) indicated
11.0t0 15.0 mg per dL (110 to 150 mg Increased risk; monitor status biweekly
perL)

15.0 to 35.0 mg per dL (150 to 350 mg Normal
perL)



Thong s can nang

Bn cao 175 cm nang 108 kg (ABW)

BMI 35,5 IBW (CT devine): 75 kg

Can nang hiéu chinh (AdjBW):
AdjBW = IBW + 0.4 x (Actual — IBW)
= 75 + 0.4 x (108 — 75)

=75+0.4x33

= 88.2 kg



Tinh nhu cau dinh dudng?

St dung can nang: (weight based formula)

Toéng calo

Theo huwdng dan ASPEN bénh nhan trong giai doan nam hoi strc 25 kcal/kg x 108 = 2700 kcal.
Lugng dam: (bn dang loc mau lién tuc) 1,3 gram/kg/ngay x 108 = 140 gram dam

B6 xung da sinh t6

Kiém tra hdi chirng nudi an lai trudce khi nudi &n



DINH DUGNG DIEU TRI

Muc tiéu:

e Cung cap du nang lugng va protein

e Lam giam thiéu stress chuyén hda

e Tang cwong khoi co

e Giam thiéu bién chirng lién quan dinh dudng: nén, trao nguoc, tiéu

chay, viém phai, hdi chirng tang ap luc 6 bung, thi€u mau rudt...



Nhu cdu nang lugng

Cong thirc / Guideline Cach tinh Can nang su dung KEt qua (kcal/ngay) Mhan xet

Cong thic don gian (ICU) 25 kcalfkg AdjBW (88 kg) = 2,200 Mhanh, thuc hanh thudng
dung trang ICU

Harris—Benedict BEE = stress 1.3 Actual BW {108 kg) m 2,500-2.600 DE cao han thuc t€ nén digu
chinh

ASPEN 25-30 kcal/kg AdiBW (58 kq) 2.200-2.640 Khuyén cao Hoa Ky

ESPEM 20-25 kcal/kg Ad]BW (88 kq) 1.760-2.200 Uu tién giai doan cap tinh

Icu



Nudi duwdng hypocaloric - ASPEN

Tinh lai theo khuyén cdo ASPEN: 11-14 kcal/kg = cin nang thuc (BMI 30-40)
Bénh nhan: nam, can nang thuc = 108 kg.
Tinh toan (tifng budc):

» 171 kcalfkg = 108 kg = 11 = 108 = {10=108} + (1=108) = 1080 + 108 = 1188 kcal/ngay.
o 14 kcal/kg = 108 kg = 14 = 108 = {10=108) + (4=108) = 1080 + 432 = 1512 kcal/ngay.

Két qua:

* Mang ldgng muc tiéu theo ASPEN (BMI 30-40): 1,188 — 1.512 kcal/ngay.



Tinh nhu cau protein

Cong thic / Guideline

Cong thic don gian (ICU)
ASPEM

ESPEN

Cach tinh

1.2-2.0 g/kg

2.00/kg

1.3 g/kg

Can nang sur dung

AdjBW (58 kg)
IBW (75 ka)

AD]BW (55 kg)

K&t qua (o/noay)

105-176

150

e 114

Nhan xét
Khoang réng, tiy bénh ndng
Dang IBW khi BMI 30-40

Than trong han ASPEN



HO tro dinh dudng

Can nang hiéu chinh 88 kg
Nhu cau nang lwvong: 25x88 = 2200 kcal
Nhu cdu dam: 1,3 x 88 = 114 gram

Nuoi an tiéu hoa + tinh mach



Tiéu hoda: Vital 1.5 x 200 ml nho giot da day 20
ml/h

Tong sb Vital 20 x 24 = 480 ml

400x 1,5 = 600 kcal c6 13,5 gram protein x 2 =

27 gram protein
Uu tién sira dé hap thu:
* DPam whey hodc dam thay phan

e Nhiéu MCT c6 thé hap thu truc tiép qua rudt
vao mau, khdng qua gan tao ngudn nang

lwong ngay tai cho

* Nudi an nho giot lién tuc tang cwong hap thu




Dinh dudng tinh mach: Olinmel N9E qua

dwong tinh mach

1070 Kcal + 57 gram protein

Tinh lwgng kcal toéng

Téng 57 + 28 gram = 85 gram

B6 xung thém Protimedic 2 géi x 20 gram
=40 gram va thém 40 x 4 =160 Kcal
Téng sb gam protein = 125 gram

Téng nang lwong: 660 + 1070 + 160 =
1890 kcal/88 = 21,5 kcal/kg




Dinh dudng tinh mach: Olinmel N9E qua

duong tinh mach
1070 Kcal + 57 gram protein

Dinh dudng tinh mach duong trung tam

qua PICC




Két qua xét nghiém?

s Cisbinh |, .| WAU22S 414205 15142005 | 1S/AY2005 | 16/14225 | 16/12025 | 16/12025 | 17112025 | 17/11/2025
S0 thuding vt 435400 16:0500 | 07:5%00 14:00:00  |01:13:00 02:46:00 {7:53:00 | 08:24:00 2R00:00 |
Kal (+) 3.4-4,5 mmal 2.0 21 22 24 3.1 3.0 1.3 3.0 4.4
e i< Chisfbih | o | 1S/1U225 | G/4005 | U/L2005 | YN | 91005 | 19/142025 | GYN25 /025 | /AN | 214008
S s thuing oV 40000 024600 (08:2400  |08:2700  08:27:00 12:35:00 17:2500  |0%:00:00  |0%5L00 | 08:45:00
Binh lrgng Mg 0.66-1.07 0.70 0.64 0.72 0.79 0.67 0.64 1,02 0.97 0.94 0.84
o his§ ™| chi s binh oyitp | /Y2025 212005 2312025 | 24142025 | 25/14/2025 | 27/14/2025 | B[L2025 | 0/1Y025 | 04/12/2025
=es0 thuding VLI og:24:00 08:45:00 11:22:00 08:49:00 07:42:00 00:43:00 09:56:00 05:00:00 08:50:00
Binh lurgng Phaspho 0.81- 1,45 1,07 1,07 0.95 1.55 2.03 0.91 0.78 0.33 1,13
- AP M3 chi . .. Chi sd binh . 17/11f2025 26112025
e G| ren chiss ;“;gﬁgb'““ Ban vi tinh ;;’*’;;%325 ngf };{5315 | |Tenchiss ﬂ‘n.lr;ﬁg " Bian vi tinh 08{24{00 09{13{00
¥N298  Binh lurong Trighycerid <17 mmal/L 1.32 1.47 ¢ ¥N231  Binh lrong Cholesterol todn ... < 5.2 mmol /L 2.70 2.21



LU'A CHON LIPIDS:

[ Giam thiéu bién chirng chuyén héa

J Giam yéu to viém
3 Piéu bién mién dich cho bénh nhan cé tinh trang viém nang

(sepsis)



PAP UNG VIEM/ KHANG VIEM CUA CAC ACID BEO

Omega-3 Fatty Acids Omega-6 Fatty Acids Omega-9 Fatty Acids

Alpha-Linolenic Acid (ALA) Linoleic Acid (LA) Oleic Acid (OA)

18:3 n3 18:2 n6 18:1 n9
delta-6 desaturase :l: delta-6 d I :l
Octadecatetraenoic Acid Gamma-Linolenic Acid (GLA) Octadecadienoic Acid
18:4 n3 18:3 n6 18:2 n9
14_ elongase :1_ elongase

Eicosatetraenoic Acid (ETA) Dihomo-Gamma Linolenic Eicosadienoic Acid

20:4 n3 Acid (DGLA) 20:3 n6 20:2 n9

delta-5 desatur :l- delta-5 desaturase

Eicosapentaenoic Acid (EPA) Arachidonic Acid (AA) Eicosatrienoic Acid
20:5n3 20:4 n6 20:3 n9

elongase _4
Docosapentaenoic Acid (DPA) Docosatetraenoic Acid
22:5n3 22:4 n6
lq_ elongase _pl
24:5n3 24:4 n6
l<_delta-6 desaturase—>l
24:6 n3 24:5 n6

Beta-oxidation _bl

Docosapentaenoic Acid
22:5n6

Docosahexaenoic Acid (DHA)
22:6 n3

In: Vanek VW, et al. Nutr Clin Pract 2012;27:150-92.
Adapted from Le HD, et al. Prostaglandins Leukot Essent Fatty Acids2009;81:165-70.



SU’ KHAC BIET TRONG THANH PHAN GIJ’A CAC LOAI NHU DICH BEO

Intralipid® Lipofundin™ ClinOleic™ Lipoplus™ . SMOFlipid™
MCT/LCT (also known as Lipidem™)
0Oil source 100% 50% MCT + 50% 80% olive + 20% 50% MCT + 40% 30% MCT + 30%
soybean soybean soybean soybean + 10% fish’ soybean -+ 25%
olive + 15% fish"
SFA 15 58 14 49 37
MUFA" 24 11 64 14 33
PUEA 61 31 22 37 30
n-3 PUFA 8 B 3 10 7
ALA 8 4 3 4 2
EPA — = — 3.5 3
DHA — o . 2.5 2
n-6 PUFA" 53 27 19 27 23
Tui 3 ngan Kabiben Nutriflex lipid - SMOF Kabiven
(Generic)) (Combilipid) peri Olimel N9



PAC DPIEM CAC LOAI LIPID SU DUNG TRONG DINH DUONG
TINH MACH

Nhii dich dau 6 liu bao tén chirc
ndng mién dich

Dau dau nanh Dau 6 liu
(D) pi o w-6 PUFA w-9 MUFA w-3 PUFA
Acid béo chu _ i . _ . ~ _ i
£ (22 lién ket doi trong chubi (1 lién két déi trong chuoi (22 lién ket déi trong
yéu:
A~ carbon)! carbon)! carbon)!
&/
Tac dung trén Thac day phan ng viém 4ng viemit
. J " yp g Trung tinht! KhangAV|e_r[AI 1:
@ phan (rng viém: (cao)¥t (phu thudc lieut
Tac dung trén Thac day trc ché mién dich \ < X |
@ . 9 y : Bao ton chirc nang mien dich!! | Thuc day chirc nang mi
mién dich: (cao)¥
Stress oxv héa: Tang nguy corstress oxy hoda |, It nguy costress,oxy hdava it .|, Tang nguy co’ stress ox
4 | va dé bi peroxide hoa lipid 12 bi peroxide héa lipid1112 dé bi peroxide hoa li




KHUYEN NGHI DUNG NHU DICH BEO TTM CHO BN NANG-
ASPEN 2016/ ESPEN 2019

Khéng nén dung nhii dich béo chira hoan toan dau nanh (acid béo
omega 6) & BN niang (nhw nhiém khuan ning, dap &ng viém ning)

Meta-analyses have shown an advantage to lipid
emulsions enriched in fish oil or olive oil. Dai et al, showed
a better survival as well as a shorter LOS. Olive oil also had
an advantage over soybean oil in terms of LOS (ESPEN

2019)




SYSTEMATIC REVIEW

Alternative lipid emulsions in the critically ill:
a systematic review of the evidence

Omega.-6 Reducing LCT or LCTeMCT Mean Difference Mean Difference
Study of Subaroup Mean SD  Total Mean SD  Total Weight IV, Random, 95% CI  Year IV, Random, 95% CI
1.4.1 Fish oll conmaming emulsions vs LCT or LCT « MCT
Grecu 283 162 8 523 28 7 505% -2401476,-008) 2003 —i
Friesecke 228 229 83 205 19 82 164% 230(-412,872 2008 e
Barbosa 10 144 13 11 1264 10 64% -100(1207,1007] 2010
Subtotal (95% C) 104 99  733%  .1.81].3.98 0.36) g

Heterogenety. Tau*= 000, Chi*=1 84, df=2 (P=040), P=0%

Testfor overall effect Z=1 G3(P=0|0Gi5m thb’i gjmmmmm nhﬁ diCh 'hinh tﬁ’ d‘ﬁiu 6 I-

1.4.2 Olive oll comtaining emulsions vs LCT or LCT « MCT

Husthak 13 89 18 204 7 15 211% -740[-1283,-1.97] 2005

Garcia de Lorenzo 1 1193 " 13 16.25 1" 56% -200F1391,991) 2005

Subtotal (95% C1) 29 26 26.7% -6.47[-11.41,-153) <R

Heterogenety. Taw®= 000, Chi’=088 df=1(P=042), P=0%

Testfor overall effect Z= 2 5

Total (95% C1) 133 125 100.0% .2.57|.5.51,0.37) =

Heterogenelty Tau*= 300, Chi*=536,dl=4 (P=0.25), P= 25% N + t +
Testfor overall effect Z=1.72 (P=0.09) __~%0 k. - ‘0, A .
Testfor subaroup differences: Chi*= 287, df= 1 (P = 0.09). F= 65.2% Favours omega-6 reducing Favours LCT or LCT+M(

Fig. 3 Overall effect on ventilation days of m-6-reducing strategy vs. LCT. LCT long-chain triglycendes, 95 % CI 95 % confidence
intervals, SD standard deviation

Manzanares W, Dhal iwal R, Jurewitsch B, Stapleton RD, Jeejeebhoy KN, Heyland DK. Intensive Care Med. 2013;39(10):1683-1694




DANH GIA CAC THONG SO VIEM VA MIEN DICH, CRP (A), (TNF)-A (B) VA
NONG DO INTERLEUKIN (IL)=6 (C) TRUO'C VA SAU PHAU THUAT

Nhém Il (dau 6 liu) cho thay gidm cac cytokine gy viém (IL-6; TNF-a, CRP) sau 4 ngay

A B c
140 - CRP lavel 450 - TNF level 450 - IL-6 level
400 - |
120 - : 400
350 - 350 - T
100 300 - 300 -
80 - 250 - 250 -
_ 200 4
&0 - 200 .
150 - 150 1
40+ 2 i —4— Group |
—4— Group | 100 - —&— Group | 100 B g
—a— Group || —— Group || —a— Group Il
20 —&— Group Il 50 - —&— Group 1l 50+
0+ 1
0 i r | 0 T T | ; ! "B 4
Preoperative  Postoperative 1 Postoperative 4 Preoperative  Postoperative 1 Postoperative 4 Praoperative PGSIG;EFEEWE 1 ostoperative
ay
Day Day

Nhém |, soybean oil + MCT; Nhom I, soybeanoil + olive oil; Nhém lll, soybean oil + olive oil + fish oil.

Annals of Surgical Treatment and Research 2016;91(6):309-315
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ESPEN Guideline
ESPEN guideline on clinical nutrition in the intensive care unit

An iso-caloric high protein diet can be administered to obese
patients, preferentially guided by indirect calorimetry mea-
surements and urinary nitrogen losses.

Grade of recommendation: 0 — consensus (89% agreement)

In obese patients, energy intake should be guided by indirect
calorimetry.

Protein delivery should be guided by urinary nitrogen losses
or lean body mass determination (using CT or other tools).

If indirect calorimetry is not available, energy intake can be
based on “adjusted body weight”.

If urinary nitrogen losses or lean body mass determination
are not available, protein intake can be 1.3 g/kg “adjusted body
weight”/d.

Grade of recommendation: GPP — consensus (89%
agreement)




| LEADING THE SCIEMCE AND
PRACTICE OF CLINICAL NUTRITION

American Sociely for Parantaral and Entéral Mutrition

QS. Based on expert consensus, we suggest that, for all
classes of obesity, the goal of the EN regimen should
not exceed 65%-70% of target energy requirements
as measured by IC. If IC is unavailable, we suggest
using the weight-based equation 11-14 kcal/kg actual
body weight per day for patients with BMI in the range
of 30-50 and 22-25 kcal/kg ideal body weight per day
for patients with BMI >50. We suggest that protein
should be provided in a range from 2.0 g/kg ideal body
weight per day for patients with BMI of 30-40 up to
2.5 g/kg ideal body weight per day for patients with
BMI >40.







PO CALO GIAN TIEP

calorimetry [kal”o-rim”&-tre] do sw mat nhiét hay lwu trir nhiét trong bat ky hé théng nao.

Phép do calorie truc ti€p do lvgng nhiét tao ra bdi mét doi twgng bao quanh trong mét phong nho.

Phép do calorie gian ti€p do lwong nhiét tao ra béi mdt ddi twong bang cach xac dinh lwgng oxy tiéu thu va lugng
carbon dioxide thai ra.

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 2003 by
Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Methods: We .mdlvzed data from a multicenter international observational hfudw of ICU nutrition
practices that occurred in 355 ICUs in 33 countries from 2007 to 2009. Included patients were
mechanically ventilated adults = 18 years old who remained in the ICU for > 72 h. Using gener-
alized t“.tmmbng equations and Cox proportional hazard modeling with clustering by ICU and
adjusting for potential confounders, we compared extremely obese to normal-weight l]d.tlEIlt‘t in
terms of duration of mechanical ventilation (DMYV), ICU Iength of stay (LOS), hospital LOS, and
60-day mortality.

Results: Of the 8,813 patients included in this analysis, 3,490 were normal weight (BMI
18.5-24.9 kg/m?), 348 had BMI 40 to 49.9 kg/m?, 118 had BMI 50 to 59.9 kg/m?, and 58 had
BMI =60 kg/m?® Unadjusted analyses suggested that extremely obese critically ill patients have
]]'[]PI'O\-E'[I murt.lllh (OR for de: lth 0.77; 95% CI, 0.62-0.94), but this d‘ih[ltldtll]l‘l was not slg-
nificant after ddjustment for confounders. Huwewen an adjusted analysis of survivors found
that e1tremel} obese patients have a l(mger DMV dl‘ld ICU LOS, with the most obese patients
(BMI =60 icgfmﬂ] also lldung Ilmgel hnsplt al LOS.

Normal Weight, Chverweisht, (hese, Extreme Ohesity, Extreme Obesity, Extreme (hisity, Extreme Ohbesity,
BMI 185249 BM135-294 BAT 30-3%.5 BMI=40) BMI 40494 EMI 50-399 EMI=6)
Chitenme n=J34%) (n=2 FM] (n=1772 (n="524) (n=MH8) n=11%) {m=58)
6¢-d Martalites % 254 2EH 231 233 244 24 172
F=z < (ML F= 0l I'=1H =12 =14
No. sirvivers 2475 1953 1,363 402 263 g1 th
Dhuration of mechanical TAE01T0) 7.3(3.1-15.8) 7.913.3:15.6) 5238217 B.013.7-1849) 53(39-299) 9.6 (42437
ventilation,! median d (IR P=27 P=.12 P=03 =5l P=12 =12
[CU LOS ' median d {IOR] LT (38217 110 6.2-198) 11.516.4-221) 1L1{65-24.00 105 (6.7-215 104 (3.59-26.3) 133 (6.3-29.7)
P= 44 P=50 F=49 =0 p=2 P=13
l-!:].-:pil:l| LOS.E median d (IOR) 55187561 242 (1385LT) 135466 2190125470 AL0125-4.8) 29(12557.00 24.1 (12 5-Undefned
P=37 P= G P=03 P= 07 P=7l P=#7

Martino JL, Stapleton RD, Wang M, Day AG, Cahill NE, Dixon AE, Suratt BT, Heyland

DK. Extreme obesity and outcomes in critically ill patients. Chest. 2011
Nov;140(5):1198-1206. doi: 10.1378/chest.10-3023. Epub 2011 Aug 4. PMID:
21816911; PMCID: PMC3205847.



Két luan

(d Bé&nh nhan béo phi can dam bao dd nang luong va protein

[ Tinh todn nhu cau phai dwa theo can nang hiéu chinh hodc do calo gian tiép IC

1 Cong thirc chung: nudi calo thap, dam cao

[ S& dung dinh dudng tinh mach néu khéng dam bao mirc nang lwong qua dudong
tiéu hoda

A Lwa chon sdn pham lipids phu hop sepsis giup lam gidm thiéu nguy co chuyén

hda, diéu hoa dap irng viém



Xin tran trong cam on




fx SMOFLIPID 20%

FRESENIUS

KABI

caring for life

Thuéc nay chi ding theo don thuéc.

Dé€ xa tam tay tré em.

Doc ky huéng dén st dung trude khi ding.
THANH PHAN CONG THUC THUGC

Hudng dan st dung thudc
SMOFLIPID 20%

Thanh phan hoat chat

Hoat chat 1000 ml Chai 250 ml Chai 100 ml
D&au dau nanh tinh ché 60,09 1509 609
Triglycerid mach 60,09 15049 6,09
trung binh

Dau 6-liu tinh ché 50,09 12,59 509
Dau ca tinh ché 3009 759 309
T6ng nang lugng 8,4 MJ 2,1 MJ 0,84 MJ
cung cap (=2000 kcal) (=500 kcal) (=200 kcal)

hanh phan ta duoc: all-rac-a-Tocopherol, lecithin t triing, glycerol, natri oleat,

natri hydroxid (d€ diéu chinh pH), nudc cat pha tiém.

DANG BAO CHE

Nha tuong truyén tinh mach.

Nha tuong mau trang, déng nhat.

pH: khoang 8.

Néng d6 tham thau: khodng 380 mosm/kg.

CHi PINH

Cung cap nang lugng va céc acid béo thiét yéu cling cac acid béo omega-3 cho

bénh nhan, nhu moét phan ctia ché d nuéi dudng qua dudng tinh mach, khi nuéi

duéng qua dudng an hodc qua dudng tiéu héa la khong thé, khéng da hodc do

chéng chi dinh.

LIEU DUNG, CACH DUNG

Liéu dung

Tuy theo kha nang chuyén héa dugc lugng mé truyén vao clia bénh nhan, nén

diéu chinh liéu dung va téc dé truyén (xem muc Cdnh bdo va thdn trong khi

dung thudc).

Déi véi ngudi lon

Liéu chuén la 1,0 - 2,0 g mé/kg thé trong/ngay, tuong Ung véi 5 - 10 mi/kg thé

trong/ngay.

T6c do truyén khuyén cdo la 0,125 g mé/kg thé trong/gid, tuang tng véi 0,63 ml

SMOFLIPID/kg thé trong/gid, va khéng nén vugt qué 0,15 g ma/kg thé trong/gid,

tuang Ung vdéi 0,75 ml SMOFLIPID/kg thé trong/gid.

Déi véi tré so'sinh va tré nhé

Liéu ban dau nén la 0,5 - 1,0 g mé/kg thé trong/ngay, sau dé tang thém 0,5- 1,0 g

ma/kg thé trong/ngay, liéu t8i da la 3,0 g m&/kg thé trong/ngay. Khéng vugt qua

liéu khuyén céo 3,0 g mé/kg thé trong/ngay, tuang ting véi 15 ml SMOFLIPID/kg

thé trong/ngay. Téc d6 truyén khong dugc vugt qué 0,125 g mé/kg thé trong/gid.

DG Vi tré sinh non va nhe can, nén truyén SMOFLIPID lién tuc trong 24 gid.

Déi véi tré em

Khéng vugt qué liéu khuyén céo 3,0 g mé/kg thé trong/ngay, tuang tng véi 15 ml

SMOFLIPID/kg thé trong/ngay. Nén tang dan li€éu hang ngay trong tuan dau dung

thudc. Téc do truyén khéng dugc vugt qua 0,15 g mé/kg thé trong/gid.

Cach dung

Tiém truyén tinh mach ngoai vi hoac tinh mach trung tam.

Khi st dung & tré s sinh va tré em dudi 2 tudi, nhi tuong can dugc

bdo quan tranh ti€p xdc vdi anh sang cho dén khi hoan thanh qua trinh

truyén (xem muc Cdnh bdo va thdn trong khi ding thudc; Han dung;

Luu y khi st dung).

CHONG CHi DPINH

« Quaman cam vai dam clia 3, tring, dau nanh, hodc lac, vai bat ky thanh phéan
dugc chat hay ta dugc nao clia san phdm nay

+  Mudc m& mdu tang cao qua muc

+  Suy gan nghiém trong

«  R&iloan ddng mau nghiém trong

« Suy than nghiém trong khong c6 loc mau hodc tham tach mau

«  S6ccaptinh

«  Cac chéng chi dinh chung d6i véi viéc truyén tinh mach: nhu phu phéi cap,
thtra dich, suy tim mat bu

« Tinh trang khéng én dinh (vi du nhu sau chan thuong, dai thao dudng mat
bu, nhéi mau co tim cap, dot quy, viém tac tinh mach, toan hoa chuyén hoa,
nhiém trung ndng va mat nudc nhugc truong)

CANH BAO VA THAN TRONG KHI DUNG THUGC

« Khanang chuyén hdéa mé& c6 tinh ca thé va do dé can dugc cac nhan vién y té theo doi
nhu théng 1&. Thong thudng nén kiém tra muc triglycerid trong mau. Can luu y dic
biét cac bénh nhan c6 nguy ca bi tdng m&mau (vi du bénh nhan dugc chi dinh truyén
mé liéu cao, nhiém trling nang, tré sinh qua nhe can). Néng do triglycerid trong mau
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khong nén vugt qua 3 mmol/l khi truyén dich. Can nhac gidm liéu hodc ngting truyén
nhi tuong m& néu ndng do triglycerid trong mau khi truyén hodc sau khi truyén vugt
quda 3 mmol/l.Viéc qua liéu c6 thé dan dén cac triéu chiing qua tai mé.

« Thudc nay c6 chira ddu dau nanh, dau ca va phospholipid tir triing c6 thé gay
ra cac phan Ung di iing. Phan ting dij ting chéo da dugc quan sat thay gilta dau
nanh va lac.

« Can than trong khi st dung SMOFLIPID trén bénh nhan cé suy gidm chuyén
héa lipid, thudng thdy & nhitng bénh nhan suy than, dai thao dudng, viém tuy,
suy chiic nang gan, suy tuyén giap va nhiém trung.

« Cdc tai liéu vé sir dung trén bénh nhan dai thao dudng hodc suy than con
han ché.

«  Viéc st dung don thuén céc acid béo mach trung binh cé thé dan dén toan
hoéa chuyén héa. Nguy co nay phan I6n dugc han ché bing viéc truyén déng
thoi cac acid béo mach dai c6 trong sdn pham SMOFLIPID. Viéc st dung cling
lic carbohydrat sé han ché thém nguy ca nay. Vi vdy, nén truyén dong thoi
véi dung dich carbohydrat hodc dung dich acid amin cé carbohydrat. Cac xét
nghiém chung dé theo déi viéc nuodi dudng qua dudng tinh mach can dugc
tién hanh thuong xuyén. Cac xét nghiém nay bao gém xét nghiém mdic dudng
mau, cac xét nghiém chiic ndng gan, chuyén héa acid-base, can bang dich thé,
xét nghiém céng thiic mau va dién giai.

« Né&u c6 bat ky phan ting phan vé (nhu sét, ruing minh, man dé da hoac kho
thd) nén quyét dinh ngling truyén ngay lap tuc.

« Than trong khi truyén SMOFLIPID cho tré sg sinh va tré sinh non bi bilirubin
niéu tang va cac trudng hap bénh nhi bi ting ap phdi. & tré so sinh, nhat
la tré sinh non can cung cap dinh duéng qua dudng tinh mach lau dai,
can theo déi két qua dém tiéu cau, xét nghiém chic ndng gan va néng do
triglycerid trong mau.

« Khicéc ché pham dinh duéng truyén dudng tinh mach tiép xuc véi anh séng xung
quanh, dac biét Ia sau khi trén 1an véi cac nguyén 6 vi lugng va/hodc vitamin c6
thé gay ra tac dung phu trén két qua Iam sang & tré sa sinh do tao thanh peroxid
va cac san pham thoai giang khac. Khi st dung & tré so sinh va tré em dudi 2 tudi,
nén bao quan SMOFLIPID tranh ti€p xutc vai anh sang cho dén khi hoan thanh qua
trinh truyén (xem muc Liéu dung, cdch diing; Han diing; Luu y khi sirdung).

« Muic m& mau cao c6 thé gay nhiéu déi vSi cac xét nghiém mau, vi du nhu xét
nghiém héng cau.

« SMOFLIPID chita dén 5 mmol natri/ 1000ml. Can can nhac khi st dung cho
bénh nhan c6 ché d6 &n uéng kiém soat natri.

« Noichung nén tranh bé sung cac loai thuSc hodc chat khac vao SMOFLIPID tri
khi biét tinh tuang thich (xem muc Tuong ky cta thubc; Luu y khi st dung).

SU DUNG THUGC CHO PHU N’ CO THAI VA CHO CON BU

St dung thuéc cho phu nii ¢6 thai

Khéng c6 dit liéu vé sit dung SMOFLIPID trén phu ni ¢é thai. Chua ¢ nghién ciu

nao vé déc tinh sinh san trén ddng vat. Viéc nudi dudng qua dudng tinh mach c6

thé can thiét khi mang thai. Chi nén dung SMOFLIPID cho phu ni&t mang thai sau
khi da can nhac ky.

St dung thuéc cho phu nit cho con bu

Khéng co6 dit liéu vé sit dung SMOFLIPID trén phu nit cho con bu. Viéc nuéi duéng

qua dudng tinh mach c6 thé can thiét khi cho con bu. Chi nén dung SMOFLIPID

cho phu nit cho con bu sau khi da can nhac.

ANH HUGNG CUA THUGC LEN KHA NANG LAI XE, VAN HANH MAY MOC

Chua ¢6 bang chiing vé anh hudng cla thudc Ién kha nang lai xe, van hanh may

méc. Tuy nhién, cdn canh bao cho bénh nhan khi dung thuéc cé thé gay phan ting

qua man dan dén dau dau.

TUGONG TAC, TUGNG KY CUA THUGC

Tuong tac ca thuéc

Heparin dung & liéu ldm sang dan dén sy tang thoang qua ctia men lipoprotein

lipase trong tudn hoan: luc dau cé thé lam tang su phan gidi m& trong mau, ti€p

theo la su gidm thodng qua vé dé thanh thai triglycerid trong mau.

Déu déau nanh c6 vitamin K, trong thanh phan tu nhién. Ham lugng nho trong san

pham SMOFLIPID khéng dugc coi la c6 dnh hudng dang ké dén qua trinh déng

mau clia nhimg bénh nhan dang dugc diéu tri bang cac thudc c6 coumarin.

Tuong ky ctia thudc

Nén tranh bé sung thém cac thuéc khac hodc cac chat khac vao nhi tuong

SMOFLIPID trir khi da biét ré tinh tuang thich.

TAC DUNG KHONG MONG MUGN CUA THUGC

Cactac dung khong mong mudn da quan sat dugc khi sirdung cac nhii tuong mé:

Thudng gdp ftgdp Hiém gdp | Rdt hiém gdp
(1/100 < ADR (1/1000 < (1/10.000 < (ADR
<1/10) ADR <1/100) ADR <1/10.000)
<1/1000)
Cdc réi loan Kho tha
vé hé hdp, long
nguc va trung thdt




Cdc réi loan vé Mat cam
dudng tiéu hoa gidc ngon
miéng, buén
noén, nén

Cdcré6ilogn vé Giam huyét

mach mdu ap, tang
huyét ap

Cdcréiloan Tang nhe On lanh Céc phan

chung va bdt than nhiét ung qua

thudng tai vi tri man (phan

tiém truyén Ung phan vé
hodc phan
tng di Ung,
man do da,
ndi may day,
dé mat, dau
dau), cdam
gidc nong
bling hodc
én lanh,
xanh xao,
tim tai, dau
vung cé,
lung, xuong,
nguc va that
lung

Cac réi loan vé Cuong cling

hé théng sinh duong vat

sanvavu

Néu xay ra cac tac dung khong mong mudén nay hodc néu mdic triglycerid trong
khi truyén tang cao hon 3 mmol/l nén nging truyén SMOFLIPID hodc néu can
thiét phai truyén tiép nén giam liéu.

Nha tuong SMOFLIPID luén 1a mét phan clia ché dé nuéi dudng qua dudng tinh
mach ¢6 acid amin va glucose. Buén nén, nén va tang dudng mau la nhiing triéu
chiing lién quan dén tinh trang dugc chi dinh nu6i duéng qua dudng tinh mach
va doi khi co lién quan dén ché dé nuéi duéng qua dudng tinh mach.

Can theo ddi muc dudng mau va triglycerid mau dé tranh trudng hop cac muc nay
tang cao 1én va c6 thé gay bat loi.

Triéu chiing qud tai mé

Kha ndng chuyén hoéa triglycerid bj suy giam lam dan dén “triéu ching qua
tdi m&”", c6 thé do qua liéu. Nhitng dau hiéu qua tai chuyén hoéa can phai
dugc theo déi. Nguyén nhan cé thé do di truyén (su khac biét ca thé vé
chuyén héa) hodc do co ché chuyén héa mé bj dnh hudng cla tién st bénh
hodc nhitng bénh dang bi mac. Triéu ching nay ciing c6 thé gap khi ting
triglycerid mau nghiém trong, ngay ca khi téc do truyén tuan tha theo dung
huéng din va cé lién quan dén nhiing thay déi dot ngét tinh trang 1am sang
clGia bénh nhan, vi du nhu suy chiric ndng than hodc bi nhiém trung. Qua tai
m& c6 triéu chiing nhu tdng m& mau, s6t, nhiém ma, gan to kém hodc khéng
kém vang da, phi dai 14 lach, thi€u mau, gidm bach cdu, gidm tiéu cau, réi
loan dong mau, tan huyét va tang héng cau lugi, xét nghiém chic néng gan
c6 bat thudng va hén mé. Cac trieu chiing thusng c6 thé thuyén gidm khi
nging truyén nhi tuong ma.

Néu phat hién cac dau hiéu cua triéu chiing qua tai mad, nén nging truyén nhi
tuang SMOFLIPID.

QUA LIEU VA CACH XU TRI

Qua liéu

Quié liéu dan dén triéu chiing qua tai m& c6 thé xdy ra do t8c do truyén qua nhanh,
hodc truyén vdéi téc dé nhu huéng dan trong thai gian dai ngay va cé lién quan
dén nhiing thay déi tinh trang |am sang clia bénh nhan, vi du nhu suy gidm chic
nang than hodc nhiém trung.

Qui liéu c6 thé dan dén cac tac dung phu (xem muc Tdc dung khéng mong muén
cta thudc). Trong nhing trudng hgp nay, nén ngling truyén nhi tuong mé, hoac
néu can truyén ti€p nén giam liéu.

Cach x tri khi dung thudc qua liéu

Tich cuc theo déi dé cé bién phap xt tri kip thai.

THONG TIN VE DUQC LY, LAM SANG

Pac tinh duoc luc hoc

Nhém dugc ly: céc dung dich dinh duéng truyén qua tinh mach, nhi tuong mé
Ma ATC: BO5BA02

Nhii tuang mé cé kich thudc tiéu phan va dic diém sinh hoc giéng véi cac vi thé
nhi trdp noi sinh. Thanh phan ctia SMOFLIPID (d&u dau nanh, triglycerid mach
trung binh, dau 6-liu, dau ca) ngoai ham lugng nang lugng cung cap, c6 nhing
déc diém dugc dong hoc riéng.

Dau dau nanh c6 ham lugng acid béo thiét yéu cao. Acid béo omega-6 linoleic c6
nhiéu nhat (khodng 55-60%). Acid béo omega-3 alpha-linolenic c6 khodng 8%.
Phan dau nay trong nhii tuong SMOFLIPID cung cdp lugng céan thiét cac acid béo
thiét yéu.

T0 huéng dan sit dung thudc

Acid béo mach trung binh nhanh chéng bi oxy héa va cung cap cho co thé dang
nang lugng chuyén héa nhanh.

Dau 6-liu cht yéu cung cap nang lugng & dang cac acid béo khéng bao hoa mot
ndi doi it cd kha nang bi oxy hda so véi lugng tuong duang cac acid béo khong
bao hoa nhiéu néi doi.

Dau ca dugc dac trung bdi ham lugng cao acid eicosapentaenoic (EPA) va acid
docosahexaenoic (DHA). DHA la thanh phéan c¢é tinh cdu trdc quan trong cla
mang té bao, con EPA la chat nén cla eicosanoid nhu prostaglandin, tromboxan
va leucotrien.

Vitamin E bdo vé céc acid béo chéng lai su oxy hoa mé.

Hai du an nghién ctu vé dinh dudng tinh mach tai nha cho bénh nhan cé nhu cau
hé trg dinh dudng trong moét thai gian dai da dugc tién hanh. Muc dich chinh cta
ca 2 nghién ctru la chiing minh ché d6 dinh dudng tinh mach trong moét thai gian
dai an toan cho bénh nhan. Muc dich ctia mét trong 2 nghién cudu la khdng dinh
viéc st dung hiéu qua trén cac bénh nhan nhi. Nghién ctu nay dugc phan loai
theo nhém tudi (nhém tir 1 thang dén dudi 2 thang tudi, va nhom 2 dén 11 tudi).
Ca 2 nghién cttu déu dua dén két luan SMOFLIPID st dung an toan nhu sdn pham
déi chiing (INTRALIPID 20%). Hiéu qua trong nghién ctru trén bénh nhan nhi dugc
danh gia qua cac chi s6 can nang, chiéu cao, chi sé BMI, tién albumin, protein
lién két retinol va co cau acid béo. Khéng c6 su khac biét vé cac chisé & 2 nhom,
ngoai trl co cdu acid béo sau 4 tuan diéu tri. § cac bénh nhan truyén SMOFLIPID
c6 thdy ham lugng acid béo omega-3 tang Ién trong lipoprotein huyét tuong va
phospholipid hong cau va nhu vay phan anh su khac biét trong thanh phan cua
nha tuong béo da truyén.

Pac tinh dugc dong hoc

Cac triglycerid riéng biét c6 téc do thanh thai khac nhau nhung SMOFLIPID la
hén hgp dugc chuyén héa nhanh hon so véi triglycerid mach dai (LCT) véi muic
triglycerid mau thap hon khi truyén nhi tuong. Dau 6-liu ¢é téc do chuyén hoéa
cham nhat trong s6 cac thanh phan clia nhi tuong (tham chi cham hon ca so v6i
LCT) va triglycerid mach trung binh (MCT) c6 t6c¢ dé chuyén héa nhanh nhat. Dau
cé trong hén hop vai LCT ¢é téc dé chuyén hoéa giéng nhu téc dd chuyén héa clia
LCT dang don chat.

QUY CACHDONG GOI

Chai 250 ml; Thung 10 chai 250ml.

Chai 100 ml; Thung 10 chai 100ml.

PIEU KIEN BAO QUAN

Bdo quan & nhiét dé khéng qué 30°C. Khong déng lanh.

Bdo quan sau khi pha trén

Néu ¢6 b6 sung cac thubc khac vao SMOFLIPID, hén hgp nén dugc sit dung ngay
theo quan diém vi sinh. Néu khéng st dung ngay, thai gian va diéu kién bao quan
hén hop la trach nhiém ctia ngudi st dung va khong nén qua 24 gid & nhiét do
2-8°C, trir khi viéc pha tron dugc xac nhan tién hanh trong diéu kién vo trung c6
kiém soat.

HAN DUNG

18 thang ké tir ngay san xuat.

Han diing sau khi mé chai

Thudc dugc ching minh 8n dinh vé mat vat ly va héa hoc trong 24 gis & 25°C. Tu
quan diém vi sinh, nén st dung nhii tuang ngay lap tic. Néu khéng dugc st dung
ngay, thai gian va diéu kién bao quan la trach nhiém ctia ngudi st dung va khong
nén qua 24 gid & nhiét do 2-8°C.

Khi st dung & tré sa sinh va tré em dudi 2 tudi, nhii tuong can dugc bdo quan
tranh tiép xdc véi anh sang cho dén khi hoan thanh qua trinh truyén (xem muc
Liéu duing, cdch ding; Canh bdo va thdn trong khi ding thudc; Luu y khi si dung).
LUU Y KHI SU DUNG

Khong st dung néu qué han st dung ghi trén bao bi.

Chi st dung néu nhii tuong déng nhat. Kiém tra nhii tuong bang mat thudng dé
phéat hién néu cé su phan chia pha trudc khi st dung. Can dam bao sau khi lac ky,
nha tuong khéng c6 bat ky su phan chia pha nao. San pham chi dung mét lan.
Phan khéng dung hét nén bo di.

Khi sir dung & tré sa sinh va tré em dudi 2 tudi, bdo quan tranh tiép xdc véi anh
sang cho dén khi hoan thanh qua trinh truyén. Khi SMOFLIPID tiép xudc véi énh
sang xung quanh, dac biét la sau khi tron 1an vdi cac nguyén té vi lugng va/hoac
vitamin sé tao ra peroxid va cac san pham thoai giang khac, cé thé gidm diéu nay
bang cach bdo quan tranh anh sang (xem muc Liéu dung, cdch ding; Canh bdo va
than trong khi ding thudc; Han dung)

Céc chat bé sung:

SMOFLIPID c6 thé dugc trén trong diéu kién vé trung véi dung dich acid amin,
dung dich glucose, dung dich dién giai dé c6 dugc hén hgp nuéi dudng toan phan
qua dudng tinh mach (TPN) “All-In-One”.

Viéc b6 sung cac chat can dugc tién hanh trong diéu kién vé trung.

Bat ky san phdm thudc hodc chat thai nao khéng st dung nén dugc xU Iy theo yéu
cu cla dia phuong.

TIEU CHUAN CHAT LUONG

Tiéu chuén co s&

TEN VA PIA CHi CO SG SAN XUAT
Fresenius Kabi Austria GmbH
HafnerstralRe 36, 8055, Graz, Ao

P1.2468061_2468031.2024/02
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CA LAM SANG

= Bé&nh nhan nam, 22 tudi, nhap cap ciru ngay 13/3/2025

= Ly do nh&p vién: chuyén vién tur tuyén trudc do suy hd hap
= Bénh su:

> 1 thang nay bénh nhan than mét, khoé tho

> 1tudn nay bénh khé thd tang dan, kém ho khan, khéng sét

> Cach nhap vién 5 ngay bénh nhan kho thé nhiéu -> nhap vién tuyén
trudc, Xt tri: tho oxy canula, tinh trang khé tho khong cai thién ->
chuyén vién

= Tién sir:
> Than doc nhat

> 5 nam nay bénh nhan ngl ngdy nhiéu, ngt gat vao ban ngay.
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CA LAM SANG

= Kham tai cap ctru:

> Tinh, tiép xuc dwoc

> Sinh hiéu: mach: 109 |/p , HA: 120/90 mmHg, nhiét d¢: 37 do C, nhip tho: 22 I/p

> Can nang: 180kg, chiéu cao: 1m76, BMI = 58,1 kg/m?2

> Chi &m, niém hong, phu 2 chéan

> Tim déu, phoi ran nd day phoi (P)>(T), bung mém

= Can lam sang:

> XQuang nguc thang: bdng tim to, tén thuwong phé nang 2 phdi

= Chéan doan:

1. Viém ph6i cdng dong, phan biét: Lao phbi — Suy hé hdp/ Theo ddi hdi chirng ngung

tho khi ngu (OSA) — Béo phi do 1l

2. Theo dai suy tim 3.Than déc nhat
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DIEN TIEN LAM SANG

N1

N2 -N3

N4 - N7

Bé&nh nhan dién tién suy hd
hap, r6i loan tri giac,

XU tri: dat noi khi quan, tho
mdy, an than, gian co, gian

phé quan, khang sinh

Bénh nhan mé/an than, th&
may

Dién tién suy da co quan

X tri: thd may, an than, gian
co, gian phé quan, khang
sinh, diéu chinh toan kiém va
dién giai

Bénh nhan mé&/ an than duy
tri liéu

Diéu chinh cai dat may thd
Khang sinh

Mo khi quan do tién luong
thd may kéo dai




DIEN TIEN LAM SANG

N8-10 N11 - N1e6 N17
- Bénh nhéan giam dan liéu an - Bénh nhan tinh, ngwng an - Bénh nhan tinh, thd may qua
than, thd may qua mo khi than, thd may qua mo khi ma& khi quan
quan quan - Hdi chan Dinh duéng
- XU tri: Khang sinh, vat ly trj - Dién ti€n 1am sang 6n dan
liéu, xoay tro tich cuc - X tri: Khang sinh, vat ly tri

liéu, xoay tro tich cuc




DIEN TIEN CAN LAM SANG
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Late Phase

Or

Chronic
Phase

l lCataanisml l

Fig. 2. Description of the acute and late phases following infection/stress/injury. After
injury, the acute phase is composed of an early and a late period. Then the post-acute
phase can be progressing to convalescence and rehabilitation or chronicity and Pro-
longed Inflammatory and Catabolic Syndrome (PICS).




proteins (g/kg/day)

Calories
Set at 70% of Increase to 125% of predictive Increase to 150% of predictive
predictive equations or equations or 125% of indirect equations or 150% of indirect
100% of indirect calorimetry or 30 kcal/kg/day calorimetry or 35 kcal/kg/day
calorimetry Target 3
Target 2 Convalescence Target
calories
Target 1 Post ICU Target
proteins
Day 4 - 100%
Proteins
Minimum protein intake 1.3 Increase protein intake to Increase to 2.0-2.5 grams of
gr/kg/day. NB: During enteral 1.5-2.0 grams of protein/kg/day. Consider
nutrition target achieved is protein/kg/day. Consider prolonged enteral nutrition,
lower (80-85%) consider 1.5 prolonged enteral nutrition, oral  oral nutrition supplements or
grams/kg/day nutrition supplements or protein supplements

protein supplements

calories (kcal/day)




Tinh trang nuéi dwdng

1700
1650

' 116
70
0 1
0

N1-N3 N4-N6 N7-N17

N1-N3 - Tam nhin
N4-N6 - NKO1 - sup xay: 350ml x 3
- ONS: 330kcal, 20g dam x 2

N7-N17 |- Acid amin 50g + vitamin va vi chat
- DDO1 - sup xay: 350ml x 3
_ ONS: 300kcal, 18g, Gl thap x 2

mmm Nang lwong bPam
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|51) An iso-caloric high protein
'diet can be administered to obese
' patients, preferentially guided by
lindirect calorimetry
'measurements and urinary
nitrogen losses.
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52) In obese patients, energy
intake should be guided by

p 7 _ 1 ‘ ¥ ‘
_ Thesurgical The trauma | | Theobese

44) In patients after abdominal or esophageal | [49) Trauma patients

5
The non-

41) In non-intubated

51) An iso-caloric high protein

patents not reaching the surgary, early EN can be preferred over should prefarentially diet can be administerea 1o nbesg : 3 :
energy target with an oral delayed EN, (I recewve early EN instead patients, preferentially guided by ! nd irect ca '0 rnmet {y'
diet, oral nutritional 2 early PN indirect calorimetry

Protein delivery should be guided

isupplements should be

iconsidered (irst and then EN,

142) In non-intubated
patients with dysphagia,
|texture-adapted food can be
considered. If swallowing is
proven unsafe, EN should be
{administered ;

{43) In non-intubated
{patients with dysphagia and
a very high aspiration risk,
postpytoric EN or, if not
possible, temporary PN
during swallowing training
|with removed nasoenteral
tube can be performed

}

45) In critically ill patients with surgical

| | complications after abdominal or esaphageal

surgery and unable to eat orally, EN (rather
than PN) should be preferred unless
discontinuity or obstruction of Gl tract, or
abdominal compartment syndrome Is
present

46} In the case of an unrepalred anasto-motic
leak, Internal or external fistula, a feeding
access distal to the defect should be aimed
for 1o administer EN,

47) In the case of an unrepaired anastomotic
leak, Internal or external fistula, or if distal
feeding accass is not achieved, EN should be
withheld and PN may be commenced. (!

The septic

50) Early and progressive
EN should be used in
septic patients after
hemodynamic
stabilization,

If contraindicated, EN
should be replaced or
supplemented by
progressive PN

43) In case of high output stoma or fistula,
the appropriateness of chyme reinfusion or
enteroclysis should be evaluated and
performed if adequate.

measurements and urinary
nitrogen losses,

52| In obese patients, energy
intake should be gulded by
indirect calorimetry,

Protein delivery should be guided
by urinary nitrogen losses or lean
body mass determination (using
computerized tomography or
other tools).

IFindirect calorimetry IS not
available, energy intake can be
based on “adjusted body weight”,
If urinary nitrogen losses or lean
body mass determination are not
available, protein intake can be
1.3 g/kg "adjusted body
welght*/d,

by urinary nitrogen losses or lean
body mass determination (using
computerized tomography or

other tools).

If indirect calorimetry is not
available, energy intake can be
based on “adjusted body weight”.
If urinary nitrogen losses or lean
body mass determination are not
available, protein intake can be

1.3 g/kg “adjusted body
weight”/d.
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Chuestion: In adult obese ICU patients, what are the
Appropriatc targets for encegy ahil prolein intake to Guidelines for the Provision and Assessment of Nutrition
achieve nitrogen equilibrium and meet metabolic . s E -
requirements? Support Therapy in the Adult Critically 11l Patient: Society
il e ppondcirmaem b e spppes it o s of Critical Care Medicine (SCCM) and American Society

classes of obesity, the goal of the EN regimen should for Parenteral and Enteral Nutrition (A.S.P.E.N.)
not exceed 65%—70% of target energy requirements

as measured by IC. If IC is unavailable, we suggest

using the weight-based equation 11-14 kcal'kg actual ubese Inte“siue care u““ pa“e"ls

body weight per day for patients with BMI in the range

of 30-50 and 22-25 keal/kg ideal body weight per day

for patients with BMI >50. We suggest that protein Nutrienl Reﬂﬂmmendaﬂﬂn G“idﬁ""ﬂ
should be provided in a range from 2.0 g/kg ideal body

weight per day for patients with BMI of 30—40 up to SﬂUrEE

2.5 g/kg ideal body weight per day for patients with , = ”

BMI >40. Energy 11-14 kcal/kg actual body weight/day for ASPEN 2016

patients with BMI in the range 30-50

Rationale: Achieving some degree of weight loss may . ; : .' - i
increase insulin sensitivity, facilitate nursing care, and 22-25 kC&ifl{g ideal de}’ W’E‘lght!dﬂ}’ tor ASPEN 2016
rcdunf:-e risk of comorbidities. Fn:rvi_d[ng 60%—T0% of caln—ric DE’:IiEﬂ[S with BMI =50

requirements promoies sieady weight loss. A retrospective

study by Choban et al indicated that provision of protein at a Proteins 2.0 gfkg ideal bﬂd}" WElghUr{j ay for ASPEN 2016
dose of 2.0 g/kg ideal body weight per day was insufficient . 2 ~

for achieving neutral nitrogen balance when BMI is =40 pﬁt!ﬂl1tﬂ with BMI 30-40

Infusing protein ail a dose of 2-2.5 g/kg ideal body weight 25 EII'IREE ideal dey \Vﬂiﬂhtffd ay for ASPEN 2016
per day should approximate protein requiremenis, preserve ] =

nitrogen balance, and allow for adequaie wound healing. Pﬁtiﬂ"tﬁ with BMI 240

Pitrogen balance was aimjar wilh these lovels repard'ei of Adapted from Guidelines for the Provision and Assessment of Nutrition
whether energy intake was hypocaloric or eucaloric.™

Use of BMI and ideal body weight is recommended for these SLIPPDIT T]"IEI'HP}" in the Adult ClltiCd“}’ [11 Patient: SDCiE‘t}’ ot Critical
SiPuonE; Wle.ussoof Admatet oy, et stgikt e Care Medicine (SCCM) and American Society for Parenteral and Enteral
avoided. Protein recommendations should be adjusied using o .

nitrogen balance studies with a goal of achieving nitrogen Nutrition [;ﬁ’kSPEN} 2016. BMI: Bﬂd}f mass index

equilibrium if possible.
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weight is the weight related to the height; adjusted body weight is
applicable in the obese patient and is calculated as (actual body _
weight — ideal body weight) = 0.33 + ideal body weight. Through IBW - 77,44k8

the text, body weight is defined as preadmission “dry" weight (i.e.
weight before fluid resuscitation) for patients with a body mass
index (BMI) up to 30 kgfmz. For obese patients, it is recommended

to use an ideal body weight based on the patient’s height calculated

evaluation of ideal body weight using BMI: (weight (kg) = 2.2 =

to BMI = 25 kg/m*. A recent study | 14] proposed a more accurate FE = 1549 - 1936 kcal
BMI + 3:5 x BMI x (height - 1:5 m). P=1935¢

A & akak
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If indirect calorimetry is not available and nitrogen excretion not
measured, we suggest the use of ideal body weight as reference
weight in overweight and obese patients. We propose to decrease
energy provision where BMI indicates overweight or obesity. The I BW s 68 4 kg
reference (adjusted) body weight should then change from actual ’
body weight to ideal body weight at a BMI =25 kg/m2. Probably
using as ideal body weight: 0.9 x height in cm —100 (male)
(or —106 (female)) is sufficiently precise giving the overall un-
certainties. Such an approach would completely ignore the meta-
bolic demand of adipose tissue and muscle. Adipose tissue utilizes
45 kcal/kg/d and muscle 13 kcal/kg/d [133]. The proportion of

muscle within the excess weight of an obese individual might be E E = 1500 - 1700 kcal

roughly 10%. A pragmatic approach is to add 20—25% of the excess
weight (actual body weight-ideal body weight) to ideal body P — 171 g
weight for all calculations of energy requirements.
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CAC THONG SO
TREN MAN HINH

= REE: Nang lugng tiéu hao luc nghi
= EEkg: REE/kg/ngay

= VO2: Tiéu thu oxy

= VCO02: San xuat CO2

- RQ: Hé s8 hd hap = VCO2/VO2

= VE: théng khi phut




CAC THONG SO
TREN MAN HINH

= Variability: bién thién
cua VO2 —VCO2 trong
luc do

= Substrates: ngudn nang
lwong dang sir dung




RQ: Hé s6 ho hap
= RQ=VCO02/VO2

= RQ<0,7: oxy héa lipid la chd yéu

o inicalimpcatons

<0.67 Metabolic monitor should be checked for accuracy (ie with ethanol burning kit)
<0.70 Starvation or ingestion of a low-carbohydrate or high-alcool diet

<0.80 Patient may be underfed

>0.80<1.00 Patient provided with ordinary mixed diet of the different nutrition components
>1.00 High proportion of nonprotein calories are being supplied as glucose.

The patient is being provided excess calories. With overfeeding, excess glucose is converted
to fat and lipogenesis (RQ>1) occurs

>1.30 Metabolic monitor should be checked for accuracy (ie with ethanol burning kit)




’ i/ Substrates

. Veenkatee
A

= Nguobn co chat dang duwoc oxy
hoa tao nang lvgng

= 100% béo -> phu hop vdi hé so
hé hap RQ




. Veenkatee
A

W Variability

= Bién thién cda phép do, cho biét
dd 6n dinh cta VO2 — VCO2 trong
qua trinh do

Y nghta:
= < 10%: phép do tét, it bién dong

= > 20%: dao dong nhiéu, khéng
dam bao chat lvgng do
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classes of obesity, the goal of the EN regimen should for Parenteral and Enteral Nutrition (A.S.P.E.N.)
not_exceed 653%—70% of target energy reguirements
as measured by IC. If IC is unavailable, we suggest
using the weight-based equation 11-14 kcal'kg actual
body weight per day for patients with BMI in the range
of 30-50 and 22-25 keal/kg ideal body weight per day
for patients with BMI =50. We suggest that protein
should be provided in a range from 2.0 g/kg ideal body
weight per day for patients with BMI of 30—40 up to
2.5 g/kg ideal body weight per day for patients with

BMI =40. a4 )
Rationale: Achieving some degree of weight loss may
increase insulin sensitivity, facilitate nursing care, and E E p— ZOOO -— 2 160 kcal

reduce risk of comorbidities. Providing 60%—70% of caloric
requirements promoies sieady weight loss. A retrospective
study by Choban et al indicated that provision of protein at a
dose of 2.0 g/kg ideal body weight per day was insufficient k j
for achieving neutral nitrogen balance when BMI is =40
Infusing protein at a dose of 2-2.5 g/kp ideal body weight
per day should approximate protein requiremenis, preserve
nitrogen balance, and allow for adequaie wound healing.
Mitrogen balance was similar with these levels regardless of
whether energy intake was hypocaloric or eucaloric. ®463467
Use of BMI and ideal body weight is recommended for these
calculations, while use of adjusted body weight should be
avoided. Protein recommendations should be adjusied using
nitrogen balance studies with a goal of achieving nitrogen
equilibrium if possible.
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51) An iso-caloric high protein

patents not reaching the surgary, early EN can be preferred over should prefarentially diet can be administerea 1o nbesg : 3 :
energy target with an oral delayed EN, (I recewve early EN instead patients, preferentially guided by ! nd irect ca '0 rmet {y'
diet, oral nutritional 2 early PN indirect calorimetry

Protein delivery should be guided

isupplements should be

iconsidered (irst and then EN,

142) In non-intubated
patients with dysphagia,
|texture-adapted food can be
considered. If swallowing is
proven unsafe, EN should be
{administered ;

{43) In non-intubated
{patients with dysphagia and
a very high aspiration risk,
postpytoric EN or, if not
possible, temporary PN
during swallowing training
|with removed nasoenteral
tube can be performed

}

45) In critically ill patients with surgical

| | complications after abdominal or esaphageal

surgery and unable to eat orally, EN (rather
than PN) should be preferred unless
discontinuity or obstruction of Gl tract, or
abdominal compartment syndrome Is
present

46} In the case of an unrepalred anasto-motic
leak, Internal or external fistula, a feeding
access distal to the defect should be aimed
for 1o administer EN,

47) In the case of an unrepaired anastomotic
leak, Internal or external fistula, or if distal
feeding accass is not achieved, EN should be
withheld and PN may be commenced. (!

The septic

50) Early and progressive
EN should be used in
septic patients after
hemodynamic
stabilization,

If contraindicated, EN
should be replaced or
supplemented by
progressive PN

43) In case of high output stoma or fistula,
the appropriateness of chyme reinfusion or
enteroclysis should be evaluated and
performed if adequate.

measurements and urinary
nitrogen losses,

52| In obese patients, energy
intake should be gulded by
indirect calorimetry,

Protein delivery should be guided
by urinary nitrogen losses or lean
body mass determination (using
computerized tomography or
other tools).

IFindirect calorimetry IS not
available, energy intake can be
based on “adjusted body weight”,
If urinary nitrogen losses or lean
body mass determination are not
available, protein intake can be
1.3 g/kg "adjusted body
welght*/d,

by urinary nitrogen losses or lean
body mass determination (using
computerized tomography or

other tools).

If indirect calorimetry is not
available, energy intake can be
based on “adjusted body weight”.
If urinary nitrogen losses or lean
body mass determination are not
available, protein intake can be

1.3 g/kg “adjusted body
weight”/d.



4.1.5 Bioelectrical Impedance (Vector) Analysis (BIA and BIVA)

BIA is a simple, inexpensive and non-invasive method for estimating body composition
suitable for routine bed-side measurement of body compaosition. It measures the opposition
(=impedance) of body tissues to the flow of a small alternating current of 800 pA. The
current flows through all conducting material in the path between the source and the sensor
electrode. While tissues containing large amounts of water and electrolytes are good
conductors, FM, air and bone are poor conductive materials. Under stable conditions the
conductivity of a body segment is directly proportional to the amount of electrolyte-rich
fluids. At low frequencies the current flows through the extraceliular space, providing an
estimate of extracellular water (ECW) but at higher frequencies, the current is able to
penetrate cell membranes providing an estimate of TBW. BIA has good reliability and
reproducibility which makes it a good tool for repeated measurements.

Nutritional Assessment and Techniques

Modde: 3.2 However, BIA is an indirect method and has to be validated against reference methods of
Body Compasition assessing body composition. This implies that the equations developed to describe body
Kristina Norman composition are only valid for subjects who closely match the reference population used in

Pept. of Geriatrics the original derivation. Moreover, for the calculation of body composition, some

Charte Unheer slEtaniecnin assumptions are required: homogenous composition, fixed cross-sectional area and

bl consistent distribution of current density, as well as constant hydration. In healthy subjects

Yitshal Berner who have no fluid imbalance, no body shape abnormalities and who are within a certain

REmMy Meier BMI range (16-34 kg/m?), BIA offers reliable information on body composition, provided

Bliligs S0 batio that suitable (i.e. age-, sex- and population-specific) equations for the calculation of body

Machum Vaisman

compartments are applied. However, these conditions are frequently violated in sick and
hospitalized patients since disturbed hydration or altered distribution of extra- and
intracellular water are often present, as for example in cirrhosis, renal failure, cardiac
insufficiency and obesity. Various disease-specific eguations with considerable variation in
the estimated body compartments have accordingly been developed.

Copyright ©@ by ESPEN LLL Programme 2023




T
BIA results -

« Patient A * PatientB

 actual BW: 104 kg * actual BW: 102 kg

« FFM: 56 kg « FFM: 83 kg

« ECW/TBW: 0.42 « ECW/TBW: 0.39

* Normal ratio: 0.38 * Normal ratio: 0.38

« ECW increase 1.9 kg « ECW increase 0,7 kg

 Adjusted FFM 54,1 kg  Adjusted FFM 82,3 kg
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o ' Fluid overload
gl
Normal healthy people Normal healthy people
L BCM ECWITBW =0.380 ECWI/TBW > 0.380
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ECW/TBW thong thwong 0.38
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Personalized nutrition therapy in critical illness

and convalescence: moving beyond one-size-fits-all

to phenotyping and endotyping

Arthur R.H. van Zanten

P= 152,6g

|
—-r‘i !"—)
3 S {.3 b,

One-Size-Fits-All-Strategy

New insights

Phenotyping

Target: 1.3 g/kg/day
Total body weight

Day Day Day Day
1 2 3 4

Target: 1.85g/kg/day
Lean body mass

Monitoring muscle

m T
s

b :{"/ /|

=p

Endotyping
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‘ Ratio
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Mg syndrome
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N17 - N20

N21 - N23

N24 - N28

Y |énh
dinh duwdng

- Acid amin 25g + vitamin va vi chat
- DDO1 - sup xay: 350ml x 3

- ONS: 330 kcal, 20g dam, HMB x 3
-> E =2000 kcal, P=115g

- Acid amin 50g + vitamin va vi chat
- DDO1 - sup xay: 350ml x 3

- ONS: 330 kcal, 20g dam, HMB x 3
-> E =2000 kcal, P = 140g

- Acid amin 50g + vitamin va vi chat
- DDO1 - sup xay: 350ml x 3

- ONS: 330 kcal, 20g dam, HMB x 3
-> E =2000 kcal, P = 140g

Dién tién
|am sang

- Bénh nhan tinh, thd may qua m¢&
khi quan, strc co cai thién

- Bénh nhan tinh, tap cai may tho

- Bénh nhan thé oxy canula qua mo
khi quan -> ngung oxy -> xuat vién

50.7

0.76

16.2

- 0-74

ECRP mCreatinin

12.4

- 0'7
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cONG THUC DINH DUONG CHUAN ONS

GIUP BENH NHAN DAT MUC TIEU NANG LUGNG VA PROTEIN
THEO KHUYEN NGHI ESPEN"

®» Cai thién tinh trang dinh dudng: phéng sut can, mat co”
» Giam ty |é bién ching: nhiém trung hau phau, loét do ti de,..."
®» RUt ngan thai gian nam vién (LOS), cai thién chat Iudng cudc séng”

~  Serving 200ml

ooy N
KHONG CHUA GLUTEN - Energy 244 kcal
calnsure RAT T DUGNG LACTOSE
' J SN U Protein 9.8 g

mmﬁMERI&% ' Lpid  7.49g

N L Carb 34.79
VMR b Db o e o %
M e Fiber I-Bg
CaloSure |

FMERICA
mas

.

wiiy| mm’wmn

'i 1& Protein : Lipid : Carbohydrate 16 : 27 : 57 %E
22 Vitamin va khoang chat
13 duéng chat bd sung

Mguyén ligu dam Chét chuyén héa cia leucin ¥ LacTo- Glycoprotein co dac tinh
va béa chit luogng cae, gitp kich thich téng hop Pratein, FERRIH | khing khuin, khing virus.
dé tiéu hoa; hap thu | bao vé khai co \ " ) Kich hoat mién dich, giam viém

LESPEN practical guldefing: Nutritional support for polymocbid medical inpatients
2 Effectiveness of Proteln-enriched oral nutritianal supplamants on muscla function in middis-aged and eldardy woamen: A mndomized contrefled trial

3 Effoctivencss of Early Oval Nutritional Supplamsantation in Preventing Weight Loss in Head and Neck Cancer Batienis Undergoing Postoperative Badiotheragy or Chemomdiotharapy: A
Prospective Rondomized Controlied Trial

& lmpact of nutrition interventians for malnouwtlshed patlents: iIntroduction to health ecanamics and outcomes research with Nndings From nutrtion care studles
Elinical Mutrition ESPEN, 2021545:26-53
6.3 Clin Neuro|, 202241478200, doii0. 2988 fon 2002 18,4 478
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Hotine 1900 633 854 | Thuc pham ding cho chi 48 dn dac bid Calosure Americe Medic | S8n it el Vist Nem. Thang tin danh chocon bo y 8,




Calosure America Medic co dam dé dinh dudng cao (1.2keal/ml), giau Protein, bo sung Lactoferrin ho trd tang cudng

dé khang va GABA giup ngl ngon, sal giac

ONS dudc chi dinh cho bénh nhan khéng the dap Ung du nhu cau nang Iudng va dinh dudng qua an uong thang thudng,
dac biet khi ce nguy cd suy dinh dudng cao;sau am benh, sau phau thuat; ngudi an uang kerm, gay yeu

Bo sung lactoferrin, Kém, Selen, Vitamin A, E
ho trd hoat déng hé mien dich gidp
cd thé khoe manh

TANG CUONC
DE KHANG

GABA hd trd giam céng thang, lo lang,
ngu ngon & sau giac

CAI THIEN
GIAC NGU

HMB han ch& mat cg, duy tri su san chac
3 ly Calosure America Medic cung cap
hdn 60% nhu céu Canxi gilp phang nglfa
lodng xuUdng

BAO VE
HE CO XUON(

Sterol esters thuc vat gitp giam Cholestero| va
*g vida mach mau.

PUFAs - MUFA, Omega 3-6 nhom chat béo tot
gidp giam nguy cd mac bénh tim mach

BAO VE
sUc KHOE
TIM MACH

Chat xd hba tan (FOS/inulin) ha tra gia
tang vi khuan co |gi & ruot giup on dinh
dudng tigu héa

HO TRO
TIEU HOA

HUGNG DAN SU DUNG

BE phally 200 mil cung cap 244 keal [darm 30 nang lugng khoang 1.2 kealimill Cho vao Iy 16800mil
puge Smy (da dun s va dé naudi dén kheang SOPC), tham 1l & mudng gat (tuong duong
56,4 gam) bot Calosure America kedic, kbudy deu dén khitan hoan toan,

Uang 3 Iy ol ngay.

THANH PHAN |

Bot beo thuc vat, Maltodextrin, £3am siia, Sucrose, Bam whey cd dac [4,59/100g), Bam dau nanh
phan [3p, Chit xd hoa tan (FOS/nuling, Bot béo giau Cmega 3 {ddu hat husng dudng, dau hat [anh)
Sifa bdt gdy, Khodng chat [Canxl Carbonat, Kall Clorid, Natri Cloricd, Magie Owit, Sat ()
Pyrophotphat, Kam Sulphat Bdng Sulphat kKali lodid, Matrl Selenit), Sterol esters thuc vat
{ES«Umgflﬂng Hudgng léu tong hdp dang cho thuc pham, Canxi B-hydroxy-f-methyibutyrate
(CaHMB), Chat béo MCT 200mg/100g), Vitarmin (Vitamin &, Vitamin D, Yitamin E, Vitamin K1,
Matr| Ascorbat, Vitarmin Bl Vitamin B2, Vitamin B, Vitamin B2, Canxk-D-Pantothenat, Axit Folic
Biotin), Protein Lactoferrin tU sla bd (80 moA00g), Tauring, Gamma amincbutyric acld [GABA)
Cochua stfa, dau nanh.

Ba sung Lactoferrin giup giam 43%
nguy co nhigm khuan he haph

GABA hd trd higu gua gidp thal
gian di vac giac ngu nhanh hon
khoang 2 1an; Tang téng thoi gian

ngu ~30 phat”

THONG TIN DINH DUGNG
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HOI NGHI KHOA HOC THU'ONG NIEN LAN THU V - VietSPEN 2025

HOI NUOI DUONG DUONG TINH MACH & BPUONG TIEU HOA VIET NAM

“Cép nhéat dinh dudng cho ngudi béo phi/suy giam khéi co’—
Ung dung trong ldm sang gitip néng cao hiéu qua diéu tri”

PHIEN TIEN HOI NGHI




TOI DA HOA SU PHUC HOI:
VAI TRO HIEP BONG CUA
NHU DICH BEO CHUA
DAU CA VA PROTEIN

THS BSCKII. TRAN THI ANH TUONG
TRUONG KHOA DINH DUONG BV UNG BUOU TPHCM






Lipids in Parenteral Nutrition: Biological Aspects

Philip C. Calder, PhD'%; Dan L. Waitzberg, MD, PhD";
Stanislaw Klek, MD, PhD?* " '; and Robert G. Martindale, MD, PhD?

HYPERINFLAMMATION Omega-6
Excess inflammatory sicosanaids, fatty ﬂi}-idt"- Poor outcome
cylokines, reactive oxygen species,

and adhesion molecules; X :
NFKB activation Omega-3 Mg
fatty acids > Improved oulcome
(DHA and EPA) —— -~

Physiological

5 Inflammation

IMMUNOSUPPRESSION

EXCess iImmunesupprassi

suppressed HLA expression and antigen presentation;
and supprassed T-cell function

INSULT

Figure 2. The hiphasic immuno-inflammatory response Lo a traumatic insult, characterized by increased generation of
inflammatory mediators and then a shift towards an anti-inflammatory immunosuppressed state, may be further worsened by a
preponderance of «w-6 fatty acids but improved by the presence of w-3 fatty acids DHA and EPA. DHA, docosahexaenoic acid;
EPA, cicosapenlaenoic acid; HLA, human leukocyle antigen; NFx B, nuclear factor x B.

Vai tro cua Nhia dich béo:

« Cau tao va chirc ndng mang té bao

. DPiéu hoa dan truyén té bao

« Hoat dong bdc 16 gen, giai ma sao chép
« San xuat cac chat diéu hoa MD

» DPiéu hoa lipid mau

 Antioxidants

* Chtrc nang dong mau

 Cung cap nang lwong, EFA



INFLAMMATION HAS TWO PHASES: INITIATION AND RESOLUTION

Which are recent insights from the literature?

Charlie Serhan
“Resolution is a biosynthetically active
process that is initiated by SPMs,
inclnding resolvins, maresins, and

. 14
protectins.

Initiation
phase

Resolution
phase

Biological

on/off systems

ON

H

OFF

!

Time

Resolution of inflammation is a highly coordinated and active process initiated by

specialized pro-resolving mediators (SPMs).

SPMs = specialized pro-resolving mediators




Resolution of inflammation is an actively coordinated process

(2) ANTI-CYTOKINE THERAPIES APPROFPRIATE AND AS REQUIRED:
(3) PLASMA EXCHANGE . a) immunomodulators

3 b) DMARDs

c) corticosteroids

d) antifibrotic agents

&) immunostimulatory agents

‘ (1) ELIMINATE AND TREAT THE UNDERLYING CAUSE (1) ELIMINATE AND TREAT THE UNDERLYING CAUSE AS

Cytokine storm '

Septic shock Cy'tnklne and biomarker profiling (e.g., CRP, procalcitonin,
Cachexia - | SAA)

biomarkers

=
D
P
o
£
e
9
L
=

Inflammation magnitude

- Int. J. Mol. Sci.
IMMUNE hd'—""'--..........-.,.-- 2022, 23’_14905.
SUPPRESSION [ JaMUNOSTIMULATION ‘ Excess immune suppression: secondary infection httS//dOIOr/1033

Immune checkpoint inhibitors, 90/| I m 823 23 14905

suppression
biomarkers

immune cell therapy

CIORA A~ o mur o b res = B P | Py Z = P R ey R ——— 1_ e i el s e m A
- B e I =LiTH =~/ =1 - -1 =2 = T adl¥48=1 - 1 e TMNat = 1 . laalasd =] - I TR ! a BN | i u =laalaah= [ Fala
oFMS May serve as novel thera PEUtICS tnat promote resoiucion or infiammation

&5 ]}_

o = e s I T - r': £ = e T
rather than s ppression or i nflammation.




Giai quyét viém

Infiammatory response in acute critical illness

SPMs han ché mdc dé va
rut ngan th&i gian cua
dap ng viém cap (khéng

o - = , . Prolonged
co wc ché sw de khang cua | inflammation
Y a) 1-5 Lipid
ky Chu) medigtws
§
Timely resolution of §
Inflammation is g ,
! . Pro-inflammatory More favorable
associated with lipid mediators  Pro-resolution clinical outcomes
.. typically derive  lipid mediators with timely
favorable clinical from omega6 typically derive resolution of
PUFAs  from omega-3 inflammation
outcomes.? PUFAS

PUFA = polyunsaturated fatty acid,
1. Serhan CN et al. FASEB J 2024. 2. Stoppe et al. Crit Care 2024,28:271. 3. Serhan CN & Levy BD. J Clin Invest. 2018. 4.
Serhan CN. Nature. 2014. 5. GodsonC. et al. Annu Rev Pharmacol Toxicol 2023



Substrate precursors

CSKT CSEXT

Arachidonic acid Eicosapentaenoic acid

W/

Lipoxins Resolvins

e COOH » SPMs are not in the
) g diet.

Docosapentagnoic acid Dorosehexaenoic acld

» They are produced in vivo
primarily from DHA
and EPA which are

\ | mainly derived from fish

Resolvins  Resolvins e 1-3
T-SERIES D-SERIES Protectins ~ Maresins | SPMs increase clearance

of microbes & cellular debris

Tang Monocytes, Giam kich hoat neutrophil &
Macrophages tang thuc bao, két dinh néi mac, giam sx cac
loai oxy phan rng

ting IL-10

Tang NO ndi bao, prostacyclin, gidm thu thé két dinh, gidm
cytokine tién viém, IL 12,



Viem & Di hoa dam

Sarcopenia as a predictor of Meta-analysis of 29 studies (n=7179)*
postoperative risk of major and total 4
complications after GI cancer surgery Sarcopenia prevalence range; 12-78%

Mability

-'rll
.

Increased risk of major complications
Quality of life

f
f

A

RR 1.40; 95% CI: 1.20, 1.64
p<0.001

Preoperative sarcopenia associated with:

.-."'II ,/..-"",
Muscle +
. — T M
< proteolysis 1 Muscle loss

Increased risk of total complications

LN :
kN Fatigue T
Illlllll.l
\

Morbidity RR 1.35; 95% CI: 1.12, 1.61

p=0.001

Modified from Calder 20231

Suy mon co anh hwéng tién lwong 3 nhém BN: ICU, PT Ié&n va ung thw

Blaauw et al. Critical Care (2024) 28:38



. L. . ; . N Nutrition 138 (2025) 112818
Association between baseline inflammation and the effectiveness of

nutritional support among terminally ill patients with cancer:
A secondary analysis of a multicenter prospective cohort study

Low CRP (< 1 mg/dL) Moderate CRP (1-10 mg/dL)

"IN Tl CO suw trong quan gilra st dung

< 250 kcal/day

< 250 kcal/day

el khang viém va suy mon ¢ BN ung thw

Log-rank p-value = 0.009

Survival Function

Survival Function

4 8 12 16 20 16 20

Period from admission to PCU (week) Period from admission to PCU (week)

Num At Risk Num At Risk
2250 kcaliday 128 72 3 13 2 250 kcallday 316 142 56 22 1"
<250 kcaliday 25 7 1 1 <250 kealiday 111 20 3 3 1

High CRP (2 10 mg/dL)

2 250 kealiday
< 250 kcal/day

Log-rank p-value =0.028

Cachexia incidence (%)
Cachexia incidence (%)

Survival Function

4 8 12 16 20

Period from admission to PCU (week)

Num At Risk
2250 keallday 112 38

<250 keal/day 50 4 Pre-diagnosis medication use Pre-diagnosis NSAID use




Effect of Cancer Cachexia on the Efficacy and Treatment S e il SO
Delivery of Chemotherapy in Older Patients With Advanced
Small Cell Lung Cancer

Cachexa Non _Cachema TABLE 2 | Treatment delivery and effect.

(n=28) (n=21)

Non-
cachexia

median 05 M0, ¢ 34 9.75) 15.1(9.1-21.4) GachexinN=28 N=21

(95% Cl) Median number 4 (2.3-4) 4 (4-4)
p <0.05, adjusted HR 3.4(95%Cl 1.6-7.2) of course (IQR)

Number of dose 13 (46) 2(10)
-= Cachexia reduction, n (%)

Completion of 17 (61) 19 (90)
chemotherapy,
n (%)

ORR % 57 76

-=Non-Cachexia

=Y
Lo ]

S
>
=
Io|
©
0
O
Q.
7))
O

20

No. of second 9 (32) 14 (67)
line treatment
n (%)

Note: Carboplatin and etoposide therapy was administered in four courses.
Significant difference (p <0.05) tested using Fisher's exact test, Wilcoxon test, or
chi-square test.

M O nths Abbreviations: IQR, interquartile range; No, number; ORR, overall response
rate.




RESEARCH

Adverse postoperative outcomes in elderly
patients with sarcopenia

Table 1 Characterstics of Surgical Paients With and Without Preaperative Sarcopenia [After Propensity Scores Were Matched)

Nonsarcopenia ~ Sarcopenia

N=48632 N=12158 Palie

Age (mean25D) 7431165 JAph£ 1694 09599

Resuts Multivariatelogistic regression analyses revealed that the pafients with preoperative sarcopenia were f
sgnificantly higherris of 3-day postoperative mortalty fadusted ods ratio [aOR. = 1,25, 95% confidence ntervel
7 = 1.03-152) anal 3-day major complicatons such as postoperative pneumonia 20R= 1.15; 5% C1=1.0-1.40)

postoperafive bleeding (20R=218; 95% (1=1,04-457) septiceria (:0R=131: 95% (1= 1.03-1.68) andl overal
complicatons (30R=1.13; 95% C1=1,00+1.48).Inaliton, surgica patents with sacopenia were ot sinificantly
higher sk of 90-day postoperative mortalty (a0R=130; 5% C1=1.29-1.74) and %-day major comphta jons such
a5 pneumonia (B0R=127:95% (1= 1.10-147), postoperatve bleeding a0R=1.0; 9% (1= 104-348) septicemia
(a0R=152: 5% C1=1.28-1 82, and overall complications (40R=1 24, 5% CI=1.06-14)

Yang et al. BMC Geriatrics (2024) 24:561

Adverse cutcomes
Iag-rank tesd p-vakia =9 00

s ] »n (1] ]

meR 1218 128 11850 11689
o P 40180 7807 samg

Fig. 2 Kaplan-Maier Estimates of 90-d Postoperative Mortality and 90-d Postoperative Complications Among Surgical Patients With-and Without Sasco-
penia. [A) 90-d Postoperative Mortality; (B 90-d Cwerall Postoperative Complications

48500

Fig. 1 Kaplan-Maier Estimates of 30-d Postoperative Mertality and 30-d Postoperative Complications Among Surgical Patients With and Without Sarco-
penia. (A) 30-d Postoperative Martality, (B) 30-d Cverall Postoperative Complications




Combining proteins with n-3 PUFAs (EPA + DHA) and their inflammation
pro-resolution mediators for preservation of skeletal muscle mass

Renée Blaauw !, Philip C Calder 23, Robert G Martindale ?, Mette M Berger >=

Amin{g acids Extracellular EPA and DHA
e

Amino | RIbrin A
acid |.EPAHQd DHA incorporatec ||

tmnspumr | | intp cell mer bra ne | ‘ |

SPMs «——— EPA and DHA

\actig'gti

PPAR
activation

Cytokines,
chemokines,

| : iquiti COX-2, MMPs
Muscle protein Muscle protein .@, Ubiquitin-
synthesis breakdown proteasome <«

system

EPA and DHA from fish oil impact muscle protein synthesis and breakdown via their
anti-inflammatory and inflammation-resolving properties.

Sw hiép dong EPA+
DHA+ Protein la
chién lvgc DD
ngan nguwa:

« Viém hé thong,

kéo dai
. Poi khang dong
hoa
« Mat co
Sw két hop nay dat
dé trong ché dd DD
can bang, co thoi
diém, thoi gian, liéu




Meta-analysis

journal homepage: htip://www.clinicalnutritionespen.com

Contents lists available at ScienceDirect

Clinical Nutrition ESPEN

The effect of long chain omega-3 polyunsaturated fatty acids on

muscle mass and function in sarcopenia: A scoping systematic review

and meta-analysis

N :: 1

Calder 2018

Comish 2018

Cormnish 2009 (Female)
Cornish 2009 (vale)
Couet 1957

Damiot 2019

de Luis 2005

Fearon 2003

Fearon 2006 - high dose
Fearon 2006 - low dose

-1.50

-1.00

Effect Size for Lean Body Mass

3.00

050 0.0 0.50 1.00 150 2.00 2.50
£ ;
®
[ & {
&
—-.-.—| |
@
@

Fig. 3. Forest plot of random-effects meta-analysis on effect of omega-3 LC PUFA supplementation on skeletal muscle mass.

N ' "o 2012

Sugawara 2010

o Effect Size for Skeletal Muscle Mass Hanal 2018

St st 100 0.50 0.00 050 100 1.50 Hayward 2016
Akita 2019 2 Healy 2017
S ® - Hossain 2020
Bakker 2019 - | .
Calder 2019 ® Jannas-Vela 2020
Barts 00 @ Krzymiriska-Siemaszko 2015
Krzymirfiska-Slemaszko 2015 A ® Logan 2015
ODgacawara 2018 = g
van de Bool 2017 & Moses 2004

Nareen 2010
Combined Effect Size
Hedyes's e Ogasawara 2018
standard emor 0.12 B v Paixao 2017
C1 Lower limil 0.01 Philpott 2019
CI Upper limit 0.60
= valie il Favors control Favors omega-3 Ryan 2009
One-talled p-valus 0.007 Sanchez-Lara 2014
Twwo-tatled p-valus 0.013 Shirai 2017
Snijders 2018

Conclusion: The results indicate that there is a positive effect of omega-3 LC PUFA supplementation on [~ combineaeieasie
: o T P B hedges'g 027
overall hmliy muscle mass apd stfengt]}. Small study' size and hete;ngeneny 'Ilrmt the app]ltflblhty of &= N 54
these findings for sarcopenia prevention. Larger trials in populations at risk of sarcopenia would —ertowertimi 004
strengthen the evidence base. S i
One-tailed p-value 0.00%8

Favars control

Favors omega-3




Ty Phosphorylation of _ Activate mTORC-1 signaling

The Effect of Omega-3 Fatty Acids on Sarcopenia: Mechanism protein kinase pathway
of Action and Potential Efficacy Mar. Drugs 2023, 21, 399

A Amino acid

Atipomn Therdyothin 1+, Nacharin Phiphopthatsanee  and Masoud Isanejad ! transporter

_V Reactive oxygen species

Muscle biopsies at Gas chromatograph / o _— prod {iohon
two time points Mass spectrometer A ADP sensitivity <

.I WV Oxidative damage
—_— A
\- . g I Displacement of V inflammatory

omega-6 fatty acid cytokines
i \

\

\

\

§ Anti-inflammation -

/

Amino acid pool | MpPS | Muscle protein Pro-resolution

0 Lk = ;
Intracellular > W mediators

0 - sy

v Ak . /

VPRI |® —

Ve — YR
| expression

Y

Extracellular V Ubiquitin-proteasome and autophagy-lysosome system

Modulation of neurotransmission
® Amino acid ® Amino acid tracer




A ~3g EPA + 2g DHA/d
600D Plateau in EPA + DHA confent (ref. 45)
§ é 5000 Detectable increase in EPA and DHA skeletal e o
2 muscle content (ref, 36) L I
EZ 0 l -
g g’ 3000 L (o = Potentiation of MPS to
+ 9 e Protection against  _ insulin + amino acid infusion
o g 000 o= muscle-disuse atrophy (refs. 16,17)
il (ref. 45)
= 1000
| week 2 week 3 week 4 week 5 week é week 7 week 8 week
B
— Inflammation | Inflammation +— Inflammation? “— Inflammatione Inflammation
«— MPB | MPB2 | mPB2 — MPB? | MPB?
“— MPS | mMPs2 [ MPS | MPS MPS?2
. ® &
I—"-
Healthy adults Concer Muscle-disuse Aglng Pre/pos-[ SUl'gefy
cachexia DS
Low Potential utility of omega-3 fatty acids High

FIGURE 1 | (A) Time course change in skeletal muscle lipid content with omega-3 fatty acid supplementation. (B) Potential clinical scenarios for the use of omega-3
fatty acid supplementation to promote and/or mitigate losses in skeletal muscle mass; eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), muscle protein

synthesis (MPS), muscle protein breakdown (MPB). Frontiers in Nutrition | www.frontiersin.org



Clinical evidence: EPA and DHA in disease-related sarcopenia

Which are recent insights from the literature?

T Lean mass < Strength

Independent of EPA+DHA dose

Net Protein breakdown postabsorptive Net Protein Synthesis during feeding

Created with Cnhilut':

i 0.0250 - | 0.0311 |
Engelen et al. AJCN 2022 350- " s 800- =
+ N=32 patients with COPD - _om 5 —
+ RCT 2 0
3.5 g (high dose) or 2 g(low dose B - 0
EPA+DHA per day (oral) vs placebo (olive g g_ 1
oil), oral ‘
» 4 weeks intervention o -
: \
0 0

Placebo 2.0 g EPA+DHA 3.5 g EPA+DHA Placesbo 2. g EPA*DHA 3.5 EPA+DHA

Figures from Engelen et al. 2022!

EPA + DHA High (up to 3.5 g daily) are well tolerated and lead to protein
gain in patients with COPD after 4 weeks of supplementation.!




Clinical evidence: EPA and DHA in muscle disuse atrophy

Which are recent insights from the literature?

Omega-3 group lost less muscle Muscle protein synthesis
(quadriceps) during during immobilisation was
immobilisation higher with omega-3s
B 100+ B 4 Pre-Immobilization A Pre-Recovery
Created with Copilot ’E APre-Post APre-Recovery 0.4
McGlory et al. FASEB J 2019 5 0° 2T Il
« N=20 females (active) % . + % 00 ﬁ—ﬁf
« Age 22+3 years 5 | T =
» Omega-3 vs Placebo 3 = a2+
« 3 g EPA+2 g DHA per day s 200 t g —
(oral) for 8 weeks vs control g G 044 : “= -
(sunflower oil) ©
« 2-week leg immobilization = s i

Figures from McGlory et al. 20152

Omega-3 fatty acid supplementation attenuates skeletal muscle disuse atrophy in
young women, potentially mediated by higher rates of muscle protein synthesis.1




Key take-aways

Which are recent insights from the literature?

Fish oil lipid emulsions containing omega-3s —
advanced understanding of the mode of action

S ... and preservation of
bioenergetic efficiency
and muscle mass and
strength.

...to promoting the - o
resolution of i -1
inflammation...

pies

Lipids in Parenteral Nutrition: Biological Aspects

Phiilig € Ciblber, PHEDSS D L. Waitehery, WL Pal-:
simniadie Wik, WUEL FREYCand Bobest G Shartindala, AL WL

SPNs s EPY, and DHA, —f.;::: ][

From anti-inflammatory N

and immuno- A \\;r:m

I'I'IOd I.Ilatﬂ l'v - Hu!!m&u ummh :ﬁ%-' ,
oy Q,_-:::'::m

i

Coembining proteins with n-3 PUFAs

(EPA + DHA) and their inflammation
pro-resolution mediatars for preservation
of skeletal muscle mass

fznte Boaun!, il Caioer' ), fohere G Mo and beniz 4 Sener™

The role of lipid emulsions containing =

omega-3 fatty acids for medical and surgical
critical care patients

Chslen Spie ™S G il Sanran G P T Dl FiE ke and
lewind LRas"




Clinical Practice Guidelines




Review 2019 No recommendation regarding the use

gishCtbil—(ljglt?i_rgng.lipli{dF-lmulsti.c;:sigidult of 1 IVLE over another, although the
' guidelines suggest that FOC-IVLE

e s datheeaaledl M ay be a suitable choice

and Alessandro Pontes-Arruda, MD*

e =l In hospitalized patients, FO-ILES provide
| significant clinical benefits over all other
types of ILEs, ranking first for all outcomes

Clinical Nutrition

ournal homepage: hitp fwww. sisevior.com/locataialinu

Omega-3 fatty acids in parenteral nutrition — A systematic review

with network meta-analysis on clinical outcomes™ = I nve Stl g ate d

Larenzo Pradelli **, Konstantin Mayer ", Stanislaw Klek °, Martin D, Rosenthal *,
mwl Lt M. . vl Ll . A a__ A wm wmE_ . A me_ .t wma o__+e at F ¥

Infection OR (90% Crl) ~ Sepsis OR (90% Crl)  ICU LOSMD (90% Crl)  Hospital LOS MD (90% Crl)  In-hospital mortality OR (90% Crl)
FO-ILEs vs SO-ILEs 043 (0.29-0.63)* 022(008-059)  -097(-25t0087) -231(-314t0-159)*  067(042-1.06)*

FO-ILEs vs MCT/SO-ILEs 059 (043-082)* 057(019-163)  -149(-422t01)  -201(-282t0-122)}  (086(052-137)
FO-ILES vs 00-ILEs 056 (0.33-0.91)* 069(016-347)  -062(-433t0324) -086(-2671t0092) 082 (042-16)

e Significantly diference




Cosl Type ' Containing Fish 0 (€ Standacd PN (€} Difference (€}
Ward cost B0 054 11,617 1563

PO rnufrients . Infection cost 166 264
b ]

u S .
J‘-&..-. 2025 T Treatmienl cosl 179 151

Tostal 10,399 12,061 Lish2

Ward cost 744 Ba01 1157
Infection cost 2R6 435 —16%
Treatment cost SR0 BT 107
Article Total B30 9743 — 1433

Parenteral Nutrition Containing Fish Oil for Hospitalized 265 I
Non-Intensive Care Unit (ICU) Patients: A Systematic Review, e ' =
Meta-Analysis, and Cost-Effectiveness Analysis Teament o ks pie Y

z 3 = Ward cost 12,309 o 1514
Lorenzo Pradelli ¥, Axel Riidiger Heller >, Stanislaw Klek * ", Konstantin Mayer *, Martin D, Rosenthal * - Infection cost EE 73

Treatmient cost 327
»id e e
and Maurizio Muscaritoli Testal 12,761 ; dominant

ts: In this study, 29 randomized controlled
trials (RCTs) were included, with intervention and control groups given FO-PN and NF-
PN, respectively, as part of PN covering >70% energy provision. Compared to NF-PN,
FO-PN was associated with a 37% lower relative risk (RR) of finfection [19 RCTs; RR 0.63,
95% confidence interval [CI] 0.50-0.78; p < 0.0001), 2.03 days Fhorter length of hospital stay
(18 RCTs; 95% CI 1.23-2.84; p < 0.00001), and a 51% reduction in the risk of[sepsis [10 RCTs;
RR 0.49, 95% CI 0.32-0.74; p = 0.0009). There was a non-significant 54% reduction in the
30-day mortality rate (11 RCTs; RR 0.46, 95% CI 0.20-1.08; p = 0.07) for FO-PN. FO-PN was

associated with better clinical outcomes and financial savings (i.e., dominance) compared
to NF-PN in all five countries studied. Conclusions: FO-PN is a|cost-effective optimﬂ
compared to NF-PN for adult patients hospitalized in a general ward across a range o
healthcare systems.




Khuyén céo quan trong trong ESPEN guideline 2025

Recommendation 18
Postoperative parenteral nutrition, including omega-3 fatty
acids, should be used in patients who cannot receive adequate

enteral nutrition and, therefore, require predominantly
parenteral or combined enteral/parenteral nutrition (BM, HE).

Grade of recommendation B - strong consensus 100 %
agreement




Nutrition interventions to treat low muscle mass in
cancer

Carla M. Prado™ 'f{:, Sarah A. Purcell’? & Alessandro Laviano®

Journal of Cachexia, Sarcopenia and Muscle 2020; 11: 366-380

[ Aging

Energy nevdk —
25=30 keal’kg/d
Protein
1.2-1,5 g/kgld

AAs and derivatives )
Leucine: 2-4 g/d, HMB: 3 g/d,
Glutamine: 0.3a/kg/d; Camnitine;
46 g/d; Creatine: 5 g/d v
\
/

Hormonal changes/
Imbalances

( Altered energy expenditure

Fish oil/EPA
2.0-2.2 g/d EPA

Low dietary intake
1.5 g/d DHA

Inactivity
{ 600-800 1U/d vitamin D
+multivitamin/mineral

Vitamins/minerals }

\

( Inflammation

Nutrition, exercise, pharmaceutical,

Multimodal interventions
psychosocial




B (ASPET G B Protein
1.0-1.5 g/kg/day
20-40 g/meal

REVIEW

Nutritional strategies for improving sarcopenia outcomes in

older adults: A narrative review
0.1 g/kg/day or
3-5 g/day
FIGURE 1 Nutritional supplements
to enhance muscle protein synthesis {
(MPS) and improve sarcopenia outcomes
in older adults. BCAAs, branched-chain On;;ia 3 ‘
amino acids; DHA, docosahexaenoic
DHA

acid; EAAs, essential amino acids; EPA,
eicosapentaenoic acid.

BCAAs

Ve

L.eucine
2.5-3 g/meal

EAAs
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PN Ia DD cot I16i cho BN SDD,
suy rudt sau PT I&n % bién
SR Parenteral nutritional support in chirng HP

:o‘f;EN.nccsss_ surglcal patients: expert PN Cc’) Chon IU’a nhG d|Ch béO Sé

consensus statements regarding o - i
intravenous lipid emulsions cai thién stress chuyén hoa &

containing omega-3 fatty acids dap &rng viem

Robert G. Martindale’, David C. Evans®, Dan Waitzberg’,
Malissa Warren*, Manpreet S Mundi®, Stanislaw Klek®,

Paul E. Wischmeyer’ and Martin D, Rosenthal®*

Conclusion: The choice of ILE in PN, particularly those containing fish oil, can
play a vital role in improving outcomes for surgical patients.

Céc van deé thwong gap trong thie hanh:
PN tri hoéq dér) HP’8 va ILVE tri hoan dé HP10, dac biét BN khéng SDD
ILVE cho lieu rat thap hoac khéng cho




Pong thuan lién quan st dung nhii dich béo

17. Based on currently available clinical data, we recommend 0.1-0.2 g fish oil/kg/day, provided by lipid emulsions containing fish oil, for ~ Agree: 16 (88.9%)
adult surgical and hospitalized patients requiring parenteral nutrition. Do not agree: 1 (5.6%)

Do not wish to answer: 1 (5.6%)

18. The use of mixed lipid emulsions containing soybean oil, olive oil, MCTs and/or fish oil at the recommended dose has not been Agree: 17 (100%)°
shown to lead to EFAD in clinical practice. Do not agree: 0

A 100% fish oil ILE has also not been shown to lead to EFAD in clinical practice. Do not wish to answer: 0

19. Based on currently available clinical data, there is no need to withhold or limit (for safety concerns) the use of ILEs containing fish oil =~ Agree: 18 (100%)
for parenteral nutrition during the first week of parenteral nutrition. Do not agree: 0

Do not wish to answer: 0

20. Based on clinical studies, systematic reviews and meta-analyses, there is no evidence that I[LEs containing fish oil increase the riskof ~ Agree: 18 (100%)
coagulopathy or bleeding abnormalities. Do not agree: 0

Do not wish to answer: 0

Stoppe et al. Critical Care ~ (2024) 28:271
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Practice Guidelines

Lipids in parenteral nutrition — expert consensus
statements: Translating guidelines into clinical practice

The generation of pro-resolving molecules from EPA and DHA, can tip
the balance towards inflammation resolution. Therefore, fish oll, a rich
source of EPA and DHA, has become an important component of
contemporary ILEs used in PN.

Triglycerides mau nén thir truérc khi bat dau truyen nhi twong béo trong tat cd | Agree:17 (100%)
bénh nhan va néu > 400mg/dL (4.5mmol/L) phai chac la lay mau ddng vi tri va Do not agree: 0
than trong khi chi dinh ILE Do not wish answer:0




PN: how to prescribe your inputs

Less omega 6 PUFAS:

« Giadm thoi gian nam vién
« Giam t&r vong 28 ngay

e Giadm thoi gian nam ICU
e Giam thoi gian tho may
PN c6 omega 3 PUFASs:

« Gidm th&i gian nam ICU
» Giam ti I1&é nhiém tring

« Gidm thdi gian nam vién
Loi ich tuy thuoc:

e Liéu lwong lipid/ PUFAs
 Thoigian PN

. Poi twong, bénh ly

w-6:w-3 Ratio

1:8 2.5:1 279 71

100% FO 30% S0O,30%  40% SO, 50% 100% SO 20% SO, 80% OO0

Omegaven®  MCT, 25% 00, MCT, 10% FO Intralipid®
15% FO Lipoplus®/Lipidem® Liposyn®

SM(@pid@ Ivelip®
Lipovenoes®

Intralipos®
EPA, DHA Lipofundin-Ne

Ngan ngtra IFALD Soyacal®
Triglycerides tang Intrafat®
nhe réi giam nhanh

64% SO, 36% MCT
StructoLipid 20%®

Can bang Omega 6

Omega 3 50% SO, 50% MCT
Lipofundin MCT/LCT®
Lipovenoes MCT®

9:1

ClinOleic®




: TPN/ SPN :
Gi&i han thé tich dich l KS duong huyét, TG

Target

?
Lipid (0.5-1g/kg/d) Na (1-2mEq/kg),
(max < 2.5g/kg/d) K (1-2mEg/kg),
Phai c6 lipid néu PN>14d S SSElnl=CloF
Uu tién ILE 20% Mg(8-20mEq) &

CCP khi TG> 1000mg/dL, f(\zli?;‘r(]’irr?EQ)’

DIC stage lll, di trng trirng 5 F
e W R va dau nanh
CERC R ERNE P LB SD U BB Thei gian truyén: 12-24h
khéng nguwng dot ngét PN Al uye

Glucose

S0 Iwong: 1-2g/kg/d | (60% kcal non AA)
Chat lwgng: BCAA | Liéu : 1-2g/kg/d
(max <4g/kg/d)
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1. Thwce trang dinh dwo'ng ngoai khoa

2. Anh hwéng cuaa suy dinh dwdng
“* NOildung dén két qua phau thuat

3. Dinh dwéng trwdc phau thuat

4. Dinh dwéng sau phau thuét




THU'C TRANG SUY DINH DUONG TREN TG

A s « 43% & BN I&n tudi ndm vién tai B| cé nguy co SDD,
"-"" 33% SDD*

b5 _* * 50% BN > 80 tudi, ndi tra tai chau Au cé6 nguy co SDD5
»: * 19% BN cham séc tai nha & Ha Lan bi SDD°

4 N
¥

" \ -
« Suy dinh dwéng tai BV . s, .

chiém ti 1é tir 20% dén 50%" - , ‘ : « 27% BN & BV Bic Kinh c6 nguy co suy dinh
- o dwéng 2

« 12% BN ndi vién & BV Trung Quéc cé

trong lwong co thé thap, 40% thiéu maus3

Suy dinh du®ng phd bién trén bénh vién khip thé gidi, anh hudng dén 50% bénh nhan

* 43% BN tai BV Cuba bi SDD trung binh va v I

11% bi SDD nang’ -
. 48% BN tai Brazil bi SDD® « 43% nguwi Ién tudi tai Uc cham séc lau dai tai cac co s& diéu tri
- ] LY bi SDD murc trung binh ° va 31% bénh nhan néi tru bi SDD 10¢

1. Norman K, et al. Clin Nutr. 2008;27:5-15.
2. Liang X, et al. Asia Pac J Clin Nutr. 2009;18:54-62. 3. Chen Y, et al. Parenteral and Enteral Nutrition. 2006;13:29-32
4. Vanderwee K, et al. Clin Nutr. 2010;29:469-476. 5. Kaiser MJ, et al. ] Am Geriatr Soc. 2010;58:1734-1738. 6. Meijers JM, et al. Br J Nutr. 2009;101:417-423.

—
7. Barreto Penie J. Nutrition. 2005;21:487-497. 8. Waitzberg DL, et al. Nutrition. 2001;17:573-580.
9. Gaskill D, et al. Australasian Journal on Ageing. 2008;27:189-194. 10. Agarwal E, et al. Clin Nutr. 2012;31:41-47.




TY LE SUY DINH DUONG TRONG
PHAU THUAT TIEU HOA

< 35% BN phau thuat cap ctru bung bi SDD [Nutrition 119 (2024) 112298]

< BN ung thw 6ng tiéu héa (thwc quan, da day, dai trwc trang) co ty 1& SDD 40% - 80%
[Nutrition 125 (2024) 112468]

< 85% BN ung thw tuy bj sut can tai thoi diém chan doan, trung binh gay st 15,1% can nang
[Nutrients 2025, 17, 647]

“ 49,7% BN ung thw gan nguyén phat bi suy dinh dwédng [BMC Gastroenterology (2024)
24:358]

< Nguyén nhan: BN (chan &n, cham tiéu, rdi loan hap thu...), khdi u (tdng chuyén héa co ban,

giam khdi co, gidm dung nap dwérng...), ché do diéu tri (héa chat, xa tri, phau thuat...)



THUC TRANG SUY DINH DUONG TAI
VIET NAM

TINH TRANG DINH DUGNG TRUGC PHAU THUAT

52 BN ung thu gan trudc PT: ty 1é SDD CUA NGUOI BENH UNG THU GAN
TAI BENH VIEN BENH NHIET DOl TRUNG UONG NAM 2023 - 2024
46,2%, SDD nang 9,6% (PG-SGA)

Nguyén Thj Lién Ha'%, Tran Thi Lé Thu?, Nguyén Minh Trong?,
Nguyén Piic Danh? Nguyén Ngoc Tuyén?, Nguyén Viin Ha2, Hoang Thi Thom?

63 BN ung thu thuc quén° 72 6% PANH GIA HIEU QUA HO TRQ' DINH DUONG TiCH CUC
' B TREN NGU'O'I BENH UNG THU THU'C QUAN
SDD, 64,3% SDD nang (PG-SGA) TAI BENH VIEN UNG BUO'U NGHE AN NAM 2024

Nguyén Viét Binh', Lé Thi Ljc!, Nguyén Thi T6 Uyén!,
Nguyén Thi Thanh Thiiy!, Trin Ngoc Hiéu!



ANH HUONG CUA SUY DINH DUONG BDEN PHAU THUAT

<% Lam tang ti I& nhiém tring, cham lién vét thwong

< Kéo dai thdi gian phuc hdi chirc nang

< Gidm dap rng v&i cac bién phap diéu tri hd tro khac
< Tang thoi gian, chi phi nam vién diéu tri

(The Malnourished Surgery Patient: A Silent Epidemic in Perioperative Outcomes, Curr Opin

Anaesthesiol, 2019)



ANH HUONG CUA SUY DINH DUONG DBEN
KET QUA PHAU THUAT

Length of hospital stay of patients with benign and malignant disease within surgery subdivisions.

Disease Malnutrition day” (min —max) Well-nourished day® (min —max) p-value
Upper gastro intestinal (n = 805) Benign 7 (2—46) 6(2—-34) 0.05
| Malignant 10 (3—120) 6 (2—45) <0.001f
Colorectal (n = 1437) Benign 8 (2—-120) 6 (2—-120) 0.73
| Malignant 8 (2-61) 6 (2—64) <0.001"|
Hepato pancreato biliary (n = 1505) Benign 7 (3—46) 6 (2—48) <0.01°
Malignant 8 (3—67) 6 (2—72) <0.001"
Neurology (n = 280) Benign 8 (3—42) 7 (2—-38) 0.01"”
Malignant 10 (7—16) 6(2-21) <0.001"
Urology (n = 769) Benign 8 (3—33) 6 (2—-59) 0.07
Malignant 8 (2-59) 6 (2—38) <0.001"
Cardio vascular thoracic (n = 631) Benign 9(2-72) 6 (2—72) <0.001"
Malignant 8 (3—38) 6 (2—48) 0.17
Skin and soft tissue (n = 284) Benign 6 (2—20) 5 (2—46) 0.68
Malignant 6(4-11) 5(2—-29) 047
Vascular (n = 43) Benign 10 (5—12) 6 (2—30) 042
Malignant N/A® N/A® N/A®
Head, neck, breast (n = 845) Benign 7 (3-31) 5(2—46) 0.09
Malignant 7 (2—38) 6 (2—-31) 0.18
Plastic (n = 135) Benign 7 (3—10) 6 (2—42) 0.19
Malignant N/A® 5(3—15) N/A®
Trauma (n = 87) Benign 7 (3—-19) 6 (3-72) 0.25
Malignant N/AC N/A® N/A®

Thoi gian nam vién kéo dai, tang chi phi cham séc clia nhém bénh nhan suy dinh dwéng




ANH HPONG CUA SUY DINH DUONG DEN PHAU THUAT

Contents lists available at ScienceDirect

< BN suy dinh dwdng trung binh va nang di

Nutrition

kém ty 1& bién chirng sau md tuy cao (27,6%),

journal homepage: www.nutritionjrnl.com

nhat 1a bién chirng ro tuy

Review

N . A . Perioperative nutritional support of patients undergoing
% BMI < 18,5 di kem ty |é t&r vong 90 ngay sau pancreatic surgery in the age of ERAS

2 Federico Bozzetti M.D.™", Luigi Mariani M.D., Ph.D."
mo tuy 20%

S Raculey of Modicine, University of Mifan, Milar, Itely
U Lz af (linical Epidemialogy and Trial Groowizatfon, Fondazione TRCCS stitudo Mazionale Tunword, Milan, Italy



ANH HUONG CUA SUY DINH DUONG DEN KET
QUA PHAU THUAT

< NC ndm 2018 trén 459 bénh nhan & BV Cho Ray:
< SDD trwdc PT lam tang 1,97 1an nguy co bién chirng va lam tang 2,82 ngay nam vién.
< SDD trwdc PT &nh hwéng dén két qué PT & BN ung thw tiéu hoa & Viét Nam

=> Can can thiép dinh dwéng trwdc PT dé dat két qua tét hon

Nutritional status and postoperative outcomes in
patients with gastrointestinal cancer in Vietnam: a
retrospective cohort study

Bui Thi Hong Loan !, Shinji Nakahara 2, Bui An Tho 3, Tran Ngoc Dang 4, Le Ngoc Anh 3,

Nguyen Do Huy &, Masao Ichikawa 7

Affiliations + expand I ——




Asia Pae Jd Clin Nuwee 2005 24¢3):3067-378

Original Article

< Nhém dwoc hod tro dinh dwéng: Effect of nutritional support on clinical outcomes in

. ) 2 x ] . . perioperative malnourished patients: a meta-analysis
« Giam dang ké bién chirng nhiém trung.

s Lz ; " L . Jing-xia Zhong BM', Kai Kang Mm°, Xiao-liang Shu pHD’
« Giam bién chirng khdng nhiém trung.
"Depm-fmem of Pediatries, Tongji Hospitad, Tong Ji University Sehool of Medicine, Shanghai, China

’ < . N ‘A “Tong Ji University School of Medicine, Shanghai, China
i RUt ngan thO’l g Ia n na m Vle n . 'fDe'pm'{mem of Nutrition, Jinshan Hospital, Fudan Universiiy, Shanghat, China

. . ~ : X . . Malnutrition is an independent risk factor for complications, mortality, wound healing, length of hospital stay,
% D IN h d won g mien d !Ch (I mmune and costs. Associations between nutritional support and surgical patients remain controversial Databases, includ-
ing Mubmed, EMBASE, Web of Science. CNKIL VIP, and the Cochrane Library, were searched to find random-
.. . s . > > 1A ¢ , ized controlled rials (RCTs) that assessed the effect of nutrtional support on clinical outcomes in perioperative
N utrltl on ) g U p g Iam ty |e b en Ch PN g malnourished patients, The methodological quality of each included trial was assessed. A meta-analysis was con-
- ducted with Rev M.m 5 2. hﬁmn RL‘TS mvnlwni, }831 pallcnts were mciudcd 1in Lhr;. mblu-mmlvsl.s Lumpmt:d
~ with control group, ‘resilis sh : S MOre ¢ - ineie n

T~ ) A ré i di fectious [relative ri m_aﬂ*'ﬂ%m 0.50, u.ﬁs;p@.&ummmmm complications (RR: 0.74;
nhlem trung ro ret hO’n SO VOI dlnh ClL: 0.63, &a&p-cﬂBl),mw;&mﬁhmmtdmylmﬁwmmmamﬁ%
. CL; -5.13, 0.16; p<0.05]. Moreover, the incidence of infectious complications in the immune nutrition group was
~ A A sigmiicantly lower than that in the standard nutrition group (RR: (075: 95% CL (.58, 0.97; p=<0.05). However,
d uJO,ng tleu Ch uan. changes in hospital costs (WMD: 894, 95% CL -1 140, 2928, p=0.05) and postoperative mortality (RR: 0,77, 95%
CL 0.41, 1.44; p=0.05) between the nuritional support group and control group were not significantly different.
In conclusion, penioperative nutritional support was superior in improving clinical cutcomes i malnourished pa-
tients, which could significantly reduce the incidence of complications and effectively shorten the length of hos-

pital stay.
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< Thang diém MUST:

Original article

Malnutrition risk predicts surgical outcomes in patients undergoing

° 15,8% BN nguy co’ SDD trung binh gastrointestinal operations: Results of a prospective study™

Judy WC, Ho **, Arthur HW, Wu ", Michelle WK. Lee *, So-ying Lau ", Pui-shan Lam "
0 Wai-shan Lau ", Sam 5S. Kwok ", Rosa YH. Kwan ", Cheuk fan Lam 7, Chun kit Tam 7,
* 17,1% nguy co cao. Yoatian 1y

4 Deparement of Surgery, Queen Moy Hospitmil, Hong Kong
Y Deparaent of Siergery, Urmired Chrison Hespiral Hong Kong

% Diém nguy co SDD la yéu t6 dw bao

SUMMARY

d’ 6C Iép Cho Background & aims: Patients undergoing gastrointestinal operations are at risk of malnutrition which
. . - may increase the chance of adverse surgical outcomes. This prospective study aimed at correlating
nutritional status of patients having gastrointestinal operations with their short-term surgical outcomes
N . > LI captured by a territory-wide Surgical Outcomes Monitoring and Improvement Program.
d ThO’I glan nam Vlen Methods: The preoperative malnutrition risk of Chinese adult patients undergoing electivefemergency
ultra-major/major gastrointestinal operations in two surgical departments over a 12-month period were
- < assessed by Chinese version of Malnutrition Universal Screening Tool, Their perioperative risk factors and
¢ TU’ VOng trong 30 ngay clinical outcomes, including length of hospital stay, mortality and morbidity, were retrieved from the
above mentioned program. Correlation of malnutrition risk with clinical outcomes was assessed by lo-
. gistic regression analysis after controlling for known confounders.
~ Results: 943 patients (58% male; mean age 65.9 + 14.8 years) underwent gastrointestinal operations
¢ TUJ Vong trong 60 ngay (40.3% emergency operation; 52.7% ultra-major procedures; 66.9% bowel resections) had analyzable
data. 15.8% and 17.1% of patients were at medium and high risk of malnutrition, respectively.
" A ’ Malnutrition risk score according to the screening tool was an independent predictor of length of
¢ Blen Ch ang y khoa n he hospital stay, 30-day mortality, 60-day mortality and minor medical complications. Similar correla-
tions were found for various sub-scores of malnutrition risk. Weight loss sub-score was predictive of
30-day mortality, 60-day mortality and minor medical complications. Body mass index was predictive
of mortality (30- and 60- day) whereas the acute disease sub-score was predictive of length of hos-
pital stay.
Ct:-ndusiﬂn5'. Preoperative malAutation wis an i

ry

- @20]4 Elsewer Ltl:l andEuropeaﬁ Suc-l.ety fc:r E’l1n1ca| MNutrition and Metabolism. All rights reserved.




ANH HUONG CUA DINH DUONG TRONG PHAU THUAT

Impact of prehabilitation on decreasing

The Impact of Preoperative and Postoperative Nutritional Interventions mempitalization gosts

on Treatment Outcomes and Quality of Life in Colorectal Cancer
Patients—A Comprehensive Review Avrerage cost of hospitalization

by Barbara Piekarska & Mateusz Prusisz &, Marcin Wlodarczyk * & @', Jakub Wtodarczyk &,
Mateusz Porc & Inez Bilinska & Kasper Marynczak & and tukasz Dziki &

Department of General and Oncological Surgery, Faculty of Medicine, Medical University of Lodz, 90-213 Lodz,
Poland

. Total mean cost of six months care
Author to whom correspondence should be addressed.

Medicina 2024, 60(10), 1587; https:/Idoi.org/10.3390/medicina60101587

Submission received: 31 August 2024 / Revised: 16 September 2024 | Accepted: 19 September 2024 / € (E£3000.00€ 10 000.00€.15 000,008 20 000,00 2500000
Published: 27 September 2024 | Patients that recived interventions ® Control group

=> Can thiép dinh dwong (o cé}c bénh nhan suy dinh dwéng
giup giam chi phi nam vién diéu tri va cham sdc sau 6 thang



ANH HUONG CUA DINH DUONG TRONG PHAU THUAT

** 31 bénh nhan suy dinh dudng, Khoa PTTH- BVHNVD
* Thoi gian nubi dudng: 9,6 ngay (5-27 ngay)

* Nang luvgng trung binh: 1501 kcal/ngay
s Duong nudi duwdng: két hop (21), tinh mach (10)
% Két qua:
I T T
Can nang (kg) 43,9 45,1
Protein (gr/l) 66,4 71,3



Tich hop cham séc dinh dwéng vao diéu tri tdng thé (ERAS)

k

CHAM SOC (Can thiep dinh dwdng som, ngay khi phat hien nguy co suy dinh dwong va
duy tri trong sudt giai doan sau md, bao gom ca dinh dwérng mién dich

>
TR U’O’C _ SAU Tranh nhin doi trwdc mod: cung Cép carbohydrat cho dén 2 gio trwdec PT

\
(

PHAU THUAT }

\
(

Sau phau thuat: 8n dwdng miéng s&m nhét cé thé

Kiém soat dwdng huyét hiéu qua:

(ESPEN guidelineon (o yéu t6 lam tang di hoa, lam giam chirc néing tiéu héa (vi du: dau)

\
(

clinical nutrition in e ,_ » _
Giam st dung thubc gian co trong giai doan hau phau
\

surgery — Update 2025) (

Van ddong sém dé ho tro tbng hop protein va cai thién chirc nang co.




DINH DUONG TRUOC PHAU THUAT

% Sangloc va danh giad dinh dwéng:
- Can thwe hién cho BN phau thuat (nhat 1a PT I1&n) ngay khi

nhap vién

- Nguy co cao roi loan chuyén hoa:

- Gidm can (khdng mong mudn) > 10-15% trong 6 thang

- BMI <18.5 kg/m?2

- NRS (kh&u phan an, d6 nang bénh, tudi > 70) > 5, SGA (tién str, khdm
thue thé): mirec C

- Alb mdu < 30 gr/I (khéng cé suy gan, than) e ? ";



DINH DUONG TRUOC PHAU THUAT

Contanis hsts available gl Scigncelitect

Clinical Nutrition

journal homepaga: hitp:/www aloovier.com/locate/cinu
* ~ < A \ n~ ESPEN Guideline
0
* Ng uyen taC' UJu tlen duo’ng rth ESPEN guideline on clinical nutrition in surgery - Update 2025 )
Arved Weimann ', Mihailo Bezmarevic ", Marco Braga®, M. Isabel T.D. Correia”, BT

Pamela Funk-Debleds ", Luca Gianotti’, Chelsia Gillis ¥, Martin Hibner ",

1 Jesus Fernands B, Inciong”, Mohammad Shukri Jahit', Stanislaw Klek A Takayuki Kori',
(Recommendation 21)

Alessandro Laviano ™, Olle Ljunggvist”, Dileep M. Lobo", Carmelo Loinaz Segurola’,
Isacco Montroni ¥, B, Ravinder Reddy ', Nicole M. Saur *, Anna S5chweinlin ', Han-Ping Shi ",
Hiroya Takeuchi®, Dan L Waitzberg ™, Ola Wallengren ™, Paul E. Wischmeyer”,

* N . Dirk Ysebaert*, Stephan C. Bischoff®
*** Muc tiéu:

SUMMARY

, . o , - Early oral feeding 15 the preferred mode of nutrition for surgical patients. Avnoidance of any mutritional
Tra n h n h I n a n ke O d a I therapy bears the risk of underfeeding during the postoperative course after major surgery. Considering
H L] that malnutrition and underfeeding are rsk factors for postoperative complications, nutritional therapy
is mandatory Tor any surgical patient at nutritional risk, especially for those undergoing upper
, gastrointestinal surgery. The focus of this guideline s to cover nutridonal aspects of the Enhanced
N o Recovery After Surgery (ERAS) concepr and the special nutritional needs of parients undergning major
D uy trl kh OI CO’ . surgery, e.g. for cancer, amnd of those developing severe complications despire best perioperative care,
From a metabolic and nutritional point of view, the key aspects of perioperative care include: a) Inte-
aration of nurrition into the overall management of the patient, b)) avoidance of long periods of pre-
. ¢ , . R < operative fasting c) re-establishment of oral feeding as early as possible after surgery d} start of
G I a m b I e n Ch an g n h Ie m tru n g nurriional therapy early, as soon as a nutritional risk becomes apparent &) metabolic control e.g. af
. blood glucose, [) reduction of factors which exacerbate stress-related catabolism or impair gastroin-
testinal function, g) minimized time on paralytic agents in the postoperative period, and h) early

mobilization to facilitate protein synthesis and muscle function.
4 < AL = < " A The suideline presents 44 recommendations for clinical practice in patients underzoing elective and
R ut n g a n th O’ I g I an n a m VI e n . non-elective surgery, including new recommendartions for frailty assessment, sarcopenia diagnrosis, and
. prehabilitation. As in the former ESPEM practical guideline, the recommendatons were additonally

presented in decision-making flowcharts.

© 2025 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights are reserved,
including those for text and data mining, Al training, and similar technologies.
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DINH DUONG TRUOC PHAU THUAT

Energy

Elective surgical L ' =,
: Mw Oral nutritional 4 I'iﬂaiill'ﬂﬂi yee
. therapy nutritional
_— therapy

Screening (NRS-

Preoperative
Pe 2002) and

patient

Assessment Consider EN/SPN
s )
High risk e cancer
NRS =5 osipone surgery at
WL >10% least 10-14 d
'E']:,f," ;.;1&, 5 r Consider
- mh._..ﬁq[i y prehabilitation

ESPEN guideline on clinical nutrition in surgery — Update 2025 )



DINH DUONG TRUOC PHAU THUAT

(o
: ST Delical
“*Nguy co SDD cao — can thiép dinh duwéng = 7- Maltodexiricine
14 ngay trwdc md (néu co thé tri hoan mo). Goul, e

BN can thiép dinh dwdng trwedc md: can danh gia
dinh dwédng thwéorng xuyén sudt thdi gian nam vién,

3R o
2489
- e IQ zsu 2509 ,.f" “

sau khi ra vién (Recommendation 33)

, - L Thoidiém  Dung dich Lieu
“*Uong carbohydrate t&i 2 gio trwdc mo dé giam o
L . . y e gio :
khang insulin, tang cdm giac thoai mai T e ?:rrt‘)% r‘]"}!/‘;':ate 800 ml
(Recommendation 3) el (12,5%
t gr 2 maltodextrin) 400 ml
reroc mo



DINH DUONG TRUOC PHAU THUAT

< Phuc hoi trwéc phau thuat: 3 thanh phan vm% 18 ﬁ? 'Y /B v,%,m
. TAN TROD:%g # _ 4 LAU':')';RONG
v'Dinh dwdng

v'Hoat dong thé luc

v'Tbi wu tdm ly/ gido duc bn/ kiém soat bénh nén.

< C&c chat nhw arginine, glutamine, acid béo omega-3, nucleotide c6 tac dung
diéu hoa mién dich va gidm bién chirng hau phau.

< Vi chat va vitamin: thiéu Zn, Se, Fe, vitamin B12, thiamine, vitamin D gay

bién chirng nang hon.



DINH DUONG TRUOC PHAU THUAT

Cac phwong phéap dinh dwong:

Phuwong phap Pworng dwa vao | Chi dinh

o e O
e e e 'ﬂ.—-—-

An qua miéng (Oral | Tw &n udng binh | B&nh nhan con kha

Feeding) thwong nang nhai, nudt —
Nudi dwéng qua , Khang thé &n ==
dwéng rudt (Enteral | Qua 6ng tiéu hda | nhwng rudt con s
Nutrition - EN) hoat dong :

Nudi dwéng tinh
mach (Parenteral
Nutrition - PN)

Puwong tiéu hoa
khéng hoat déng s
dwoc

Qua dwdng mau
(TM)




DINH DUONG SAU PHAU THUAT

Consider insertion of
NCJ/NJ during
surgery

Management
according to ERAS
protocols

Dietary counseling,

rosioperative Early oral intake R~ - D‘_NS' consider EN

patient - 3 JINCJ via NCJ, follow up
monitaring

Nutritional therapy

Special cases

Before
transplantation
Aot i

After transplantation After bariatric surgery
Mutritional therapy Nuftritional therapy




DINH DUONG SAU PHAU THUAT

< Nguyén tac:

- An s&m qua miéng/ éng thdng vai gi& sau PT theo kha nang dung
nap cia BN néu khéng chdng chi dinh, BN tinh, huyét dong 6n
(Recommendation 4)

- An dwdng miéng can phi hop loai PT, kha ndng dung nap cua
BN (nguy co cham Iwu théng da day, liét rudt)

> Néu an khéng di — ONS — EN — PN tiy mirc d6

» Néu khdng thé EN trong > 5 ngay hodc EN < 50% nhu cau trong

3-4 ngay: két hop EN va PN (Recommendation 9, 10)



DINH
DUONG
SAU
PHAU
THUAT

Nhu cau dinh dwéng:
Nang lwong: 25—-30 kcal/kg/ngay
Protein: 1.2—2.0 g/kg/ngay tuy murc stress
Theo doi dich — dién giai — glucose — CN gan than.

Vi chat: thiamine, zinc, selenium, vitamin D, sat, B12



DINH DUONG SAU PHAU THUAT

T6i wu hda cho cac nhém dac biét:
< Tré em: Dé SDD, wu tién stra me
< Ung thw dwérng tiéu hdéa: SDD rat phd bién — sang loc bat
budc => nén dinh dwéng mién dich: bd sung arginine, axit béo

omega-3 va nucleotide 5-7 ngay (Recommendation 19, 25)

< Phau thuat béo phi: B6 sung vitamin, khoang chat, dic biét
protein dang 16ng, tranh ONS nhiéu dwdng (dumping

syndrome).



DINH DUONG SAU PHAU THUAT

To6i wu hda cho cac nhém dac biét:

< Ghép tang: EN s&m sau md, bd sung vi chat, probiotic +

xo' — gidm nhiém khuan.

< Phau thuat I&n bung — gan — tuy: Nhu cau protein tang
cao => EN s&m qua 6ng théng dwoc khuyén cao manh.

<> Bénh nhan ICU sau mé: Tranh cho an qua mdc. Bat dau
70% nhu cau, tdng dan theo dung nap.

< Ngwi cao tudi: Rat dé thiéu protein va vi chat. Chu
trong duy tri khdi co.



DINH DUONG SAU PHAU THUAT

Cac phwong phéap dinh dwong:

Phwong phap Pwong dwa vao | Chi dinh

Tw an uéng binh | Bénh nhan con kha nang nhai,

An qua miéng (Oral Feeding) thuong Ut

Nudi dwong qua dwong rudbt

(6ng thdng ngoai co’ thé) Qua 6ng tiéu hoa Khong the an nhung ruot con hoat

(Enteral Nutrition - EN) dong
Nudi dwong tinh mach Qua dwdng mau | Dwong tiéu hda khéng hoat dong
(Parenteral Nutrition - PN) (TM) duoc




NUOI DUONG QUA DPUONG RUOT
(ONG THONG NGOAI CO THE)

< Pwa chat dinh dwéng vao da day/ rudét non qua ong
thong khi BN khéng thé &an dwdng miéng nhwng dwéng
tieéu hdéa con hoat dong.

“*Chi dinh:

« Bénh nhan c6 rdi loan nubt

- Ung thw vang dau cb khéng thé &n udng duoc.

- Sau phau thuat viing miéng, ham, thwc quan.

- Bénh nang, khdng thé an udng du qua dwdng miéng.



NUOI DUONG QUA ONG THONG NGOAI CO THE

< Céc loai 6ng thong: Nén dat 6ng thong héng trang trong md cat DD,

TQ, ta tuy néu SDD (Recommendation 30)

Loai 6ng DPac diém Thei gian sir dung
Nasogastric tube (NG)  Ong théng miii — da day Dw&i 4 tuan

Nasojejunal tube (NJ) Ong théng miii — héng trang Khi can tranh da day
Gastrostomy (PEG) Pat éng truc tiép vao da day qua da Dai han (> 4 tuan)
Jejunostomy Pat 6ng vao rudt non qua da Del el Sl G e

hoat dong



NUOI DUONG QUA ONG THONG NGOAI CO THE

% Cac loai dung dich dinh dwong:

- Dung dich céng nghiép (thwong mai): can dbi ndng lwong, dam, chéat béo, vitamin va khoang.

- Dung dich tw pha (homemade): chao xay, sup xay, can dam bao vé sinh va do ddng nhét.

- C6 thé dung cdng thirc chuan, giau dam, cao nang lwong, hodc danh riéng cho bénh Iy (BTD, suy than...).
< Cac phwong phap bom dinh dwong:

- Bom tay (bolus): 200-400 ml/lan, 4—6 lan/ngay.

- Bom lién tuc (continuous feeding): bang bom tiém dién ho&c hé thdng truyén nhd giot.

* Nho giot cach quang (intermittent feeding).



NUOI DUONG QUA ONG THONG NGOAI CO THE

< Bién chirng thworng gap:
« Budn ndn, tiéu chay, tdo bon

- Trao ngworc, viém phdi hit phai

» Tac 6ng théng

- Nhiém trung tai vi tri dat 6ng (v&i PEG/jejunostomy)

*» Theo doi va danh gia:

* Theo doi lwvong dich vao —ra

* Danh gia dinh dwdng (can nang, albumin, prealbumin...)
* Danh gia chirc nang tiéu hoa, phan

- Kiém tra 6ng théng dinh ky




NUOI DUONG TINH MACH

< Dinh duwdng duwdng TM (bao gdm ca Omega 3) nén bat dau cang s&m cang tot

néu cé chdng chi dinh v&i dinh dwdng duwdng tiéu héa hodc dinh dwdng duwdng
tieu héa du kién kéo dai < 7 ngay (Recommendation 13)

% Chi dinh:

- Ruét khéng hoat ddng: Tac rudt, liét rudt sau mo.

- Ruét khéng an toan dé st dung: RO tiéu héa phirc tap, viem phic mac, viém tuy
cap nang.

- Hap thu kém nghiém trong: Hoi chirng rudt ngan, mat ruét.

» H6 tro dinh dwdng tam thoi: Trwde khi co thé cho an qua rudt hodc dwdrng miéng.



NUOI DUONG TINH MACH

Loai PN Déc diem Khi nao diing l
TPN (Total Parenteral A Cung cép day da nang luvong, 3 ﬁ N
Nutrition) Qua TMtrung tam dai han (>7 ngay) i )1;-“ {

Ngan han (<5-7 ngay), dinh
dwdng khéng day du

PPN (Peripheral

Parenteral Nutrition) Qua TM ngoai vi

Thanh phan Chirc nang

Glucose Nang lwgng chinh

Amino acid Téng hop protein, phuc héi mo

Lipid (nhd twong béo) | Nang lwgng dam déc, cung cap acid béo thiét yéu = wu tién st dung tui
Dién giai Na*, K*, CI7, Ca?*, Mg?*, Phosphate ba ngin ‘all-in-one’
Vitamin va vi chat Thiét yéu cho chuyén hoa

(Recommendation 14)

Nudc Dung m&éi va bu dich




NUOI DUONG TINH MACH

< Nguyén tac:

- Wu tién nudi rudt néu cé thé. Han ché thdi gian PN khi c6 thé EN hodc &n udng

- Bat dau twr tir, tAng dan theo dung nap. Theo ddi dwdng mau, dién gidi, chc
nang gan — than

< Bién chirng:

- Lién quan dén catheter: Nhiém trung huyét, tac mach, viém TM

- Chuyén hoa: Tang/gidam dwdng huyét, rbi loan dién giai (Na*, K*, Mg?*...), hoi
chirng tai nudi dwd'ng (Refeeding syndrome)

- Dai han: Gan nhiém m&, (* mat, bénh xwong chuyén hoa




KHUYEN CAO DINH DUONG BDUONG TINH MACH SAU MO

% VI

Contents lists avallable at StisncaDirec CLINIEAL
NUTRITON

* Tiéu hao nang lvong cua cac bénh ung thw I&n . y
Clinical Nutrition

- Nhu cau nang lwong cla BN sau phau thuat tang 1én

journal hamepage: http.//www. eleevier.com/iocats/clnu ==

- Chwa thé str dung ngay dinh dwéng dwédng rudt sau mé e

Enhanced recovery programs in gastrointestinal surgery: Actions to )
promote optimal perioperative nutritional and metabolic care =

- Van dé chan an sau moé: buén non, non, gidm vi giac, ...

Luca Gianotti ", Marta Sandini ", Stefano Remagnoli °, Franco Carli *, Olle Ljungqist *

% Nén: I

 Dinh dwéng duéng ruét cé thé khong da g e

* Dinh dué’ng dwc‘rng tinh mach la can thiét ELSEVIER e T ——

* Nuoi du@ng tinh mach Cén tiép tuc>7 ngéy Sau mé: ;’:jrci:wrative nutritional support of patients undergoing @mm
pancreatic surgery in the age of ERAS

v'Dbi véi BN suy dinh dwéng, rudt chwa hoat
v'BN ¢6 bién chirng sau md khéng thé dinh dwdng dwdng rudt



HIEU QUA DINH DUONG BUONG TINH MACH SAU

MO TRONG ERAS

Open Access | Review

The Impact of Preoperative and Postoperative Nutritional Interventions
on Treatment Outcomes and Quality of Life in Colorectal Cancer
Patients—A Comprehensive Review

by Barbara Piekarska & Mateusz Prusisz &, Marcin Wiodarczyk ™ & ‘3, Jakub Wiodarczyk &,
Mateusz Porc & Inez Bilinska & Kasper Marynczak & and kukasz Dziki &

Department of General and Oncological Surgery, Faculty of Medicine, Medical University of Lodz, 90-213 Lodz,
Poland

* Author to whom correspondence should be addressed.

Medicina 2024, 60(10), 1587; https://doi.org/10.3390/medicina60101587

Submission received: 31 August 2024 /| Revised: 16 September 2024 / Accepted: 19 September 2024 /
Published: 27 September 2024
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=> Nudi dwéng tinh mach bb sung s&m sau md

lam gidm ti I& bién chirng khdong nhiém tring,

giam thoi gian st dung khang sinh ...
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Early vs Late supplemental parenteral nutrition

Mean energy intake Nosocomial infections (36) Noninfectious Therapeutic antibiotic days
(kekl/day) complications (%) in)

M Late supplemental parenteral nutrition (L-SPN) ™ Early supplemental parenteral nutrition(E-SPN)




KET LUAN

< Dinh dwdng dong vai tro quan trong trong

phau thuat tiéu hoa.

—~—

J‘

< Két hop cac phwong phap dinh dwéng dé dat

hiéu qua toi wu trong chién lvoc ERAS

< Can phdi hop gitra phau thuat vién va chuyén

gia dinh dwdng.




TRAN TRONG CAM ON!
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BANG CHUNG KHOA HOC

Mang lai hiéu qua trén bénh nhan ung thu

Paclo Pedrazzoli et al. (2019). Effect of whey protein isolate supplementation on
body composition, muscle strength, and treatment folerance in malnourished
advanced cancer patients undergoing chemaotherapy.

Barbarino et al. (2013) Fatigue in patients undergoing radiation therapy: an obser-
vational study; Minerva Med 2013; 104:185-91

G. Landoni et al. (2009) Improvement of antioxidant status in woman conventional-
ly treated for breast cancer after 12 months of a cow milk whey — based supplementa-
tion, Mediterranean Journal Nutrition and Metabolism (2009] 2 (2): 127-131.

Ricardo Caccialanza (2019) Early nutritional supplementation in non-critically ill
patients hospitalized for the 2019 novel caronavirus disease (COVID-19): Rationale and
feasibility of a shared pragmatic protocol.

Giam chiing ting phosphate trén bénh nhan suy than

Guida et al. (2010) Dietary phosphate restriction in dialysis patients: A new approach
for the treatment of hyperphosphataemia.

Giam cang thing than kinh cho bénh thén kinh

C.Carlesi et al. (2011) Milk whey protein dietary supplemention as tool for modifying
oxidative stress in neurological disorders, Proges in nutrition Vol 13, 60-70

Cottalasso D et al. Glutathione and oxidative stress. ADI Magazine 4. 2008; 12:
366-367.

Hiéu qua trén ngudi cao tudi

Yuxiao Liao et al. (2018) Prospective Views for Whey Protein and/or Resis-
tance Training Against Age-related Sarcopenia, Aging and Disease Volume 10,
Number 1; 158-174,

Kiém soat dwong huyét lic doi. Cai thién viém, stress oxy hoa va

cac bien chirng tieu dwéng.

Derosa G, D'Angelo A, Maffioli P. Change of some oxidative stress parameters

MNutrition. 2020

after supplementation with whey protein isolate in patients with type 2 diabetes.

Nha san xuit: Biodue SpA
Via L. da Vinci, 23 - Loc. Sambuca V.P. - Barberino Tavarnelle (Fl) - Italy

Nhap khau & phan phéi: Cong ty TNHH Thuong mai Dugc pham Phugng Linh
Bia chi: 58 6 E, KEIT Bal Kim, phuéng £inh Cong, Ha Nl
Bién thoai: 091.555.3579 [ Emall: plpharcomgmail.com

Tal lidu Iuu hanh néi b

PROther”

SAN PHAM DINH DUGNG Y HOC

ﬁ_ﬁﬁ#ﬂf =
B p—
‘\'7:,'«

- Dam whey phan lap tinh ché
chifa 92.5% protein
- Chira ham lugng cao Cysteine
=.- B6 sung acid amin gitp cau tao protein

v



THANH PHAN: *
1 @ Chiing minh hiéu qua trén lam sang.
DIF16WPI - dam whey phan lap khéng bién tinh chiea toi thidu 92,5% protein véi ham
lvgng cao cystein (2,7%) - cung cap 18 acid amin ' ; o bA ; Z
DIF16WPI * dugc chiét xudt théng qua quy trinh sdn xuat vi loc trén mang, sau do xi ly sdy @ Blige cap bang sang ché.
phun & nhiét d6 thip. ' .
- - @ Hiégu qua cho bénh ly nanag.
san phdm protein @ Sinh kha dung cao BV 104.
Isoleucine 7.26 8.21
Leucin 9.87 1117
Lysin 9.75 11.03
Methionine | 215 | 243
Phenylalanine 2.80 317 " _——
: = CONG DUNG:
Threonine 7.07 8.00
Bé sung acid amin ¢dn thiét véi ham Iugng cao cystein (2,7%) vao dinh dudng
Tryptophan 1.60 _ 181 ciia d6i tuong cin b sung acid amin. ' '
Valine 6.62 749 POI TUONG SU DUNG:
Histidine 1.54 174 1. Ngudi thiéu cd, nhude cd, suy man |
Alanine 525 504 2. Ngudi mac bénh man tinh: dai thao duting, COPD,...
— 3. Naudi tréi qua hoa xa tr|
Arginine 1.89 214 4. Ngudi trai qua loc mau
Aspartic 10.60 11.99 5. Ngudi bénh thoai hia than kinh: alzeimer, parkinson, ¥g cing tea ¢d bén
; 6. Ngudi trude va sau phlu thuat
Cysteine 237 _ 2.68 7. Ngudi bénh ICU, bénh Iy nang
Glatamic 18.10 20.48 8. NgUoi cao 1Gi, Nguoi kenlhép_ thu
9. Suy tim, suy gan, phuc héi chic nang
Glycin 1.51 1.71 =
4 HUGNG DAN SU DUNG:
Proline 6.04 6.83
Seare 4.96 561 *Lay 1-2 goi Prother hoa tan trong 150-200 ml nudic ngudi, khudy nhanh va ding luan.
. “Hoa tan 1-2 goi Prother trang lugng chat Idng thich hap, can cif trén lUang nudc va
Tyrosine 2.67 3.02 protein tinh toan can cho bénh nhan, dua gua éng thong dudng mai miéng va/hodc
- ~ mé théng da day (PEG) difa theo danh gia 1am sang.
Bao quan: Bio quan noi khd mat, tranh anh nang truc tiép. Tranh nhiét d6 cac.
Han sir dung: 3 nam ké tir ngay san xuat.




HOI NGHI KHOA HOC THU'ONG NIEN LAN THU V - VietSPEN 2025

HOI NUOI DUONG DUONG TINH MACH & BPUONG TIEU HOA VIET NAM

“Cép nhéat dinh dudng cho ngudi béo phi/suy giam khéi co’—
Ung dung trong ldm sang gitip néng cao hiéu qua diéu tri”

PHIEN VE TINH - NHI




TS.BS. Lwu Thi My Thuc, ThS. BS. Pham Anh Tho
Khoa Dinh dudng
Bénh vién Nhi Trung wong

Tan tam - Chat lugng Pa Nang, ngay 06 thang 12 nam 2025

Vi stic khoé Tré em Viét Nam benhviennhitrunguong.gov.vn @ facebook.com/bvnhitrunguong







NGUYEN NHAN BEO PHi CO THAT SU’ PON GIAN?

80

3.3
I I I 2'6 1.3 1'3 0.7
B ] s = —

ndong khéng biét chu y n héa thuéc thi€u ngu stress co dia ngu nhiéu




| BEO PHI LA HAU QUA CUA
LOI SONG THIEU LANH MANH VA CAN DOI?




YEU TO QUYET DINH TANG TRUONG VA BMI

oA B
tPie theTes baet 4tTety
:'% 0.6 ++++++++ + ++#++++ +

0.2

0.0

1.0

Twong quan BMI

u.e

trong cap

0B

- Tang trwéng va BMI trwéng thanh phu thudc vao di truyén, khéng phai méi trwdng.

’ Béo phi khong phai lwa chon ma dworc 1ap trinh di truyen.

Khac trirng:

Spedfic arvironment

Nudi riéng
-

0 - - -
- - - - - 8
- ...‘...'.--.-

Nudi cung 89 0.33 0.0

T et et et ®e
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Age, y Age, vy

Stunkard et al. NEJM 1990 Silventoinen et al. AJCN 2016 CODATwins




CO CHE DIEU HOA CAN NANG

=

Can bang nang luong
Tounian P, Arch de Pediatr 2004




AAN LOAI BEO PHi THEO CO' CHE BENH SINH

PON THUAN THU PHAT

PON GEN, HOI

CHUNG, DUO1 bOI

 Kh&i phat 6 tudi « Khé&i phat va nang sém e TUy nguyén nhén

» Khong cham phat trién tri - Cham phat trién tri tué » C6 thé cham phat trién
tue  R&i loan hé ndi tiét tri tué

« Khéng roi loan hé noi tiét S B4 lsar s o 7 + C6 thé rdi loan mot

» Khong rdi loan hanh vi an uéng tuyén noi tiét

udng

« Tang hanh vi an udng




THONG PIEP SO 1 8BESE- =  OBESITY

- Béo phi 1a mét bénh ly, co co ché
bénh sinh két hop va phure tap.

» Bé€o phi khong phai la mét Iwa chon,
MmOt dac dieém.




DICH TE

> Dén 2021, c6 93,1 tridu tré em 5-14 tudi (18,1%) va 80,6 triéu thanh thiéu nién 15—24 tudi
(20,3%) trén toan cau sdng chung véi béo phi. (GBD 2021)

> Ty lé thira can & tré dwdi 5 tudi ving thanh thj va ndng thén nam 2010 1an lwot 1a 6.5 va

4.2%, da tang 1én 1an lwot 1a 1.5 va 1.6 1an ttr 2000. (Téng Piéu tra Dinh duédng 2000-2010)

> Ty lé béo phi & tré 5-19 tudi da tang tr 3 lan trong giai doan 2010-2020. (Téng Diéu tra
Dinh dwéng 2010-2020)

> Ty |& béo phi & tré trai > gdi, 1an lwot chiém 65 va 60% & nhém 5-9 va 10-19 tudi. (Téng
Piéu tra Dinh dudng 2010-2020).

Béo phi tré em la van dé sirc khée cong dong, ting nhanh & cac nwéc dang phat trién.

i
&
=
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DINH NGHIA (WHO): DU THU’A MO’

» Thwa can la tinh trang sinh |i dac trung
b&i sy tich IGy m& nhiéu hon so véi quan
thé dan sb clng Itra tudi va gidi tinh.

» Béo phi la tinh trang bénh |y do nhirng

anh hwdng dén stre khde, thé chat, tam ly,

nguy co bénh tat trong twong lai do sw

tich tu m& qua murc gay nén.

% ‘dl
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TIEU CHUAN VANG CHAN BOAN BEO PHI:

DEXA

Children’s Nutrition Research Center o CO, Ché DUng 2 Chum t|a

Body Ccmesiiion

aborutoryo dé phé.n blét XU’O’ng > naC

Pediatric Body Composition Reference Charts

1 =+ Blue Text
____ Subject
Birth Date: mim /o £ yyyy
Measurernent Date; 1270212025
Sey Fermal
Race: Whita
_ Measur
Measurement Linits: [ {cm,kg)
Helght
Weigh

DXA Values

BMC {grams}):

BMD (gferma 2}

Lean (grams);

Fat {grams):

SW Version

BMC, Lean, & Fat must b
DXA Z-scores are available only for ages 8- 20 yrs.

e entered in order to calculate any £-score,

(co + nwdc) > mo (theo
muc do hap thu tia).

e Tham chiéu NHANES:
https://www.bcm.edu/body

complab/DXAapp/DXA-
calculator-kids.html

» Khong san cb.


https://www.bcm.edu/bodycomplab/DXAapp/DXA-calculator-kids.html
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»—  TIEU CHUAN VANG PHAN BO MG CO THE:

MRI

* Co ché: Muc hap thu proton
tr trwdrng (m& nhiéu proton
nhat). Phan biét SAT va
VAT.

e https://pmc.ncbi.nim.nih.gov
/articles/PMC8517194/

« Tham chiéu: Marunowski et
al. Front Nutr 2021: 262
MRI cua 111 tré nir, 151 tré
nam Phan Lan 6- 18 tudi.

« Khéng san co, ton kém
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>~ BMI TRONG CHAN DOAN BEO PHi TRE EM

» Nhanh, dé&, dong nhat, ré - Khéng tryc tiép do
» Twong quan cao v&i khdéi me & tré > 2 tudi;: ~ khoimo
r = 0.7-0.85 (Mei et al., AJCN 2002; «Khéng phan biét
Freedman et al. Pediatrics 2005; Reilly etal.  dwoc thanh phan co
Obesity Reviews 2006). thé

- Twong quan trung binh & tré < 2 tudi: r =
0.4-0.7 (Demerath et al. AJCN 2002; Fields
et al., AJCN 2009; Blake et al. Pediatric
Obesity 2016)

BMI la cdng cu ho tre chan doan béo phi tré em trén 1am sang
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PHIEN GIAI CHI SO KHOI CO THE




THONG DIEP SO 3

« BMI 1a chi so lam sang tien loi, tin cay va
dong nhat dé danh gia khéi m&

* Khong dung BMI don doc de chan doan ma

phai dwa vao cac khdi co thé khac va anh
hwdng strc khoe cua béo phi.




TIEU CHUAN CHAN DOAN BEO PHI TRE EM

-
chiéu

NICE 0-4 tudi: _ Chuan tdng Brazil, Ghana, An Do,
2014 WHO trwdng Nauy, Oman, va Hoa Ky
2006 (reference)  1997-2003 + Khuyén
c4o MGRS; 0-5 tudi
2-20 tudi: BMI = > BPV98 =BPV99.6 Normative Anh 1978-1994; 23 tuan
UK90 BPV91 (+2.05 (+2.68 SD) population  thai-23 tudi
(+1.34 SD) data

SD)




TIEU CHUAN CHAN DOAN BEO PHI TRE EM

-
chiéu

0-5 tudi:
WHO
2006

5-18 tudi:
WHO
2007,
CDC 1977

ENDO 0-2 tudi:
2016 WHO
2006

2-19 tudi:

CDC 2000 BPV85

CN/CC> >+3S5D

+2 SD

BMI>+1 >+2SD

CN/CC 2
BPV97.7

2 BPV9S =>120% x BPV95

hoac 35

Chuan tang
trvdng
(reference)

Normative
population
data

Chuéan tang
trwdng
(reference)

Normative
population
data

Brazil, Ghana, An D6,
Nauy, Oman, va Hoa Ky
1997-2003 + Khuyén
cdo MGRS; 0-5 tudi

Hoa Ky 1960-1970

Brazil, Ghana, An D6,
Nauy, Oman, va Hoa Ky
1997-2003 + Khuyén
cdo MGRS; 0-5 tudi

Hoa Ky 1971-1994, 2-19
tudi




TIEU CHUAN CHAN DOAN BEO PHI TRE EM

-
chiéu

HAS 2022 0-2 tudi

AAP 2023

AFPA
CRESS/
INSERM
2018

2-18 tudi
IOTF
2000 va
2012

CDC 2000
2-19 tuoi

BMI >
IOTF25

BMI 2
BPV85

BMI>+2 >+3SD

SD

>|OTF30 >I10TF35

=2 BPV95

II: 2 120% X
BPV95* hoac 35
11l: = 140% hoac
40

Normative
population
data

Quy chiéu
nguoc tw
BMI trivdng
thanh

Normative
population
data

Phap 1990-2018, 1

thang — 18 tudi

Brazil 1989, Anh 1978—
1993, Hong Kong 1993,
Ha Lan 1980, Singapore
1993 va Hoa Ky 1963—
1993, 2-18 tudi

Hoa Ky 1971-1994




Dai dién

)CAC THAM CHIEU TRONG DANH GIA BMI

WHO

Co so Chuén tang trwdng cla tré em khée manh,

nudi dwdng tdi wu

|IOTF
Xay dwng nguwdng BMI theo tubi twong &rng voi
BMI 30-35 trwdng thanh

Chau A An D6, Oman Hong Kéng, Singapore
Chau Phi Ghana X
Chau My Hoa Ky, Brazil Hoa Ky, Brazil
Chau Au Na Uy Anh, Ha Lan
Tubi (ndm) 0-19* 2-18
Béo phi BMI/T > +3 SD BMI =2 IOTF 30
Béo phi nang BMI/T > +5 SD BMI = IOTF 35
Do nhay 0,82-0,97 0,12-0,35
Do dac hiéu 0,86-0,94 0,95-0,998




THONG DPIEP SO 4

- WHO, CDC hay di¥ liéu quoc gia phu
hop sang loc béo phi trong cong dong.

y
* |OTF phu hop danh gia bénh béo phi
trong lam sang.




Béo phi don thuan

(tat ca cac tiéu chi)

Tang tré lai khoi m& 6 tudi

Chiéu cao binh thwdng

Phat trién tam than van déng binh thuong
Khéng c6 roi loan ndi tiét
Khéng co6 rdi loan hanh vi

Khéng co6 di tat bAm sinh kém theo

Dau hiéu c& dé cua béo phi >

(mét trong céc tiéu chi)

Béo phi nang trwdc 5 tudi

Cham phét trién chiéu cao
Cham phét trién tri tué

R&i loan tuyén ndi tiétt

R&i loan hanh vi an udng
Rdi loan hanh vi khac

Di tat di kém: mat, ngén, than,...



THONG DIEP SO 5

« Dau hiéu co _do cua béo ph\
khong don thua thuan la béo phi
nang va som, tam voc thap, anh
hwéng dén tri tue, tuyen noi tiét
ho&c hanh vi &n udng. Y

e st




CHAN POAN BIEN CHU'NG BEO PHI O TRE EM
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Ol LOAN CHUYEN HOA O TRE MAC BENH BEO PHI

Druel et al., Clin Minoun et al., J |Bénh vién Nhi
Endoc 2006 (n = 308) | Pediatr 2008 (n = | Trung wong
384) 2025 (n =154)
Khang insulin 72% HOMA > BPV75 60 HOMA > 2
RL dung nap dwong 1% 13% 5.5%0***
Dai thao dwong 1% 0.5% 1.2%
R&i loan lipid mau 18%
Tang LDL chol 9% 14.9%
Giam HDL chol 22% 13%
Tang Triglyceride 22% 8% 5.1%

Tang huyét ap 2% 0.6%




| Midetnacin |
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DIABETES !

Roi loan dung nap glucose

XET NGHIEM
« DMMM (d6i) > 7 mmol/l

CHi PINH

 BP nang: BMI > IOTF 35 hoac + 5 SD
» DMMM (bat ki) > 11 mmol/| hodic CN thuc/ly twdng > 180%

* Nghiém phap dung nap glucose dwong « DAu hiéu khang insulin
udng (OGTT): glucose > 7.8 mmol/l sau

« HOI chixng PUPD, toan ceton
120°

‘ - Tién sl gia dinh dai thao dwdng khong
* HbA1C > 5.65 = tién dai thao dwdng o _
phu thudc insuline

 HbAL1C > 6.5 = dai thao dwdng



Roi loan lipid mau

XET NGHIEM (nhin an > 8 h) CHi PINH

* LDL cholesterol > 3.36 mmol/l * BP nang.

* Triglyceride « U xanthome.
v'< 10T: >1.13 mmol/l * TS gia dinh: bién c6 TM sém
v'>10T: > 1.47 mmol/l (nam < 55T, nr < 60T).

« TS gia dinh: TC > 6.21 mmol/l
ho&c dang diéu trij statine.




Viém gan nhiém mé&
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XET NGHIEM CHi PINH

» Siéu &m 0 bung, do dd dan < BP nang.

hoi gan bang xung dong . gy dung thude doc TB gan.

fibroscan 3
(fibroscan) . Tidn s gia dinh: bénh gan

« AST/ALT > 1.5N At




THONG DIEP SO 6

» Béo phi ¢ tré em anh hwéng dén tang trwéng
phat trién nhiéu hon chuyén hoa.

« Khdng xét nghiém chirc ndng tuyén ndi tiét
thwong quy.

 Khdng xét nghiém rdi loan chuyén hoa thwéng }
quy.




CHAN DOAN BIEN CHUNG
Tam ly
« Mac cadm tu ti — Tram cam.
H6 hap

« Nguwng thé khi ngti (OSA); hen phé quan.

Co xwong khép
« Trat chdm xwong dui = CC ngoai khoa; gl veo cdt séng, chan chir X, dau co’ hoc.

Tham my

* VU to & nam gidi; Itn dwong vat; da liéu: ran da, viém da, day sirng nang 16ng

Dinh duwdng

« Thiéu vitamin D; thiéu sat
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Ngwng tho khi ngu

« LAm sang: nga ngay, hit vdo manh, ngwng thé ngan IGc ngq, tinh day

gitba dém, sang day dau dau, trong ngay mét maoi, mat tap trung.

- Nbi soi tai mli hong, cat amygdal, nao VA néu can. Po da ki giac ngu.




“ Hen phé quan

« Béo phi la yéeu to tang nang cla hen
phé quan.

 Lam sang: ho kho khé tai dién, ting
nang vé dém hodc khi gang sirc, co

dia atopy.

 Po chirc ndng hd hap va test phuc hoi

phé quan cho tré tir 5 tubi.




Trat chom xwong dui

+ Bénh hoc: Strc nang — Loan san sun tiép ~ XQ khop hang thang va nghiéng tw the chan éch.
hop — Chdm xwong dui nam trong 6 coi
nhwng dau va than xwong dui trwot ra

trwdc va lén trén.
- Cap ctru ngoai khoa.

« LAm sang: di khdp khiéng, dau hong,

o e X i \ ) Epiphysiolyse
ben hoac goi, han ché xoay trong khop \ ,‘

hang. / |




« Tang san xuat hodc giam Iwu théng DNT.

« Lam sang: roi loan thi giac, dau dau vé dém
va sang.

 Nguy co mu loa.

« Chan doan xac dinh: Soi day mat.

e Piéu tri: choc DNT giam ap + Acetazolamide.




"THONG DIEP SO 7: Khi nao cin xét nghiém?

:‘,’,,‘,. Khi nghi ngo Can 1am sang chan doan

Hen phé quéan Po CNHH + Test phuc hdi phé quan

Ngwng thé khi ngu Noi soi tai mdi hong, da ky giac ngu

Trat chom xwong dui XQ khdp hang

Viém gan nhiém mé& SAOB, do dé dan hoéi gan, AST/ALT

U nang budng trirng Testosterone, SA budng trirng

Tang ap lwc ndi so vo can Soi day mat, MRI so nao

R&i loan dung nap glucose Glucose, HbA1C, nghiém phap dung nap glucose

ROi loan lipid mau Bo lipid luc doi




> Thai do dieu tri:

Khéng kiém soat can nang
thwong quy.

Chi dinh: Khi béo phi
nang hodc cO6 bién
chirng, khi tré c¢é
mong muon giam can.

Balance enerpétique

Fig. 1. Systeme de régulzlion du poids, La lepline | syathétiste par les adipocyles) el i ghnélin | produtle par Mestomac) reaseignent les centres hypolhzlzmi-
nuies sar Fétat des iéserves Energéliques. A lear tour, ces centres conmonnent les reponses métaboliques (prise alimentaine, dépense Enerpétique ) adapiées an
maintien de I halance Cnerpétique,
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Bérd vign
Nhi Trung uong” '

PIEU TRI NOI KHOA

> Nguyén tac:

> Diéu tri cu thé:

Tao can bang nang lwong am.

Theo doi sw tang trwdng, dw phong suy dinh dwéng.

Ché do &n giam nang lwong.
Tang hoat dong thé lwc.
Glucagon-like Peptide | Receptor Agonist;

Orlistat: chat trc ché lipase da day va tuy => khéng c6

chi dinh dung & tré em

PHCN —
Y hoc
thé thao




Chu van thu thé Glucagon-like Peptide-1 (GLP-1)

» Chéng chi dinh: tién s& hodc nghi ngd viém tuy
Tang cam

gidc no cap (0.2-0.4%), tac rudt, ung thw tuyén giap thé tay
(NC dbng vat), MEN2, phu nir co thai.

Tang tiét ~

insuline > Than trong: GFR < 30.
phu thuéc

glucose

» Tac dung khéng mong mudn: buon nén, nén (30-

T 50%), rdi loan tiéu hoa, ha dwong huyét (két hop
i <o v&i insuline, SU)

an

: : : - 2023: FDA cap
2021: FDA cap 2022: FDA mo phép Tirzepatide

phép Wegovy & rong & tré > 12 =10 Ml eds) ok
ngwoi lon tudi O nguoi lén
(SURMOUNT-1)




NGOAI KHOA

Phau thuat thu nhé kich thwéc da day (Bariatric Surgery):

Diéu kién can:

v' BP nang + bién chirng nang

v' BP cuc nang (BMI > 40 kg/m?2) + anh hwéng dang ké dén chét lwong cudc sbng. i S
Gastre Band Gastric Bypass

Diéu kién du: (AGE) (RYGB)

v Tubi xwong = 13 & ni¥ va 15 & nam, Tanner = |V.
v' Diéu tri = 12 thang tai co s& chuyén khoa c6 kha nang quan ly b&nh nhan béo phi.
v/ Tuan tha tot ché dd an va HPTL.

v' Khdng c6 rbi loan hanh vi &n udng hodc lam dung chéat gay nghién.

v' Béo phi don thuan (twong dbi). ' Mheqmueate .41
(VSG) Duodenal Switch y
~ « X 7 . \ e PD' I{
v" Khéng dv kién c6 thai trong vong 2 nam. .




DU PHONG BEO

» Tranh thai dé
cham soéc, ci
cam va dong

quan ly bénh.
» Chuwa co dw
phi tré em.

» Duw phong tht

doi biéu doé tan

PHI PON THUAN?

b T 5
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Dépense énergétique  Prise alimentaire

T

Balance énergétique

Fig. 1. Systeme de répulation du peids, La kepline (synthétisée par bes adipocyles) el & phrélin | produite par estomac) reaseignent les centres hypothzlzmi-
ques sar Pétal des éserves énerpéliques. A lenr tous, ces centres conrdonnent Jes riponses mélaboliques (prise alimestaine, dépense Enerpétique)-adapiées au

maintien da In halanse nergétiqoe. y




e ’ Bérh vign V< -
KET LUAN
————
|

"« Béo phi la mot van dé sirc khée cong dong dang gia tdng nhanh

chong & cac nwée dang phat trién.

» Béo phi 1a mét bénh ly, c6 co ché bénh sinh két hop va phirc tap,

khéng phai mét Iwa chon.

« WHO, CDC hay di liéu qudc gia phu hop sang loc béo phi trong
cdng dong. IOTF phl hop danh gia bénh béo phi trong lam sang.

4
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"« D4u hiéu c& dé cla béo phi khong don thuan Ia béo phi nang va

s&m, tam voc thap, anh hwdng dén tri tué, tuyén ndi tiét hodc hanh vi
an udng.

« Béo phi & tré em anh hwdng dén tang trwdng phat trién nhiéu hon
chuyén hoa.

« Khéng xét nghiém chirc ndng tuyén ndi tiét thwdng quy. Khéng xét

nghiém rdi loan chuyén héa thwéng quy.

4
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_ '« Giam can kich hoat qua trinh feedback ngwoc dwong tinh cla trung

tam diéu hoa can nang.

» Thai d0 quan Iy tré mac bénh béo phi la théng cdm, dong hanh.

« Chi dinh gidm céan trong béo phi don thuan 1a béo phi nang hodc béo
phi c6 bién chirng.

« Cac thudc giong incretin hira hen thay thé phau thuat gidm thé tich

da day nhwng thay dbéi 16i song van la diéu tri co ban.

4
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DINH DUONG CHO TRE BEO PHI
CHAM TANG TRUONG CHIEU CAO

TSBS NGUYEN THI THU HAU
BV NHI DONG 2




NOI DUNG

» Tong quan vé béo phi va strc khde xwong & tré em
» Tac déng cua béo phi [én khdi xwong, chiéu cao, khdi co
» MOi lién hé gilra khGi m@, co va mat dé xwong
> Chién lwoc dinh dwéng tang khdi xwong, han ché m&
> Vai trd cla van dong thé luc
> Phéac do can thiép 1dam sang



PHAN 1

BEO PHI VA SUC KHOE XUONG



NGUYEN NHAN GAY BEO PHI O' TRE EM: DA YEU TO

Di truyén

. G
NOi tiét @

Tam Iy

Skelton et al. Pediatr Clin North Am 2011,;58:1333-54; Fitch et al. Institute for Clinical Systems Improvement. Prevention and management of obesity for children and adolescents. July 2013. Available here; Kumar, Kelly. Mayo Clin Proc 2017;92:251-65; Xia,
Grant. Ann N 'Y Acad Sci 2013;1281:178-90


https://jesse.tg/ngc-archive/summary/10019

PHAN LOAI MUC PO BEO PHI O
TRE EM

Dua trén BMI
theo tudi va gidi
tinh.

Cac muc do: thua
can, béo phi va
béo phi nghiém

trong.

Yéu td nguy co
gom: ché do an,
16i sOng it van
dong, di truyén.




BEO PHI VA SUC KHOE XUONG

Tang trwong xuong, co va chiéu cao chju anh
huong tu tinh trang dinh dudng va van dong.

Béo phi khong chi gay tich [Gy m& ma con anh
hudng dén khoi xwong va co.

Can co6 chién lwoc can thiép sém dé cai thién sirc
khoe toan dién.



BEO PHI VA SUC KHOE XUONG

Ty 1& béo phi & tré em tang nhanh toan cau,
trong do co Viet Nam.

Béo phi anh hudng dén phat trién thé chat, tdm
ly va chuyén hda.

Hé xuong, khdi co va chiéu cao chiu anh huwdng
tieu cuc.



CAC GIAI DOAN PHAT TRIEN XUONG

Phan 1&n khoi lvgng xwong dinh tich I8y trudc
tudi 20.

Trée béo phi thuwong dat PBM thap hon do nhiéu
yéu to anh huong.

Can thiép dinh du&ng va van dong can duwoc uu
tién trong giai doan nay.



CAC YEU TO ANH HUONG PEN SUC KHOE XUONG
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ABSTRACT

Lifelong bone health is targely determined by the foundation esigblished during childhood and adolescence, when the
skeleton underigoes rupd growth and minerilzation. This paper explores the eriticn] mMuence of early-lle foctm
including muirition, physical activity, hormonal balance and disesse stafes on the development of peak bone mass, a key
predictor of osteoporosis and fractare risk in later years. Emphasis is ploced on the roles of caletum wnd satamim [, the
resirpence Of nutritional nckets o both developing sk developed regions and the decling in physrcal activity among
vouth worklwile, This narmative review mgrates (ndhogs from global stedies o highlight the mportare of balanced
dlicts, regular weight-bearing exercise ond early screcning in vulnerable popalmions, Ultimmiely, i emsderscores the need
for a comprehensive public bealth strategy o promote optimal bose development from infoncy throwgh adolescence,
ensuring skeletal resilence across the Bifespan

Keywords: Hone health, Importanoe, Lifespan, Pasdivimic murtion, Peak bone mass

Table 1: Determinsnts impact on peak bone mass.

Category Determinants Key mechnnisms Impact on peak bone mass
Hereditary traits, ethnic - Accounts for ~H0-80%, of
Genetic ficiors  backuround, Bamily sty andwm::dtﬁ?: S MRS rtarioe tn boue ihiss: 5ets
of osteoporosis 8 upper polential
Nutritional g:m:[ﬂ;r:uni E::lcm“ Supports mineralization, collagen jﬁ?ﬁ[ﬁlﬁcﬁ?ms
factors A S synthesis and bone metabolism P =S T
vitamin K deficiencies impair peak mass
Hor Growth hun'nune, .IGF-I_ Sbmula.te hone formation, Hornsil Aol dis
factors e s nigilite grnwlh s litare ¥ growth reduce peak bone mass
thyroid hormones maintain bong turnover balince P
- Weight-bearing and high- Mechanical loading stimulates Enhances bone density,
Physical : i - i
activity impact exercise, resistance osteoblast activity and bone geametry and strength,
y training farmation espeeially during peri-puberty
. ) . Muscle forces provide mechanical  Higher lean mass generally
f:? it %ﬁ; ::‘eu:.r::: mass, healty stimulus to bone; adipose tissue linked to greater peak bone
P8 € affects hormonal milign Miass
Adequate sleep, avoidance . . . G R
Lifestyle afimiaking s eoesiive Supports metabolic and hormonal Ll_nhmllhy lifestyle choices can
factors balance hinder bone development
alcohol
o . : : Conditions such as juvenile
Chronie illnesses, cﬂdmmu_: Affect nutrient absorption, afihritis ve Arolonged
Health status  disorders, malabsorption hml'mpual regulation and activity AoricomEraid s e pik
syniromes levels s
Mavifoanieaial Sunlight exposure, socio- Sunlight promotes vitamin D Limited sunlight or low SES
factors economic status, access to svnthesis: SES influences diet and  may reduce bone accrual

healthcare

activity

potential

Moudgil K et al. Int J Res Orthop. 2025 Nov;11(6):1617-1624




TAC PONG CUA BEO PHI LEN KHOI XUONG

Béo phi lam tang tai
trong co hoc nhung
khéng cai thién chat
lvong xwong.

J

Tang viem man tinh
anh hudng xau dén
chuyén hda xuong.

Nguy co loang
Xuong va gay xuong
tang cao o tré béo

phi.




TAC PONG CUA BEO PHI LEN CHIEU CAO

Thura can lam day
thi s&m va cot hoda
xuwong som.

Tang trwdng chiéu
cao ban dau
nhanh nhung thap

dan vé sau.

J

Giam co hoéi dat
chiéu cao tiém
nang toi da.




“l TAC PONG CUA BEO PHI LEN KHOI CO

Tré béo phi c6 khéi co
cao hon nhung khong
déng nghia véi chirc
nang tot hon.

Thiéu van déng lam
giam strc manh co
bap.

Chat lvgng co thap,
Nguy Co sarcopenic
obesity.




MOI LIEN HE GITA KHOI MO VA MAT DO XUONG

Khéi m& cao lién quan mat dé xwong thap & tré
nho va thiéu nién.

M& ndi tang gay viém va roi loan chuyén hda
xuong.

Moi lién hé thuong la nghich dao, dac biét & tré
béo phi.



TAC PONG CUA BEO PHI LEN KHOI XUONG
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Obesity and Bone Health: A Complex
Link
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“| MOI LIEN HE GIUA KHOI CO VA MAT PO
XUONG

Khoi co cao ho tro
tich lGy xuvong va
cai thién mat do

xuong.

Chi s6 ASMI la yéu
td trung gian gitra
mo va BMD.

Chirc nang co tot
giup ngan ngua
gay xuong.




TUONG TAC GIUA MO, CO VA XUONG

Adipocyte va
osteoblast canh
tranh té bao goc
trung mo.

Tinh trang viéem
do m& e ché tao
xwong va tang
hay xuong.

Van dong va dinh
dudng quyét dinh
sy can bang gilra
CO — MO — Xuwong.




TUONG TAC GIUAMO VA XUONG

TABLE 1 Pacticipant charactaristics
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PHAN 2

CAC BIEN PHAP CAI THIEN SUC KHOE
XUONG CHO TRE THUA CAN BEO PHI



1| DINH DUGNG TANG KHOI XUONG

Pam bao cung cap
day du nang
lwong va vi chat
thiét yéu.

Tang Canxi,
Vitamin D, C, K,
B12, A trong khau

phan.

Tang tiéu thu trai
cay, rau cu, ca béo
giau Omega-3.

J




DINH DUONG HAN CHE MO

Giam tinh b6t tinh
ché, dwong don
va fructose.

Giam chat béo
bao hoa va trans
fat.

Ap dung ché do
Traffic Light Diet
va an udng theo
gio.




TANG PAM VA CHAT XO

Dam giup tang hiéu
&*ng no va bao vé khai
CO.

Chat xo (beta-glucan,

pectin) ho tro chuyén

héa lipid va giam hap
thu nang lvong.

Dinh dudng ho tro
dong thoi giam ma& va
bao vé xuong.




VAI TRO CUA VAN PONG VOI XUONG

Cuong do van
dong cao kich
thich tao xuwong
manh.

Van dong thuong
XUyén giup tich
|Gy PBM tot hon.

_/

Hoat dong chiu tai
lam tang mat do
khoang xuong.




VAN PONG VA KHOI CO

Tap luyén tang suc
manh giup cai
thién khoi co va
ASMI.

Van dong giam
nguy co
sarcopenia o tre

béo phi.

Giam thoi gian
tinh tai, tang thoi
gian hoat dong la
chia khoa.




KHUYEN NGHI VE VAN DPONG O TRE EM

n'@:. [t nhat 60 phat van ddng trung binh — manh moi ngay.
—— Toi thiéu 3 ngay/tuan cé hoat ddng cwong do cao.

N
@ Giam thoi gian tinh tai (khong tinh thoi gian hoc) dudi 2 gio/ngay.



“I PREBIOTICS VA HAP THU CANX|

Fructans, FOS,
GOS, SCF giup
tang hap thu Canxi
va Magie.

8 tuan bo sung
prebiotic lam tang
BMD toan than.

Tac dong ro rét o
tré 9—13 tudi.

J




PROBIOTICS VA PHAT TRIEN
XUONG

Lactobacillus reuteri
cai thién mat do
xuwong trén mo hinh

dong vat.

J

Tré 1-6 tudi dung
stta co bb sung
probiotic tang can va
chiéu cao tot hon.

J

Tac dung diéu hoa
mién dich va chuyén
hoa.




VITAMIN D VA XUONG O TRE BEO
PHI

L

« Vitamin D t0i wu hoa hap thu canxi, tang khoang hda xwong.
» Tré béo phi thwdng thiéu hut vitamin D do tich [0y m& lam gidm sinh
kha dung.

« Thiéu vitamin D lién quan mat thiét véi mat dé xwong thap va tang
nguy co gay xwong.



VITAMIN K2 VA CHUYEN HOA
XUONG

L

- Vitamin K2 kich hoat osteocalcin — protein gan canxi vao nén xwong.

. K2 gitp tdng khoang hdéa xwong va gidam lang dong canxi ngoai
xwong.

. Mot s6 nghién ctru cho thay K2 két hop D3 cai thién BMD & tré c6
nguy co cao.



ARGININE VA TANG TRUONG CHIEU
CAO

L

« Arginine kich thich tiét hormone tang trwdng (GH) ndi sinh.

 Tang san xuat IGF-1, hd tro tdng trwdng chiéu cao va khdi lvong
xwong.

» C6 hiéu qua trong hé tro tré thap coi va béo phi co cham phat trién
chiéu cao.



PHAN TICH NGHIEN CUU VE VI CHAT
VA TANG XUONG

L

« Tré béo phi c6 nguy co thiéu vi chat thiét yéu cho xwong (Ca, D, K2).

 Nghién cu & Han Qudc: BMD giam khi vwot nguwéng béo phi — moi
quan hé hinh chir U ngwoc [1112023 Inverted U-ShapedtL1-L10] .

» Nghién ctu tir Trung Quoc: BMI cao lién quan ty 1& BMD thap téng gap
2.7 l1an & tré 0-5 tudi [91Jiangsu bone health studytL1-L20] .



PHAN 3

UNG DUNG



GOl Y PHAC DO CAN THIEP LAM
SANG

L

« Duy tri ché dé an gidm nang lwong, tang protein, vi chat va chat xo.

« B6 sung Canxi 1000—1200 mg/ngay, Vitamin D 600—1000 IU, K2 45—
90 mcg/ngay.

» Xem xét dung Arginine lieu 2-5 g/ngay & tré thap chiéu cao c6 chi
dinh, két hop van déng theé lwc.



CAC DUONG CHAT TAP TRUNG CHO XU'ONG - HO TRO’
GIAI QUYET THAP CcOl, CAI THIEN TOC PO TANG TRU'ONG CHIEU CAO

Nap vao mmp Hap thu mmp Strdung

Rudt = mau Mau = xuong T6i wu st dung

Casein Phospho
Peptide

N L
VR0 e
J =31 - \
f
I . X
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QUA TRINH BAT KIP CHIEU CAO CAN Pl CUNG VOl
TANG TRUONG KHOE MANH CHO TRE

CHAT LUONG TANG TRUONG  CHAT LUONG TANG TRUONG
TOTHON KEMHON

Xwong dai ra, nhwng mong hon va
»".:g'i‘ yéu’ho’n

N *Khoi lwgng xwong it hon
*Mat d6 xwong thap hon

Xwong dai hon va khée hon
Khéi lwvgng xwong nhiéu hon
*Mat dé xwong tang

=

Yy
o
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PSR

@
:: n

=
=
i
e
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Thanh phan co’ thé khée manh hon
*Ty 1& khéi co cao hon, khdi lwgng m&
thich hop

Thanh phan co’ thé khéng can doi
*Ty 1& khdi co thap hon, véi khdi mé& cao
hon




CHE DO AN CUA TRE CAN PHU HQP VA TOI U'U DINH DUONG
NHAM DAM BAO TANG TRUONG KHOE MANH

CHIEU CAO VA CAN NANG PHAT TRIEN KHOE MANH PAT CHUAN

] Thiéu hut lwong an vao (QUANTITY)
| &J — Cothéd dan dén tang trudng kém

Dinh dwdng dap tng da ve
LUONG VA CHAT
giup hé tro tang trwdng

@ Ché d6 an thiéu da dang / dinh dwédng
B ¥ khong day di (QUALITY)

— C6 thé gay anh hwéng dén sy phat trién

e TANG TRUONG CHAT LUONG

@ DINH DUONG CHAT LUONG

Phat trién Két cuc 1am sang

Céng thirc wu vigHEOIECE thé chat t6t hon dworc cai thién

thanh phan dinh dwéng cai tién




NGHIEN CU’U S.P.R.0.U.T TREN TRE EM VIET NAM
PA PUQOC CONG BO
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Ow et al. Nutrition Journal (2025) 24:110 Nutrition Journal
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\u Tang trwéng thé chat (chiéu cao, can ning)

Efficacy of long-term oral nutritional Ty € Thanh phan co thé (leanmass, fatmass)

supplementation with dietary counseling ' Khodng hoa xuong (BMC, BMD)

on growth, body composition and bone () cac chi s6 sirc khoe khac (vitamin D, K, hoat dong
thé chat, giac nga, mién dich...)

mineralization in children with or at risk
for undernutrition: a randomized controlled trial

Mandy Y. L. Ow'", Nga Thuy Tran?, Yatin Berde?, Tu Song Nguyen?, Van Khanh Tran?, Morgan J. Jablonka®,
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Supporting Pediatric GRowth and Health OUTcomes (SPROUT)

~ . THIET KE NGHIEN CUU ., ~

° ‘V’ Nghién ctru tién ctvu, ngau nhién, cé dbéi chirng, da trung tdm trong 8 thang

Netom] =2 330 EA Tv2-5tusi

iyt WAZ*<-1,HAZ*<-1vaWHZ*<0

s S TRE EM VIET NAM
< Nhém can thiép & Nhém doi chirng
r 2 ly/ngay -
0 ONS + DC (n=164) T 0 Stra thwdong 1€ + DC (n=166)
(Thay thé sira thwong bang 2 khau phan ONS/ngay ~450ml/ngay) (Tiép tuc st dung sira dang dung)
Ban dau 4 thang 8 thang
i I I I
Ngay 1 Ngay 30 Ngay 120 Ngay 240

Lan tw van the 1 Lan tw van the 2 Lan tw van th 3 Két thirc nghién c




”.lt NHOM CAN THIEP GHI NHAN TINH TRANG GIUP TANG CHIEU CAO
MA KHONG TANG CAN QUA MUC
TRONG QUA TRINH BAT KIP TANG TRUONG

Z score chiéu cao theo tudit Z score can nang theo tuéil
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(1) Mandy Ow va céng sw (2025)

Biéu dd duoc biéu dién dwoi dang gia tri LSM + SE.

Théng tin khoa hoc danh cho can bd y t& (*) p< 0,05 gitra cac nhom tai thdi diém
PED-H-271-25 4 n kha



NHOM CAN THIEP GHI NHAN TINH TRANG TANG KHOI CO NHIEU HON,
NHUNG KHONG TANG KHOI MO O MOC NGAY 240

Khoi co Khdi mé’

*
p=0,014

11.00 10.80 10-97 8.00

10.50 6.00
1010 10.13

10.00

) NS
o =0,29
X 950 2 3.00 i
2.10 2.15

9.00 2.00 2.09 =l

8.50 1.00 l

8.00 0

Ban dau 240 ngay Ban dau 240 ngay

TVDD" + Dung siva thuong 1 | TVDD” + Pediasure




Mat d6é khoang xuaong,(g/cm?)

Téng mat dé khoang xwong ctia co’ thé (BMD)t

0.420

0.410

0.400

0.390

0.380

0.370

0.360

0.350

MAT DO KHOANG XUONG CUNG TANG CAO
HON O NHOM CAN THIEP

Thay déi tong BMD cuia co’ thé vao ngay thir 240t

*p<0.003

*p=0.0026 N R
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L
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Toéng co thé
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Biéu dd duoc biéu dién dwoi dang gia tri LSM + SE.
(*) p< 0,05 gitra cac nhém tai thoi diém

(1) Pénh gia 1a téng co thé trir dau (TBLH) BMC/BMD
(* Tw van dinh duéng

Cho thay lwong khoang héa xwong nhiéu hon

trén moi dién tich xwong & nhém TVDD"+Pediasure




t . e e . .
%5 NHOM PEDIASURE CO TY LE TRE bAT HAM LUONG bU VITAMIN D

VA TINH TRANG VITAMIN K CAO HON, LA NHU’NG VITAMIN QUAN TRONG
CHO SUC KHOE XUONG

Tinh trang vitamin K
(Ty lé osteocalcin chwa carboxyl héa: carboxyl hdéa (UCR)

% DPat dworc dua Vitamin D
(Huyét thanh 24(OH) = 30 ug/L)

*p = 0.040

/4%

62%

*p = 0.010

1.48

UCR

=27 1.27

Ty lé tré em

15% 15%

Ngay 0 Ngay 240

Ngay 0

TVDD" + Dung sta thwong &6 [l TVDD" + Pediasure

Mandy et al. (2025)




Cac mudi canxi hitu co phong thich canxi nhanh hon canxi
carbonate, ca trong moi truong pH luc dodi va sau khi an

E

Phong thich canxi (%)

=%

Phong thich canxi (%)

—a— Caicum |actais

—0 Caloium guconsts

—i— Calcium lactaie g uconas

—f— Taloum ae-atate

—&— Laloum bpdrogen phosphats

—B—- Caloum cartbonats

—0— Commerial cafclum carbenate bkt

&l an 0

Thoi gian (phut)

Thoi gian (phut)

* Trong dich da day, hdu hét cdc dang canxi bd sung
phdng thich canxi trong vong 1 gio.

*Cac mudi canxi hitu co phdéng thich canxi nhanh
hon canxi carbonate, ca trong moi trivong pH ldc
ddi va sau khi an.

ecanxi carbonate phdéng thich cham - ion hda
canxi carbonate = sinh ra CO2 trong da day dan
dén cac tac dung ngoai y dwong tiéu hda nhw day
bung va sinh hoi.




Toc do phdong thich cla canxi carbonate bi cham lai b&di ché dod an
nhiéu chat xo
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Thoi gian (phut)

—ip— Calrium fartais — e TRl cahon e

—#— Caloiwm factate + LM pectn —Z—Caloum: carbaonace + LMpeoan

—i— Calcium factae + LAl peadn —— Cainum carbanane = L& pactin
—— Calcium factae + dietaryEberdrink —O—Caldum carbonate + distary fiber drink

Thoi gian (phat)

—sp— Caloivm loctabe —— Caloum cubonale

—ig— Calcium lartalo = LM pechn —z— Caloum mrhonate + LM pocin

—a— Galciim i + LMA padin —rr— Calmur carbonate + LA pectin

—ii— Calcium lactale + dielsny fber deink —O— Caloum carbonale + distaryfber drink

Toc dd phdng thich cia canxi carbonate bj chdm lai bdi ché dd an nhiéu chat xo, dac
biét v&i pH da day sau an. Trong khi canxi lactate khéng bi anh huang.




CANXI HUU CO DANG LONG GIUP TANG X1.7 HAP THU CANXI MOT CACH HIEU QUA

Nghién cltu thuc hién trén cd ngua van nham danh gid hiéu qua céc ché phdm bd sung canxi trén hé xudng

‘::n’j qua hap thu canxi vao xuong

150 .
3
£
-
l}:%' 100 |
> 82
2
S5
e 61
;s 54
£ O | 4
c
0
£
[N 1 .
hap Trung Thap Trung C hap  1TUN9 ¢ Tha Tfung c Thap Trung ¢
Calcium binh cao ap bmhg a binh a ap ae P binh ae
chloride
Calcium Calcium hydrogen . Hydroxyapatite + Calcium glubionate &
carbonate phosphate Hydroxyapatite phosphorus with lactobionate (liquid)
D3-K1 (capsule)
Nong d6 canxi*
T Canxi vo co T ICanxi hiru co I

* Nong do6 thdp (41.7 mcg/ml), trung binh (83.3 mcg/ml) va cao (160 mcg/ml); tudng ducng vdi liéu & ngudi lan Iugt la 250, 500 va 1000 mg

Bui Chi Thuong, Nguyen Tuan Dung. Effects of different calcium compounds on bone health. 2025

@ Canxi hitu cd dang

long giap tang Keln
hiéu qua hap thu
canxi vao xuong so
v@i canxi vdo cg ciing
nhu canxi két hgp
vitamin D3 + K1




CANXI HUU CO DANG LONG GIUP CAI THIEN X1.4 MAT PO XUONG

Nghién cllu thuc hién trén cd ngua van nham danh gid hiéu qua cdc ch& phdm bé sung canxi trén hé xuang

Hieu qua cai thién mat dé xucng

50
40
30
20

10

Ham lugng khoang xuong (%)

0]

. ~ ~_ Trung < Trun < Trun
Calcium . Trung Thap TUNg Th N Ths Ung  cao Th ung ¢
chioride ThéP  binh  ©%° a pinp - C© 3 binh - C20 P binh ® pin 5%

Calcium Calcium hydrogen . Hydroxyapatite + Calcium glubionate
carbonate phosphate Hydroxyapatite phosphorus with &
D3-K1 (capsule) lactobionate (liquid)

Nong d6 canxi*

F Canxi vo co x I Canxi hitu co J

* Nong do thap (41.7 mcg/ml), trung binh (83.3 mcg/ml) va cao (160 mcg/ml); tudng duong vdi liéu & ngudi lan Iugt 1a 250, 500 va 1000 mg

Bui Chi Thuong, Nguyen Tuan Dung. Effects of different calcium compounds on bone health. 2025

7

Canxi hitu co cai thién
mat do xuong tot haon
canxi vO co

Canxi hitu co dang
long cho thay hiéu

qua X1.4 cai thién
mat do xuodng so vdi

canxi két hop D3 +
K1




KET LUAN

» Béo phi tré em tai Viét nam ngay cang gia tang

> Béo phi gay &nh hwdng bat lgi dén sirc khde xwong

> Tang chiéu cao va ting khoi lugng xwong la 1 trong nhitng muc tiéu
diéu tri béo phi tré em

> Giam duong, gidm béo no, gidm céc yéu to gay viém, cung cap du
canxi, vit d, vit K2 va cac yéu t6 ho tro xwong nhw du dam qui, arginine
giup cai thién sirc khée xwong

> ONS va bo sung canxi dung, du la 1 trong nhirng gidi phap tang cwong
strc khée xwong cho tré dw can, béo phi

» Van déng va nghi ngoi hop li



ON!
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XIN CAM




HOI NGHI KHOA HOC THU'ONG NIEN LAN THU V - VietSPEN 2025

HOI NUOI DUONG DUONG TINH MACH & BPUONG TIEU HOA VIET NAM

“Cép nhéat dinh dudng cho ngudi béo phi/suy giam khéi co’—
Ung dung trong ldm sang gitip néng cao hiéu qua diéu tri”

PHIEN VE TINH 02

“Dinh dudng trong bénh ly nang”




CAN THIEP DINH DUONG CHO BENH NHAN PHAU
THUAT TIEU HOA NANG — CHIA SE CA LAM SANG

PGS TS BS LAM VIET TRUNG
Phé giam ddc Bénh vién Cho Ray
Pho cha tich hdi VietSPEN




NOI DUNG TRINH BAY

Q [Vé'n dé SDD va can thiép dinh du&ng & BN PT tiéu hoa nang

Q [Ca Lam sang 1
Q [Ca |lam sang 2

| N N




SUY DINH DUGNG O BN NGOAI KHOA

ORIGINAL ARTICLE Clinical Nutrition (2006) 25, 102-108

Application of subjective global assessment as a

screening tool for malnutrition in surgical patients
in Vietham

N.V. Pham?, P.L.M. Cox-ReijvenP®, J.W. Greve®, P.B. Soeters®*

120

100

g0+
&0 +
a0

20 +

The rate of postoperative infectious complications was

higher in patients classified as SGA class C (33,6%) Total Pi‘fi?ﬁ group: Major Burgery group:
than as class A (6%) and B (11%).




arwdE

Tinh trang dinh dwéng kém lién quan dén

— Bién chirng nhiém tring sau PT%®°
— Kha nang lanh vét thwong?®#®
— Nam vién kéo dai*>% "3

— Kha nang tai nhap vién cao hon'*

Moon et al. Clin Orthop Surg 2014;6:350-7. 6. Pham et al. Clin Nutr. 2006;25:102-108.
Daniels L. Australian Prescriber 2003;26(6). 7. Abdelhamid et al. Anaesthesia 2016;71:9-18.
Howard et al. Annu Rev Nutr 2003; 23:263-82. 8. Demling RH. Eplasty 2009;9:e9.

Garth et al. 3 Hum Nutr Diet 2010;23:393-401. 9. Schiesser et al. Surgery 2009;145:519-26.
Ho et al. Clin Nutr 2015;34:679-84. 10. Corish CA. Proc Nutr Soc 1999;58:821-9.

Ty Ié bién chirng nhiém trung sau dai

phau thuat tiéu hoa®

(%) p=0.05

50 -
p<0.05

336
30 -

20 -

10 - 60

Dinh dWw&ng MOderateW SDD n3ng
t6t malnourished

*According to Subjective Global Assessment score.
(Figure adapted from Pham et al. 2006)

11. Leandro-Merhi et al. JPEN 2011;35:241-8.

12. Garcia et al. Einstein 2013; 11:147-52.

13. Melchior et al. Clin Nutr 2012;31:896-902.

14. Kassin et al. 3 Am Coll Surg 2012;215:322-30.



Dinh dwéng c6 thwe sw anh hwéng dén ket qua phau thuat ?

O bénh nhan SDD, chi phi diéu trj va s6 ngay nam vién gia tang dang ké so voi

bé&nh nhan dwoc nudi dwdng day da.34

S6 ngay nam vién
Leng of stay - LOS) *

p<0.001

m Malnourished
m Well-nourished

0 1 2 3 4 5 6 7 8 9
Sé ngay ndm vién trung binh

3. Melchior et al. Clin Nutr 2012;31:896-90. 4. Lim et al. Clin Nutr 2012;31:345-50.

Chi phi nam vién*

p=0.049

® Malnourished
® Well-nourished

0 1,000 2000 3000 4000 5000 6,000
Chi phi trung binh (S%)



ESPEN GUIDELINES CHO BN NGOAI KHOA

ESPEN Guideline
ESPEN practical guideline: Clinical nutrition in surgery™ Clinical Nutrition 40 (2021) 4745—4761

Arved Weimann *°, Marco Braga ”, Franco Carli ¢, Takashi Higashiguchi ¢, |
Martin Hiibner ¢, Stanislaw Klek !, Alessandro Laviano £, Olle Ljungqgvist n Dileep N. Lobo ',
Robert G. Martindale “, Dan Waitzberg ', Stephan C. Bischoff ™, Pierre Singer "

SUMMARY

**Chu trong DD + ERAS

Early oral feeding is the preferred mode of nutrition for surgical patients. Avoidance of any nutritional
therapy bears the risk of underfeeding during the postoperative course after major surgery. Considering
that malnutrition and underfeeding are risk factors for postoperative complications, early enteral feeding
is especially relevant for any surgical patient at nutritional risk, especially for those undergoing upper 0:0 Tich hdp can th |é o DD
gastrointestinal surgery. The focus of this guideline is to cover both nutritional aspects of the Enhanced : .
Recovery After Surgery (ERAS) concept and the special nutritional needs of patients undergoing major tron g q ui tr\| N h d |é u tr|
surgery, e.g. for cancer, and of those developing severe complications despite best perioperative care.
From a metabolic and nutritional point of view, the key aspects of perioperative care include the inte-
gration of nutrition into the overall management of the patient, avoidance of long periods of preoperative . x
fasting, re-establishment of oral feeding as early as possible after surgery, the start of nutritional therapy **BN nguy co SDD 9 HO
immediately if a nutritional risk becomes apparent, metabolic control e.g. of blood glucose, reduction of
factors which exacerbate stress-related catabolism or impaired gastrointestinal function, minimized time trd D D ngay
on paralytic agents for ventilator management in the postoperative period, and early mobilization to
facilitate protein synthesis and muscle function.
© 2021 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.




DINH DUONG CHU PHAU VA ERAS

Conclusions

Malnutrition is particularly common in gastrointestinal surgical oncology and may affect over 50%
of patients. Nutrition is an important component of ERAS, and nutritional status is an independent
predictor of clinical outcome. In patient groups within the ERAS program, nutrition

recommendations should be properly integrated to achieve optimal perioperative care and to

reduce operative risk, especially in malnourished patients.

Preoperative optimization of patients plays an essential role in successful outcomes. Screening for
malnutrition and sarcopenia is one of the important elements within a multimodal ERAS program
because malnourished patients have worse surgical outcomes, such as increased postoperative

morbidities, delayed recovery of gastrointestinal function, and prolonged hospitalization.

- Dinh du®ng la cdu phan quan trong ctia ERAS
- Thuc hién tdt ERAS = thuc day dinh dwdng chu phau cho BN

Sergio Sandrucci et al.(2017). Perioperative nutrition.and-enhanced-ree i strointestinal.cancer patients. A position paper by the ESSO

ask Force in collaboration with the ERAS Society (ERAS Coalition). European Journal of Surgical Oncology. 10.1016/j.ejs0.2017.12.010



Nhu cau dinh dudng cia BN ngoai khoa (ESPEN)

» Nang luong : 25 Kcal/kg/ngay (Bénh nang 30 - 35 Kcal/kg/ngay)
= Protein: 1,59 /kg (20% tong NL)

= Nudc vadién giai: 2000 — 3000 mi/ngay (bu NT, hoi thd ...)

» Til€ protein:m&:duong la 20%:30%:50%

= Vitamin & vi khoang chat: A, C, E, Zn

= DD dac biét: Glutamin, Omega:3 ...

Kg: tinh theo TL co thé ly twdng (IBW)
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ESPEN Guideline
ESPEN practical guideline: Clinical nutrition in surgery® n

Arved Weimann ™", Marco Braga ", Franco Carli °, Takashi Higashiguchi “,
Martin Hiibner °, Stanislaw Klek ! Alessandro Laviano ®, Olle Ljungqvist ", Dileep N. Lobo |,
Robert G. Martindale ¥, Dan Waitzberg ', Stephan C. Bischoff ™, Pierre Singer "

Recommendation 14:

Patients with severe nutritional risk shall receive nutritional
therapy prior to major surgery (A) even if operations including
those for cancer have to be delayed (BM). A period of 7—14 days
may be appropriate (0).

Grade of recommendation A/0 — strong consensus (95% agreement)

BN c6 nguy co SDD nang can cé thoi gian diéu tri DD
trwdc phau thuat 1én (A) ngay ca vdi PT ung thu cling
phai tri hodn (7-14 ngay).

Recommendation 1

Nhin déi qua dém |3 khdng can thiét trudc mé. Co thé
uéng nudc dudng dén 2h trwedc mo, thirc an dac dén 6h
trudc mo.

Grade of recommendation A — strong consensus (97%
agreement)

Recommendation

In order to reduce perioperative discomfort including anxi-
ety oral preoperative carbohydrate treatment (instead of over-
night fasting, the night before and 2 h before surgery) should be

Ubng nudc dudng trwedc mo gidp giam kho chiu va lo 1ang
clia BN, cai thién dé khang insulin sau mé va rat ngan
thoi gian nam vién



Khi nao can Chi dinh DD tihh mach (PN)?

Recommendation 8

If the energy and nutrient requirements cannot be met by
oral and enteral intake alone (<50% of caloric requirement) fc

Néu nhu ciu nang lvgng va dudng chat khong dép tng

dd qua dudng rudt (<50%) thi DD tinh mach can bat dau
ngay, khong tri hoan.

struction. (A)
Grade of recommendation GPP/A — strong consensus (100%
agreement)

ob

The enteral route should always be preferred except for the
following contraindications:

Chéng chi dinh DD duwong udng:
Tac rudt , liet rudt
S6c¢ nang

Thi€u mau rudt
RO cung lvgng cao
XHTH nang



Khi nao can Chi dinh DD tinh mach (PN)?

Recommendation 9
For the administration of PN, an all-in-one (three-chamber
bag or pharmacy prepared) should be preferred instead of a

multibottle system.
Grade of recommendation B — strong consensus (100% Recommendation 13
agreement) Peri- or at least postoperative administration of specific

formula enriched with (arginine, omega-3-fatty acids, ribonu-
cleotides) should be given in malnourished patients undergoing
. . . o . major cancer surgery (B). There is currently no clear evidence
one) thay vi dung tirng chai riéng le. for the sole use of these formulas enriched with immunonu-
trients vs. standard oral nutritional supplements (ONS) in the

preoperative period (0).
Grade of recommendation B/0 — consensus (89% agreement)

Khi cho DD tinh mach, wu tién s& dung tui ba ngan (all-in-

A. Weimann, M. Braga, F. Carli et al. ESPEN practical guideline: Clinical nutrition in surgery. Clinical Nutrition 40 (2021) 4745-4761



Cac budc can thiép dinh dudng BN PTTH nang

* banh gia dinh dudng
e Lam sang:
e Can lam sang: Dién giai: Na, K, Mg, P — phong refeeding syndrome
CRP, albumin, prealbumin, Glucose, chirc nang gan than...
e Xac dinh nhu cau nang luvong:
25—-30 kcal/kg/ngay (stress nang: 30-35 kcal/kg/ngay).
Protein 1.5-2.0 g/kg/ngay
Lipid 25-30% nang lwvong,
Indirect calorimetry (IC) néu bénh nang / ICU.



Cac budc can thiép dinh dudng BN PTTH nang

« T6i wu DD trwdc mé:
Thoi gian : 7-14 ngay
Pbuwong EN + PN
Néu khéng c6 EN: wu tién mé DD, m& HT

« Dinh dwéng sau mé:
EN s&m <24h néu dwoc (ERAS)
Nang lwong: 30 kcal/kg/ngay (ICU cé thé tang).
Protein: 1.8-2.2 g/kg/ngay (tang do catabolism manh).
Bb sung dac hiéu:
« Omega-3, arginine, glutamine
- Néu mat dich tiéu hoa (do tiéu hoa, HC rudt ngan — tang nhu cau dién giai &
protein).



CA LAM SANG 1

e BnL&thi P 1937 (86tudi) NI  Vao vién: 16/3/2022
e Bénh sir: 1 thang, dau bung am i hong trai, roi loan di cau, sut can
5,5kg / 1 thang, ho nhiéu.
* CN: 54kg, Cao: 150cm BMI 24
* Kham LS: tiép xtc cham, ho nhiéu, teo co, bung chudng, chan phi =
nhe, Strc bdp ban tay rat yéu. Phdi cé rale am hai bén. NGi soi Dai trang sinh thiet:
_ . Carcinoma tuyen BT
e Albumin: 5 g/L (36-50g/dL) Prealbumin: 22,7mg/dl (16-35mg/dl)
e Hct:25% Hb9,4
* No&i soi: khoi u sui ban hep long daitrang T
e CHAN DOAN: Ban tic rudt do K dai trang trai - sigma / SDD nang (SGA C), THA, COPD,
viém phoi, suy tim, thi€u mau




CA LAM SANG 1

* BN dwoc HOi chan Ngoai, Dinh dudng, VLTL, tim mach,
h6é hdp: = Hoi strc ndi khoa tredec mo 10-14 ngay

Giai thich BN, gia dinh théng nhat

Khang sinh

Truyén mau

Dinh dwéng: an dudng miéng (sira, chdo thit/c3, soup...) +

TM (tdi 3 ngan Smofkabiven) + Vitamin, vi chat (cernevit,

tracutil)

* Tap VLTL (prehabilitation) : hé hap, vin ddng
 Sau 2 tuan hoi strc = chi dinh mod




CA LAM SANG 1

e Sau 2 tuan hai strc: Bn cai thién nhiéu, tinh tdo, hét ho,
di lai dwgc. Cac XN cai thién. = chi dinh mé

16/03 22/03 27/03 04/04

Albumin (
g/L)



CA LAM SANG 1

Phau thuat (28/3/2023): PTNS cat dai trang sigma
— dai trang trai, déng dau duwdi, dua dau trén lam
HMNT.

Hda giai gidn co: Sugammadex

GPB sau m6: ADK dai trang BH trung binh, xam
lan thanh mac va m& sgi quanh DT, chuwa di can
hach (0/12 hach sinh thiét), bién PT an toan.
pT4aNOMXx

BN hau phau én dinh.

Xuat vién sau 1 tuan.

BN tai kham 6n dinh sau 2 tuan hau phau



CA LAM SANG 2

* BN Nguyén thi TN, ni¥, 2008

* Dia chi: Pong thap

* VV:

e LDVV: dau bung sau an mi cay ...

* Chan doan: Viém phuc mac do hoai tir thing da day nghi do hod
chat



CA LAM SANG 2

BN trdi qua 4 lan mé:
* 24/5/25: M6 cat phan da day hoai tl phinh vi BCL, m&
hong trang nudi an

* 31/5/25: Cat ban phan trén DD, déng mém TQ, dan lvu
phan dudi da day ra héng P, du‘a cho thung hong trang
ra da

* 6/6/25: Pha 6 apxe, duwa mom cat da day ra da & hdng
P

e 25/6/25: Duwa TQ cb ra da



CA LAM SANG 2

15/11/2025: BN kham lai , mong muon 1ap lai lwu thong
tiéu hoa
banh gia dinh dudng:
Gay suy kiét: W 33kg, H 158cm, BMI 13,2
Alb 3,65g/dl (bt 3,5-5,5)
Prealb 16,5g/dl (bt 20-40)
Na: 128 mmol/L
K: 2,5 mmol/L
Cl: 92 mmol/L
Creatinin: 0,35 mg/dl (0,7 -1,5)
BUN : 8 (7 - 20)




CA LAM SANG 2

s BENH VIEN CHQ RAY |
MG AR lguy i Cll YAauh, & Chyt 8o 130 R K Wl 1 SRS WENH VIEN CHORAY (1]
R et <o e i ' DC: 2010 Nguylia Ch Thanh, . Chy Lim, Tp. 13 Chi Mink cR2!
PHIEU THUC HIEN KY THUAT DINH DUONG LAM SA DT, ($4.028) 3858 4137 - (S4.028) INSS 4138
Ho tén: NGUYEN TH] THU NGAN Ngiy sinh: 220772008 Tudi: 17 Gh i a - .
Bia ki T4 &, Ap A T, Xa Ti P, Dég, Tiak Dieg Thig, Vit Naem PHIEU THUC HIEN KY THUAT DINH DUONG LAM SA
Dom vi Phong khim Dinh Durdmg Ho tén: NGUYEN TH] THU NGAN Nghy sinh: 220772008 Tudi: 17 Gid
Bac i chi dioh: Luw Ngin Tim Dia chi: T8 4, Ap BA Ti, Xa Tén Phi Bang, Tinh Ddng Thip, Viét Nam
Chin doin so bO- Suy dinh duimg ning Z98.8-Cic tinh tryng hju philu xic dinh khie ) Pan vi: Phdng khdm Dinh Dudng
‘“C:‘w ey Bac i chi dinh Lare Ngin Tim
%& et L’ g gupm oy (::u:ohwhé Suy dinh dwimg ning Z98.8-Cic tinh trgng hju phiu vic din
Khin co xuomg (kg) Giam
Khix mi (kg) li29 Binh thuimg Cic chi vd Gid trj do duge
SM1 (kg'm) 33 Gidgm NO: 126
VFA {cm?) .7 . [Binh thixmg N VCO: 107
i e O ST S = .
co i
Nuoe non bio 03 = k::-hungdomnx (keal) 'l IS
uoc ngow bao 9 ' .
Kkt lujn: i e NANG LUONG TIEU HAO: 877 KCAL
THIEU NUOC, TEO CO NANG 09:44 Ngiy 17 thing || ndm 20
09:30 Ngity 17 thing 11 nim 2 BAC ST CHUYEN KHOA
BAC ST CHUVEN KHOA Ky 86 bor: TS.BE. Luns Ngsn Tien

Ny by 08 4058 1 2008
My 50 b THBS. Luns Mg Tim v

ot by DRI008 17 L 02

Po chuyén hod co ban




CA LAM SANG 2

Bn dwoc nhap vién hodi strc :
- Dinh dwéng EN : qua sonde hong trang: sira peptamen, Ensure (khoang
300 kcal)
- Dinh dwdng TM:
Nutriplex peri 1000ml (480 kcal)
Smoflipid 20% 100ml (200 kcal)

Vi chéat : Nutryelt , tracutil
Cernevit 10ml

Téng NL nhap : #980 kcal
- Tap VLTL, di bd , ho hap



CA LAM SANG 2

3/12/2025: BN tinh tao khoé hon , hoat bat
Tang 5kg : (33kg = 38kQ)

Cac chi s6 XN cai thién:

Alb 3,87g/dl (bt 3,5-5,5)

Prealb 24,5g/dl (bt 20-40)

Na: 133 mmol/L

K: 3,7 mmol/L

Cl: 99 mmol/L




CA LAM SANG 2

Dw kién PT:

Thi 1: N6i TQ-Hbng trang — Da day kiéu 7
Double tract, mé hong trang nudi an

15cm
Gitr lai chd m& TQ cb ra da ’([J/ﬁ

Thi 2: N6i lai TQ ¢o 20 cm au




KET LUAN

> BN phau thuat tiéu hod ndng cé nhiéu nguy co phau thuat va bién
chirng, tir vong

> Can thiép dinh dudng chu phau + ERAS la thanh t& quan trong giup
cho thanh cong cua PT

» Team work: (PTV, bs DD, VLTL, DD ...) rat quan trong trong can thiép
dinh dudng & bn PT Tiéu hoa nang.



T ':‘ - ‘_' WY - : -
BS dinh dwéng &1 . % ‘
po - 8 _ ap? —

T T

Thank you!
— e ————————



Toi wu hoa hiéu qua
can thiép dinh dwong duwong tieu hoa
trén bénh nhan nang

TS. BS. Nghiém Nguyét Thu
Trung tam Dinh dwéo'ng Lam sang, Bénh vién Bach Mai



NOI DUNG

»Gial doan bénh cua nguwdi bénh nang
»>Cac van dé dinh dwéng & nguwdi bénh nang
>TOi wu can thiép dworng tiéu hda
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Giai doan bénh cua BN nang

Cac pha Rdi loan chirc nang Viém Trang thai | Udc tinh thoi
chuyén héa gian (ngay)

Pha cap Pha cAp sém  R&iloan chirc ndng tang Viém tién trién Di héa 1-3
nang hoac tang Ién (da
tang)
Pha cAp mudn Rd&iloan chirc ndng tang Viém thodi trién  Dj hda — doéng 2—-4
on dinh hoac cai thién hda
“EU e HO6i phuc/pha Chirc nang tang hoi Giai quyét tinh Pong hda >7
cap man phuc phan [6n trang viém
Phuc hoi chttc ~ Suy chirc ndng co quan Uc ché mién dich Di hda >7

nang man tinh dai dang



SVietSPEN STRESS/BENH NANG

Nhiém trung, Chan thuong, U tan sinh (Neoplasia), Viém

¥

72 3 *

A
N h U Ca U Phu thudc vao nhiéu yéu t6 - bénh ly nén, tinh trang viém,

né ng Iu’qng thudc, thanh phan co thé va tinh trang dinh duéng

Bién dong theo thoi gian

1. Preiser JC, van Zanten AR, Berger MM, et al. Crit Care. 2015;19:35.
2. Debaveye Y, Van den Berghe G. Annu Rev Nutr. 2006;26:513-538.



ICU Admit ICU Day 10

Example of MuscleSound® Lean Body Mass Loss Over Hospital Stay is ICU Patient- A) ICU
Admit, B)-ICU Day10. Note loss of muscle mass/size and lower muscle glycogen content at
Day 10. Rectus femoris muscle shown: Pink areas (red arrows) = low muscle glycogen
content; Purple areas (blue arrows) = high muscle glycogen content; White areas=
intermuscular connective tissue; Grey areas= areas of muscle injury; Yellow areas = fascia
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Mat khoi co’ @ bénh nhan nang

Tang tiéu hao
nang luwong

Thuoc
(Chen than kinh co /NMB,

chat gay nghién) “'“M

Giam tong hop protein co
(phan giai protein va stress oxy hoa)

_-r'-!=l' X&N L &o hoa

Giam hoat dong co
(Bat dong, nam tai cho)

Burd et al. J App Physiol 2011
Plank et al. Ann Surgery 1998
Monk et al. Ann Surgery 1996



B&nh nhan b&nh nang nam trong ICU trén 48 gi®» nén dwoc
coi la ¢c6 nguy co suy dinh dwdéng.

THO1 PIEM NUOI DUONG?

NGAY SAU KHI ON PINH HUYET
DONG




in the ICU should be considered at risk for
malnutrition. (51, 96%)

1) Every critically ill patient staying for more than 48 h

2) Medical nutrition therapy shall be considered for all

3) Oral diet shall be preferred over
EN or PN in critically ill patients who
are able to eat. (R3, GPP, 100%)

no

| patients staying in the ICU, mainly for more than 48 h
(R1, GPP, 100%)

~Oral’

nutrition
possible?

Contraindica

tion for EN?

4) A general clinical
assessment should
be performed to
assess malnutrition
in the ICU, until a
specific tool has
been validated.
(R2, GPP, 100%)

e

Malnutrition

confirmed?

- .. e - Fig.3+4 L

P.Singer, et al Clinical Nutrition 42 (2023):1671-1689

5) To avoid
overfeeding, early
full EN and PN shall
not be used in
critically ill patients
but shall be
prescribed within
three to seven
days. (R8, A, 100%)

WEN Ba,,

Bflb&

Sa

ii%)“{ N“‘Q‘



(

\

Early Nutrition
(low dose feeding)

-
V-

4

\

Delayed Nutrition
(start slowly)

-
.~

"

- 4
After the early
phase: progress to
targets

J

-~ -‘4'_?: >
“Contraindica -
<tion for EN?

e
Ol .
nutrition
possible

"Malnutitioh

confirmed?

tion for EN?

P.Singer, et al Clinical Nutrition 42 (2023):1671-1689
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Buodcl

Xac dinh nhu cau

%%MMHO‘-‘
N \ V 4 x N © ~ L4
Lo trinh hwdo'ng dan nuoi dworng cho BN nang
w Buéc2 @ Buwéc3 ) Buédc4
Xac dinh nguy co rbi Diéu chinh can thiép Theo doi: danh gia lai
nang lwvgng va dam loan chirc nang dinh dwé&ng phu hop. GIDS va muc dé day
dwdng tiéu hoa (Gl): du dinh dwdng hang

GIDS ngay.

Y nghia Iam sang:
giup nhan biét sém
roi loan chirc nang
duwdng tiéu hoa va
thwec hién cac can
thiép dinh dwdng co
muc tiéu.!

I Patel, J.J., Barash, M. The Gut in Critical llIness. Curr Gastroenterol Rep 27, 11 (2025).
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BU'OC 1: XAC DINH NHU CAU NL VA PAM

Hu’dn dan dmh du'o'ng diéu tri BN ndng

Post ICU Post Hospital
—_

Calories

Set a1 70% of
predictive equations or
100% of indirect
calorimetry

Target 1

Day 4 - 100%

Increase to 125% of predictive
equations or 125% of indirect
calorimetry or 30 kcal/kg/day

Target 2

Post ICU Target

Proteins

Minimum protein intake 1.3
gr/kg/day. NB: During enteral
nutrition target achieved is
lower (BO-85%) consider 15
grams/kg/day

Increase protein intake to
1.5-2.0 grams of
protein/kg/day Consider

prolonged enteral nutrition, oral
nutrtion supplements or
proten supplements

increase 10 150% of pradictive
eguanons or 1I50% of indirect
calorimetry or 35 kcal/kg/dey

Target 3

Convalescence Target

calones

proteins

Increase to 2.0-2.5 grams of
protein/kg/day Consider
prolonged enteral nutrition,
oral nutrition supplements or
protein supplements

Pha cap (N1-4):
nudi an tang dan
(tranh nubi
an thua)

Sau pha cap (>N5):

100% NL wdc tinh
& Pro >1.3 g/kg/d

Hau ICU: 125% NL

woc tinh hoac 30

kcal/kg/d & Pro >
1.5-2.5 g/kg/d

Sau XV: 150% NL

wdc tinh hoac 35
kcal/kg/d & Pro
2.0-2.5g/kg/d

calories (keal/day)
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Cung cap nang lwong, dich va dam
cho nguwoi bénh nang
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Nhu cau Nang lvong

Nhu cau NL: (7-10 ngay dau)
2-25 kcal/kg/trong luwgng

y

Pat muc tiéu:

‘ nang luwong,
Nhu ciu dam dich va dam

co thé

Can bang
vé dich

Nhu ciu niing
lwgng

Compher C, et al. Guidelines for the provision of nutrition support therapy in the adult critically ill patient: The American Society for Parenteral and
Enteral Nutrition. JPEN J Parenter Enteral Nutr. 2022;46(1):12-41.
European Society for Parenteral and Enteral Nutrition Guidelines 2019



Nhu cau nang lwong

» Trophic feeding: nudi dudng t6i
thi€u chat dinh dudng.

* |socaloric diet: nang luwong xung
quanh muc tiéu da xac dinh.

» Underfeeding: duéi 70% muc ti€u da
de ra.

- Overfeeding: dung liéu cao hon
110% so v&1 muc ti€u da dinh.

ESPEN quideline on clinical nutrition in the intensive care unit



https://www.espen.org/files/ESPEN-Guidelines/ESPEN_guideline-on-clinical-nutrition-in-the-intensive-care-unit.pdf

f”‘ S

—Vietsr Suw thay doi protein trong tinh trang
stress/bénh nang

300g/day

PROTEIN
Intake A & -4 ’
/0 g/day | . %1009,:@@? PHéN UNG &J} DE KHANG
4 Proteolysis MIEN DICH

Intestine TNF, IL-1, IL-6 DONG HOA
40%/day CRP, Protein phan tng trong

-~ : pha cép KH (")N G V AN
- o Liver ] X h
Oxidation Og!dﬂy HE THAN ISINH DQNG
70 g/day GI A O C AM
=D ) TEO CO
TAN TAO
GLUCOSE

Singer. Protein metabolism and requirements in the ICU. Clin Nutr ESPEN. 2020 Aug:38:3-8



Nhu cdu Pam

Dat muc
tiéu: nang
lwgng, dich
va dam

Céan bang
dich

Nhu cau

nang lwong : :
Chat dinh duong da lwgng quan trong nhat

«  Compher C, et al. Guidelines for the provision of nutrition support therapy in the adult critically ill patient: The American Society for Parenteral and
Enteral Nutrition. JPEN J Parenter Enteral Nutr. 2022;46(1):12-41.
+ European Society for Parenteral and Enteral Nutrition Guidelines 2019



MGai lién hé giira Pam va Ti lé tir vong

Protein intake and mortality in the ICU'

s JF

36.8% _ 10-12
Mortality (%] /

Protein
intake group °

(g/kg/day) . | 0.8-1.0

Average protein actually

delivered: 0.6 g/kg/day?

Protein target:

1.2-2.0 g/kg/day?

1. Weijs P va cong sw. JPEN 2012; 36(1): 60-68.
2. Alberda C va cbng suw. Int Care Med 2009; 35: 1728-1737.
3. Dickerson R va cong sw. JEN 2015; 39(3): 282-290.
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80% lwong dam dwo'c cung cap

2015 Premier Research Paper a 5% -....,.-E .#%ﬂaﬂﬁzﬁﬁﬂ
Joumal of Parcnecral and Enteral
- L L] L3 &* Nl.ltl'il.[
Clinical Outcomes Related to Protein Delivery in a Volume 40 Number
sy . - . o Jany 2006 45-51
Critically Il Population: A Multicenter, Multinational 2015 Amcrican Socicty
] for P, teral and Enterzl Mufriti
Observation Study DOL 10.1177/01486071 15583675
jpen.sagepub.com
hosted at

onlinc.sagepub.com

Michele Nicolo, MS, RD, CNSC'; Daren K. Heyland, MD, MSc, FRCPCI; @
Jesse Chittams, MS*; Therese Sammarco, BA."‘; 80% =
and Charlene Compher, PhD, RD, CNSC, LDN, FADA, FASPEN’

T vong

?d

P\ ¢
C Pt

May

prescribed energy in the 4-day sample (HR, 0.82; 95% CI, 0.69-0.96). Conclusion: Achieving at least 80% of prescribed protein intake
may be important to survival and shorter TDA in ICU patients. Efforts to achieve prescribed protein intake should be maximized. (JPEN
J Parenter Enteral Nutr. 2016;40:45-51)

= Pat duoc it nhat 80% protein chi dinh c6 lién quan dén ty 1¢ song cao hon va
thoi gian nam ICU ngan hon ¢ bénh nhan nguy kich.

Nicolo M va céng sw. JEN, 2016; 40(1):45-51.

WEN Bag,



Nhu cau NL: (7-10 ngay dau)

Nhu ciu dam

P>1,2 g/kg/ngay

12-25 kcal/kg/trong lwgng

co thé

Nhu cau

nang luong

Nhu cau

dam

An pham

ESPEN
Critical Care Guidelines
2019

International Protein
Summit 2017

(Hurt et al. NCP, 201
32(S1): 142S-151S)

1,3 g/kg/ngay

>1,2 g/kg dén 2,0-2,5
g/kg/ngay

ASPEN/SCCM
Critical Care Guidel
2022 C6 thé cao hon trong
(Compher C, etal. JPEN J  trwong hgp bong/chan
Parenter Enteral Nugr. thwong
2022;46(1):12-41)

1,2-2,0 g/kg trong lwong
es co thé/ngay

2,0 g/kg IBW/ngay

Toi da 2,5 g/kg trong
lwong co'thé ly
twéong/ngay

Toi da 2,5 g/kg/ngay

PROT-AGET Position
Paper 2014

(Bauer J et al. JAMDA,
2013; 14(8): 542-559)

Toi da 2,0 g/kg/ngay

ASPEN Obesity
Guidelines 2013
(Choban P et al. JPEN,
2013; 37(6): 714-44)

2-2,5 g/kg trong lughg




Nhu ciu ning
lwgng

Can bang
vé dich

y

Nhu cau dam

Pat muc tiéu:

nang luong,
dich va dam




BUOC 2: PANH GIA CHU'C NANG TIEU HOA:

THANG DIEM GIDS

62% bénh nhan nguy kich co it nhat 1 triéu chirng tiéu héa trong thdi gian nam ICUL

©EN By
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o
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Ma| HO®

BANG: Thang diém réi loan chirc nang tiéu hoa (GIDS), mirc dé nghiém trong

0
Khong nguy co

1
Nguy co tang

2

Roi loan tiéu hoa

3

Suy chtrc nang tiéu hoa

4

De doa tinh mang

Khong/hoac cé mét trong
cac triéu chirng sau

Hai trong cac triéu churng
sau

Ba hoac nhiéu hon triéu
chirng ciia mire 1 HOAC
toi da hai triéu chirng sau

Ba hoac nhiéu hon triéu
chirng sau

M6t trong cac triéu churng

sau

- Khong c6 nhu déng
rudt

- Non/budn nén

- Liét ruét/ liét co nang

- Chuwéng bung

- Tiéu chay (khéng nang)

- Xuét huyét tiéu hoa
khéng truyén mau

- 1AP: 12-20 mmHg

- Khéng an udng

- Khéng c6 nhu déng
rubt

- Non/budn nén

- GRV>200ml

- Liét ruét/ liét co nang

- Chuwéng bung

- Tiéu chay (khéng nang)

- Xuét huyét tiéu hoa
khéng truyén mau

- 1AP: 12-20 mmHg

Tiéu chay nang
Xuét huyét tiéu hoa
khéng truyén mau
IAP: > 20 mmHg

- Dung thudc kich thich
nhu déng

- Liét ruét/ liét co nang

- Chuwéng bung

- Tiéu chay nang

- Xuét huyét tiéu hoa
khéng truyén mau

- |IAP: > 20 mmHg

Xuét huyét tiéu hoa
gay sbc xuat huyét
Thiéu mau cuc bd mac
treo

H6i chirng khoang
bung

Chu thich: Néu mét so bién s6 (vi du GRV hoéc IAP) chua dwoc do, diém s co thé tinh ma khong can céc bién nay.
Viet tat: GRV = thé tich dich da day ton dw; Gl = tiéu hoa; IAP = ap Iyc 0 bung.

Reintam Blaser A, et al. Development of the Gastrointestinal Dysfunction Score (GIDS) for critically ill patients

study (iSOFA study). Clin Nutr. 2021 Aug;40(8):4932-4940. doi: 10.1016/j.clnu.2021.07.015.

- A prospective multicenter observational



“Vieseen: Nhirng yéu to nao anh huéo'ng dén viéc nudi an
qua duwong tiéu hoa?
= Nhiéu rao can/véu to hd trg 13

« Gian doan viéc cho dn dé xét nghi¢m/thu thuat

* Pac diém bénh nhan

» Thiéu phuong thirc nubi in

= Sy thanh cong ciia ché d§ nudi an qua sonde ciing c6 thé phu

thuoc Vao

o0 A wNE

12 cua bénh nhan

? ICU co lién quan deén viéc giam

McClave S va cdng sw. Critical Care Med, 2014; 42(12).

Cahill N va cdng sw. JPEN, 2010; 34: 616.

Heyland D va cdng sw. Dinh dwéng lam sang, 2015; 34(4): 659-666.
Btaiche I. F va cong sw. NCP 2010; 25(1), 32-49.

Blaser A. R va céng su (2014). Acta Anaesth Scand, 2014; 58(8), 914-922.
Gungabissoon U va céng sw. JPEN, 2015; 39(4), 441-448.
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Hoi chirng khong dung nap thirc an (Fl)

BOsymptoms M1symptom ™22 symptoms

Adspled from Rainiam of 3l

Gastrointestinal function in intensive care patients: terminology, definitions and management. Recommendations of the ESICM W orking Group on Abdominal
Problems. Intensive Care Med (2012) 38:384—-394

Reintam A et al. Gastrointestinal symptoms in intensive care patients. Acta Anaesthesiol Scand 2009; 53:318-324.
Montejo JC et al. Gastric residual volume during enteral nutrition in ICU patients: the REGANE study. Int Care Med 2010; 36:1386—1393.
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Hoi chirng khong dung nap thurc an (Fl)

W22 symptoms

Saapfed from Raintam of 3l

Gastrointestinal function in intensive care patients: terminology, definitions and management. Recommendations of the ESICM Working Group on
Abdominal Problems. Intensive Care Med (2012) 38:384-394

Reintam A et al. Gastrointestinal symptoms in intensive care patients. Acta Anaesthesiol Scand 2009; 53:318-324.
Montejo JC et al. Gastric residual volume during enteral nutrition in ICU patients: the REGANE study. Int Care Med 2010; 36:1386-1393.
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1. Rombeau JL, Takala J. Infensive Care Med 1887234768, 2. Landzinski J, et al. JPEN 2008;32:45-50. 3. Mentec K, et al. Caf Care Med
2001;28:1855-1881. 4. Gungabissaan, &t . JPEN 2015;30(4)441-448. 5. Hill LT, 5 AR J Cr Care 2013,28:11-15.

Puwéng rudt bi ton thwong: kém dung nap

Physiologic
Stress

Malabsorption

& Intolerance

Calorie &
Protein
Malnutrition
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Gastrointestinal function in intensive care patients: terminology, definitions and management. Recommendations of the ESICM Working Group on
Abdominal Problems. Intensive Care Med (2012) 38:384-394

Reintam A et al. Gastrointestinal symptoms in intensive care patients. Acta Anaesthesiol Scand 2009; 53:318-324.
Montejo JC et al. Gastric residual volume during enteral nutrition in ICU patients: the REGANE study. Int Care Med 2010; 36:1386-1393.



Gastrointestinal function in intensive c4
Abdominal Problems. Intensive Care Me
Reintam A et al. Gastrointestinal sympto
Montejo JC et al. Gastric residual volume a

\0\) FToOns

itions and management. Recommendations of the ESICM Working Group on

E'care patients. Acta Anaesthesiol Scand 2009; 53:318-324.
genteral nutrition in ICU patients: the REGANE study. Int Care Med 2010; 36:1386-1393.
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BU'OC 3: DIEU CHINH CAN THIEP DINH DUONG

Lwa chon cdng thirc nudi &n tiéu hoa phu hop véi kha nang dung nap ctia bénh nhan dwa trén hwéng dan GIDS?

Mrc do nghiém trong GIDS | Loai cong thirc nuoi an qua duong tiéu hda

0 — Khong c6 nguy co’ Cong thirc da phan tu (Polymeric formula)

1 — Nguy co tang Cong thirc duwa trén peptide tuy theo triéu chirng*

Cong thirc dua trén peptide néu duwoc phép nudi an qua

2 — Réi loan chirc ning GI . a L
' 8 duwong tiéu hoa**

* Triéu chirng lién quan dén EFI: nén, GRV > 200 ml, chwong bung hoac tieu chay.
** Khéng c6 chay mau duwdng tiéu héa va ap lwc 6 bung (IAP) < 20 mmHg.

2Reintam Blaser A, et al. Development of the gastrointestinal dysfunction score (GIDS) for critically ill patients: a prospective multicenter
observational study. Lancet Respir Med. 2024;12(11):37-47.
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Bat dau nudi an s&m voi
cong thirc peptide so v¢&i da phan tw

May

KEM DUNG NAP
PDUONG TIEU HOA
O ICU 13

2%

Gungabissoon U et al. JPEN 2015; 39(4): 441-448.

Reintam A et al. Gastrointestinal symptoms in intensive care patients. Acta Anaesthesiol Scand
2009; 53:318-324.

Blaser AR et al. (2014). Acta Anaesth Scand,2014; 58(8), 914-922

Btaiche IF et al. NCP 2010; 25(1), 32-49

Jakob SM et al. Crit Care 2017; 21(1):140.

Liu MY et al. World J Gastrointestinal Surg 2016; 8(1)): 700-705.

Curry AS et al. ClinicoEconomics & Outcomes Research 2018:293-300.
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Cac loai peptide

QP09

Axit amin
Dang don giadn nhat

Peptide

Chuoi axit amin
<99 axit amin

Dam nguyén ven

Chudi > 100 axit amin

2/3 (67%) nito tir dam dwoc hap thu

duwdi dang peptide



Cau truc protein

Primary structure

—Asp—Gly—Ala—Thr—Pro—Glu— % §

Tertiary structure

Z
)
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Secondary structure

Quaternary structure




Bat dau nudi an s&m voi
cong thirc peptide so v¢&i da phan tw

§ KEM DUNG NAP
vei EN cong thuee

KEM DUNG NAP

DUONG TIEU HOA peptide so v&i EN da

O ICU 13 phan tp 4°

62% 30%

Bhurayanontachai, R, et al. Comparative efficacy of peptide-based versus
standard polymeric enteral nutrition in ICU patients at high nutritional risk: a
multicenter randomized controlled trial.Sci Rep 14, 14349 (2024)



Tiéu hda va hap thu dam
trong tinh trang Stress chuyén héa

Chan thwong, Nhiém trung huyét & Soc

Kha nang xuwr ly dam nguyén ven

c6 thé bi giam

Amino acid and peptide absorption in human intestine: implications for enteral nutrition. In Blackburn GL (Ed).
Amino acids: metabolism and medical applications . Boston: John Wright. 1983



Hap thu protein

Proteins

_ Trypsin
Intestinal lumen Chymotrypsin

Carboxypeptidases A and B
Elastase

Y
/Oligopeptides S—

3 - 8 + residue

Pentultimate proline
oligopeptides or alanine

Di- and Tripeptides

Peptide
transport
protein

Amino acids

Brush border

M a
Amino- Amino acid Amino Dipeptidyl
oligopeptidase transport peptidases aminopeptidase
prALOInS Di- and Tripeptides
Cytoplasmic peptidases

Prolidase

Cytosol Dipeptidase
Tripeptidase

Amino acids

Y

Amino acids

By,

Sa

g

May

JEN Bﬁ(\,’

e



Trong thoi gian stress chuyén héa e

‘IN-."

* Giam hap thu axit amin

| 4 A [ d [ J @ o P Ché:t;'-a_n; _.--‘\.I
Cac chat mang axit amin bi giam tami,.

=
r > ~ y E
* Che do an chira axit amin co6 thé dan deén teo = @/}
- e T
ruot % oo \

Grimble 2000; Zaloga 1993; Vazquez 1985
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Trong tho'i gian stress chuyén hoa

Brush border

Cac chat mang axit amin bj gidm
« Gidm héap thu axit amin

» Ché& dd an axit amin c6 thé dan dén teo rudt e
.

peptide |

Cac chat mang peptide van con nguyén ven
« Sw hap thu peptide dwoc bao ton
* Co ché chinh cho sw hap thu dam = | /i

Grimble 2000; Zaloga 1993; Vazquez 1985
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Larger
Peptides
& Intact
Protein

Smaller
Peptides

INTACT
PROTEIN

SMALLER
PEPTIDES

1. Gamble GK, et al Cln Nutr 1904 13(suppl)42. 2. Raybould HE J Physiof Biochem 208;64:349-358 3. Grimble GK_ Ann Rav Nutr 1894, 14:419-447_ 4. Borlase BC, &t al. Sung, Gyneoology and Obststnes 1992,174:181-188. 5. Tiengeu LE, el al
JPEN 2006,30:1-5 “Jevity 1 Cal $This line delineales the position of intact milk proteins and represents alpha-iactalbumin, the smaliast of the intact milk proteins with @ molecular weight of 14 kDa. Bands above this line represent Intact protens and
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PROTEIN GEL ELECTROPHORESIS

o

o

. ¢

MOLECULARWEIGHT (kDa")

high motecuiar weght, farger peplides, Bands betow the lire consist entrely of peptides and free amine acids. Viial2 and Jevity® are registered rademarks of Abbott Laboratones
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PROTEIN GEL ELECTROPHORESIS

SO

Larger

Peptides 5
& Intact Yy z 5
St Phan lotn cac .

peptide £
<10 kDa g
=
\ .
Smaller &8 :
Peptides e | N

1. Gamble GK, et al Cln Nutr 1904,13(suppl)42. 2. Raybould HE J Physiof Biochem 208;84:348-358 3. Grimble GK_ Ann Rav Nutr 1294,14:419-447_ 4. Borlase BC. et al. Sung, Gynecology and Obststrcs 1982,174:181-188 5. Tiengeu LE, el al
JPEN 2006,30:1-5 “Jevity 1 Cal $This Iine delineales the position of intact milk protems and represents alpha-iactalbumin, the smaliast of the intact milk proteins with @ molecular weight of 14 kDa. Bands above this ine reprasent Intact proteins and
high motecuiar weght, farger peplides, Bands betow the lire consist entrely of peptides and free amine acids. Viial2 and Jevity® are registered rademarks of Abbott Laboratones
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Easier-to-absorb peptides

Phan lén cac

NITROGEN UTILIZATION

peptide

1007 <10 kDa
Peptides have been shown to 3 B0
promote better nitrogen absorption 5 60%
and utilization compared to intact .d Ahe:
protein or free amino acids” L -
0%

Amino Acid Intact Protein Peptide
Céc peptide nhd, ty 1& hap thu tang tir 67 I&n dén 83%

1.»‘\guz-‘a!Na-scamen'.clJE.ulalf 07 /‘44—14*21 g r F, etal Gu 19J 31:11277-1283.3,0 IuPclal Ir Res 1 %1!3 3. 4, Dylewski ML, o IN rition Poster 72, Clinieal Nutribon W L‘UO
5. Fried MD, 2t al. Jourmal of Padis BE2120°5 2 B. Louie BE, et al. Car urg 2005,28°268-306 7 BE !3! Jo the Amenca. le.e.cA._ Eleal 9’1 QE 0 8. P II M.J =t al JPEN 1888,13:2 a7



Triglyceride chudi trung binh (MCT)

MCT (Medium-Chain Triglycerides): C6 cau tric
chudi carbon ngan (tiv 6 dén 12 carbon).

Hap thu nhanh va trwe tiép: Khéng can hodc rat it can dich mat va enzyme tuy,
dwoc hap thu thang vao tinh mach ctra (khéng qua hé bach huyét).

Cung cap nang lwong tire thi: Do qua trinh hap thu va chuyén hda nhanh chong
& gan.

It gdy ganh nang tiéu héa: Ly twédng cho nguwdi kém hap thu chat béo (do suy
gan, tuy, rudt bj tdn thwong).

Dé dung nap: Gidm nguy co day hoi, khé tiéu so v&i chat béo chubdi dai thdong
thwong.



Triglyceride chudi trung binh (MCT)

O nhirng bénh nhan bénh nang,
MCT c6 thé dworc hap thuy
trwc tiep ¢ ruot non.

Ty 1&é MCT:LCT cao gilp tdng cwdng hap thu chat béo va chuyén héa, tir dé cai thién kha nang dung nap
dinh dwéng ,
M6t cong thirc ban nguyén to ly twédng nén co ty 1€ MCT: LCT la 70:30

Medium-Chain Triglyceride (MCT) Content of Adult Enteral Tube Feeding Formulas and Clinical Outcomes. A Systematic Review - PMC



https://pmc.ncbi.nlm.nih.gov/articles/PMC8364971/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8364971/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8364971/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8364971/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8364971/?utm_source=chatgpt.com
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1. Can thiép Dinh dwéng qua dwdng tiéu héa (EN) gilip cai thién két qua & bénh
nhan nang.

2. Kém dung nap thirc an van la van de pho bién thworng gap & khoa ICU, anh
hwong t&i 62% bénh nhan.

3. Cung cap 100% dam Whey thiy phan véi cac Peptide nhé & BN nang c6 tinh
trang k‘ém dung nap tiéu hoa giup cai thién két qua lam sang va rut ngan thoi
gian nam vién.
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