INH DUONG TREN BENH THAN
O’ CAC GIAI POAN

Ths. Bs CKIl. Vii Thi Minh Hoa
Trwéng khoa Noi Than — Loc mau
Bénh vién Nguyén Tri Phwong
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KHUYEN CAO DINH DUONG/ BENH THAN MAN
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Bénh than man rat phd bién véi ganh ning y té cao
trén toan cau

No. comorbidities by CKD status
(N=1,274,374)

With CKD i Without CKD 1.2




More than 1 in

15% of US adults are estimated to
have chronic kidney disease—that
is about 30 million people.

CKD Stages &
Protein-Energy Malnutrition/Wasting
"ESRD |

Stage 1 Stage 2 Stage 3 Stage 4
Kidney Damage With Kidney Damage Moderate Severe |
Normal or T Kidney With Mild Kidney Kidney
Function 1 Kidney Function Function Function
GFR 130 90 60 30 15 0
Prevalence -
us. 3.1% 4.1% 7.6% 0.5%
Malnutrition o
28%—48% Up to 75%
(PEW in U.S.) e B " st
N
Anorexia

PEW: Protein-Energy Wasting (uremic malnutrition)
1. USRDS 2009 Annual Data Report;
2. Stratton JD et al. J Ren Nutr 2003; 13: 191-198;
Fouque, Kalantar-Zadeh, Kopple et al. Kidney Int 2008;73: 391-398
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Tinh hinh suy dinh dwd'ng va bénh than man
ngay cang tang

The annual number of publications related to malnutrition and chronic kidney disease from 2003 to 2022
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Shakhshir, M.H., Vanoh, D., Hassan, M. et al. Mapping the global research landscape on malnutrition for patients with chronic kidney disease:  visualization analysis. J Health Popul Nutr 42, 101 (2023).
htps://doi.org/10.1186/541043-023-00445-8

The Mechanism of PEW (Protein Energy Wasting)

Chronic Kidney Disease

Insulin

Inflam-
resistance

mation

Anorexia ‘

Fat loss |

Hypo- '
gonadism

Annual weight loss > 5% :
or BMI < 20 Kg/m? fit e
. anorexia

Low fat-free mass index

Cachexia: Muscle strength decreased +  Abnormal lab data

- increased CRP, IL-6
- Anemia (Hb < 12 g/dL)
- low albumin( <3.2 g/dL)
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Hao mon nang lwong dam (PEW) Dinh dwéng cai thién sw séng con

(1)
w

Good nutrition
28 — 54% Log-rank

P-value < 0.001 Mild to severe malnutrition
064
2 4 6
Follow-up duration (years)
CKD 5D Good nutrition 2,012 1,356 874 315
Mild to severe 788 . 927 .
malnutrition
Figure 1. Kaplan-Meier curve for death in all hemodialysis patients. The Kaplan-Meier survival curve shows
N . lén 1.61 — 4.08 1An® that the cumulative survival rate in G1 was significantly higher than that in G2 among all patients (P < 0.001).
guy co tir vong Ién 1.61 — 4.08 lan

(1) Juan J. C. et al, Global Prevalence of Protein-Energy Wasting in Kidney Disease: A Meta-analysis of Contemporary Observational Studies From the Intemational Society of Renal Nutrition and

5), 28(6):380-392. g i i bal assessment for mortality in hemodialysis patients
Development of Pat - -

09

08

07

Cumulative survival rate

QUAN LY DINH DUONG TREN BN BTM
SUY DINH DUONG TRONG SUY THAN

0 Phong ngira cac bién chirng ctia bénh than
» Thiéu mau
» Suy dinh dwéng
» Bénh Iy v& xwong
» Lam cham tién trién bénh than

0 Kiém soat triéu chirng
» Chan an thi phat tir hoi chirng ure huyét cao
» Tang Phosphate N N
» Tang Kali

e i dien PAYEU TO

0 Cai thién chéat lwgng/ sw séng con BN BTM

[ R




12/11/2023

Etiology and Consequences of Protein Energy CUNG CAP PROTEIN - NANG LU’O’NG
Wasting in CKD KHONG DO

Co-Morbid Conditions Dialysis-Associated Infection

(Diabetes, CVD, Depression) Catabolism A 2 Y. ~
| d6 an kiéng clv

do suy than, khau vi bat thwong, tang
nhap duwdng + kho chiu & bung trong Tham Phan

Dietary
Nutrient Intake
O Phuc Mac

Nhap vién thwong xuyén
Inflammation Metabolic Derangements f A X DY .
(Insulin Resistance, Metabolic N hleu th uoc d’leu trl

Acidosis, IGF-1/GH Resistance) Frailty
Béat thwong tdng xuat ctia da day

[ Carrero JJ et al on behalf of ISRNM; JREN 2013 — =

> .z S w - K - R ~ a . g .
Cam giac thém an & tién trien bénh than man Poor appetite — associations with outcome
[ om = mmm— I
N T F
10— —— : o # _!_l
: ‘\ ! Gooint gt |
: o
8— Bétdaukhi Giam cam giac , ¥ Snialiiomi ol L |
PLCT <10- théem an Loc mau déy du cai ! i bl |
25% so véi i thién cam giac thém ' 1 et |
6= binh thuong ; an ' T L [
' i : wm e |
; = ;
. ——  w = L |
a0 |
Sl L L
25 Kalamar-Zadeh st at Ansd G batr 2004 19,30
- BLCT: D6 loc cAu than
s : { (Glomerular filtration rate)
- BCAA: Acid amin phan A Acurted far 8 vatiating® ¥
GFR <90  GFR <60 GFR <30 GFR <15 | oc mau Ghép than nnénn(Bra:wcned—c’:‘ain
mL/min mL/min mL/min mLJ/min Amino Acid)
- L I .
' |
N
lCém giac them an > lLu’qng protein an vao > lAIbumin mau, BCAA mau 2z
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URE HUYET ROI LOAN CHUYEN HOA VA NOI TIET

Toan chuyén hoa:

Loss of Kidney Residual Function Tang phan huy protein
Uremic Toxins = . . . .

Tang oxide hoa acid amins
Giadm téng hop co

Giam chtrc nang hay khang Insulin, GH,
hoc mon tuyén giap

/—\?’/\ ROI LOAN CHUYEN HOA VA NOI TIET

Systemic

e CKD Progression inflammation X < .
i . \ Bat thwong Insulin, IGF-1, GF :
g " emaos . .
~ r > ~ Y
7 \____/ Pé khang GH & té bao
1 Protein catabolism
NHy/NH,* Negative

Giam thu th&/GH, IGF-1 & té bao gan

Figure 1. Interconnection of CKD progression with metaboli losis, inflammat ormonal =
sistance lism. ina 3 14 A 3
e i s E i Dé khang insulin
avi 1s cycle; cidos of ation sue resistance ¥ s
ivity of tabolic P acidic
c il 0 aci i g of and E 3

* Mitch W.E etal (1996). N Engl J Med.
Protein Nutrition and Malnutition in CKD and ESRD
Van Zha 1 and Qi Qian 2.° 2047 «  SchaeferF etal (2001). J Ciin Inver.
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Nguyén nhan
Suy mon nang lwong dam & BN CKD

1. Giim nhip vio profein vi ning hugng

2. Ting di béa

3. Toan chuyén héa
4. Gidm hoat ding thé chat
5. Giim déng héa

a BCAA, insulin va khing IGF-1
i higu qui i cung 3p, giim hifu sudt

6. Bénh di kém vi 16i séng

7. Didu tri loc min

LIEN QUAN CTNT
>
CEE
e

32-81% BN loc mau
khéng &n udng protein da

B8 sung protein
N
uéng/truyén

dam LA CAN y 8 9
THIET SDDﬂong

I - o st i ey s, G ton 0 QG|

LIEN QUAN CTNT
THOAI BIEN PROTEIN DO CTNT

Ngay chay than: nitrogen am tinh du &n nhiéu protein
M4t amino acids
Tang ly giai protein clia co va toan co thé
Kich thich phéng thich acid amin t co
Giam oxide hoa dwong, tang oxide hoa mé va acid amin
Bét thuwong kéo dai dén 2 gi sau CTNT
CTNT KHONG bU, VIEM/ LOC MAU

«  Borah M.F etal (1997). Kidney Int.

—

TINH TRANG VIEM

Chan an

Tang phan hudy protein clia co

Tang thoai bién protein toan co thé

Tang chuyén hoa qua trung gian cytokines

Lam gian doan truc GH-IGF, R
Tang tiéu hdy nang lwong khi nghi

«  Dinarello CA et al (1996). Blood puri.




Cataholism

/ Anorexia

£ Body proteins |

Maintain ' wasting

reqular nutrients

| Add supplemental
nutrients

Source: Lah Invest @ 2011 Nature Publishing Group

NGHIEN CU’U STEVINKEL ET AL

109 bénh nhén suy than mén giai doan tién trién

44% c6 suy dinh dudng tir vira dén nang
32% c6 dau hiéu viém véi CRP T cao
72% c6 dau hiéu viém két hop véi suy dinh dwdng
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NGUYEN NHAN VIEM

T cytokines: IL-1, IL-6, TNF
1 CRP (HD, PD)

{ loai thai cytokines

Tich tu chét déc do suy than

Mang loc bat twong hop

Nhiém trung, ndi doc td

Chét chi diém viém + suy dinh duwéng déng hién dién

| o - (200" m~Saaiiopols —

HIEN DIEN SUY DINH DUONG - VIEM
Lam tang tl vong va tai bién — bién chirng ndm vién

Suy dinh dung: yéu to nguy co' quan trong
nhat/ hau qua lam sang cia ESRD

Viem: yéu tb nguy co doc lap/ hau qua
khéng mong muodn ctia ESRD.

Phéi hop 2 yéu t6 — T mortality-morbidity theo Iy thira

«  Stevinkel P et al (2002). Kidney Int




CAC BENH LY KET HOP

Dai thdo dwong
Bénh ly hé tiéu hoa
Bénh ly hé tim mach
Viém nhiém

Aims of Nutrition therapy

Prevent malnutrition and
unintentional weight loss

Maintain normal biochemistry
levels

Minimise symptoms

and this dish is totally potassium-free!

12/11/2023

NOI DUNG

KHUYEN CAO DINH DUONG/ BENH THAN MAN

Factors that influence dietary advice

Stage of CKD

Treatments e.g. Conservative, Dialysis

Other medical conditions e.g. Diabetes
Lifestyle (social, psychological aspects)
Medications N
Biochemistry levels (trends)




Hemodialysis and diet

» Protein (usually 1.0-1.2 grams/kg)
» Potassium (less then 2000mgs)
» Sodium (less then 2000mgs)
» Phosphorus (approx.1000mgs)
» Calories (30-35kcals/kg)
» Fluids (1000-1500cc)
(all the above needs to be individualized)

nnnnnnnnnnnnn
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Transplant and diet

» Protein (approx. 1.2-1.5 grams/kg)
» Potassium (usually not restricted)
» Sodium (2400-3000mgs)

» Phosphorus (may need supplement)

» Calories (30-35 kcals/kg immediately post
transplant and then less unless active)

» Fluids (need to drink normal amount)

aaaaaaaaaaaaa

Peritoneal dialysis and diet

» Protein (need more then HD)

» Potassium (may not be restricted)
» Sodium (usually same as HD)

» Phosphorus (same as HD)

- Calories (same as HD)

» Fluids (depends on UO/dry weight)

Other Considerations

Side effects of transplant medications
» Osteoporosis
»Increased blood sugars
»Changes in bowel function
»Possible weight gain (several reasons)
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Calorie Intake Protein Intake

Amount of calories consumed in addition to the protein reduction is
critical There is controversy in the literature about protein intake

Enough calqries need Fo be consumed by CKD patients in stages 1-4 to Some scientists suggest that limitation is not necessary
spare prOtem from bemg used as a fuel Scientists also point out a lack of compliance with the low-protein diet

This prevents loss of lean muscle mass and protein-calorie malnutrition .
, . y However, most (but not all) literature suggests that
Because of the cardiovascular risk, the extra calories should not come

from foods that increase risk for cardiovascular disease decreasing protein intake in CKD stages 1-4 can delay

rogression into stage
Current KDOQI recommendations are 35 kcals per kilogram of body prog g

weight per day for patients younger than 60 years for all 5 stages.

. Notons Kidney undati, Giricl praco gudlnes o nufion  honk rena flurs Ketnacn DI Dl ol peclon oo sirent o coweo oonc ey ccns R e e
2. Beto JA, et al J Am Diet Assoc. 2004;104:404-409.
S66-S70.

4 — — [N — —

Proteiniitake KDOQ! recommen;lat.ions about
dietary protein in CKD

. I Stages 1-4 : Protein intake of 0.6-0.75 grams of protein
x\;:ft)hyric;%nglr:ends. protein intake of 0.8 g/kg/d for per kilogram of body weight per day (g/kg/d)

Neither lower nor higher protein intake appears

beneficial, and each is associated with potential harms Stage 5:  When patients are receiving dialysis, increased
Rl protein intake is suggested (approx. 1.2 g/kg/d). Rl

KDOQI

KIDNEY DISEASE OUTCOMES
National Kidney Fc 's Kidney Disease Outc guideline QUALITY INITIATIVE

T S—  — | I N S— SN National idney Foundation




Note on Type of Protein Intake

Type of protein consumed by a patient needs to be considered

Because greater than 50% of CKD stage 5 patients ultimately die of
cardiovascular events

While in stage 5, proteins of high biologic value are recommended,
which typically means proteins from animals, milk, and eggs.

These are higher-fat and higher-cholesterol foods which could predispose patients already at risk
for cardiovascular disease

Careful dietary counseling can steer patients in the direction of
healthier protein choices of high biologic value

Mandayam S, Mitch WE. Dietary protein restriction benefits patients with chronic kidney disease. Nephrology (Carlton). 2006;11:53-57

[N —  e— |

Other nutritional recommendations
for CKD patients

Sodium 2000 mg/d

Calcium 1200 mg/d

Potassium |Intakes should be correlated

Phosphorus |With laboratory values

Fluid intake |Can be unrestricted assuming
normal urine output.

National Kidney Fe YsKidney Disease Outcomes 001) guideline
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4.5. Protein requirements

4.5.1. What is the potential impact of KRT on protein balance in
patients with AKT or AKI on CKD or CKD with KF as compared ta that
of similar patients, not on KRT? Does KRT increase protein needs?

Statement 6

KRT can exert a negative influence on protein balance by
inducing amino acid and peptide/protein losses. As a conse-
quence, protein requirements can be increased in patients un-
dergoing KRT.

Strong consensus (100% agreement)

(European Society for Clinical Nutrition and Metabolism)

| Dbéng thuan cao (100% déng y).

- ESPEN: Hiép hoi Dinh dudng va Chuyén hoa 1am sang chau Au
- KRT: iéu trj thay thé than (Kidney Replacement Therapy)

lized patients witt idney disease,

ESPEN

biéu trj thay thé than (KRT) c6 thé gay anh huwéng
tiéu cwc dén can bang protein bang cach gay ra sv
mat acid amin va peptit/ protein. Do do, nhu cau

protein c6 thé tang [én & nhirng bénh nhan KRT.

A

Quality of

evidence: ¢
moderate/

Decreased
cardiovascular disease

[N —  e— |

Decreased sodium intake

Quality of
evidence: high

Decreased systolic and
diastolic blood pressure

Quality Quality of
| ofevidence: evidence: weak
‘ moderate
Decreased Decreased
risk of stroke progression of CKD

g022 10251-8127DOI: (10.1016/;kint.2022.06.008)




Vitamin va khoang chat
 [Than nhan tao (HD) | Loc mang bung (PD) |
Vitamin C 60 - 100 mg 60 - 100 mg
B6 2 mg 2 mg
Folate 1-5mcg 1-5mcg
B12 3 mcg 3 mcg
Vitamin E 151U 151U
Kém 11-15mg 11 -15mg
Sét Ca thé hoa Ca thé hoa
Vitamin D Ca thé hoa Ca thé hoa
B1 1,1-1,2mg 1,5-2mg
Khac RDA RDA

in CKD: 2020 upd: o .

Vitamin A

= Patients on dialysis (stage 5) are known to lose certain water-
soluble vitamins.

= However, patients in renal failure have decreased excretion of
vitamin A, and vitamin A toxicity has been reported in some
cases.

= Therefore, patients on dialysis should receive a multivitamin |
supplement that avoids excessive vitamin A.

National Kidne 1 ity Initiative (KDOQI) guideline
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Vitamin D

= Kidney failure reduces the production and conversion of vitamin D to
active calcitriol 1,25(0H,)D;.

= CKD patients in stages 2-4 with GFRs of 20-60 mL/min should have
serum 25-OH vitamin D checked (not serum 1,25(0OH,)D5).

= If 25-OH vitamin D is < 75 nmol/L, the patient should receive standard
vitamin D supplements.

= If the patient's GFR is < 20 mL/min, or if he or she is in stage 5,
standard vitamin D is no longer effective and the active vitamin 1,25
(OH,)D; is needed.

National Outcomes 00l) guideline

Iron and Zinc supplementation

= [ron supplementation may be necessary for patients
receiving erythropoietin

= There are also data to suggest that dialysis results in
increased risk for zinc deficiency;

patients taking zinc supplements reported improvements in taste alterations and sensitivity

Kopple JD.

renal failure. Am J Kidney Dis. 2003;37:566-570.
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ACID FOLIC - KDOKI 2020 Diabetics and Kidney Disease

Folic Acid Supplementation for Hyperhomocysteinemia
5.1.1 In adults with CKD 3-5D or posttransplantation who have
hyperhomocysteinemia associated with kidney disease, we

About a third of diabetic persons will

A Jc¢ o end up with kidney disease.

-0 $

recommend not to routinely supplement folate with or without B- JBaCZs;;P.al . .
complex since there is no evidence demonstrating reduction in & iab ain Th1§ means that 1.n a.number of cases,
adverse cardiovascular outcomes (1A). QN Detes besides the monitoring of the above

) CUrop,,)  dietary factors, blood sugar must
Folic Acid Supplementation for Folic Acid Deficiency and Insufficiency also be monitored and controlled.
5.1.2 In adults with CKD 1-5D (2B) or posttransplantation
(OPINION), we suggest prescribing folate, vitamin B12, and/or This represents a further unique

Bcomplex supplement to correct for folate or vitamin B12 challenge for nutritional intervention
deficiencilin§ufficiency based on clinical signs and symptoms

Select Nutritional Parameters KDOQI

for Varying Levels of Kidney Disease* T e S P SR
4.1 Statement on Oral, Enteral, and Intradialytic
Stages 1-4 Stage 5 Stage 5 Parenteral Nutrition Supplementation
Nutritional Parameter CKD Hemodialysis Peritoneal Dialysis IOml Protetn-Encrgy. sprkmmmmnl
Calories (kcal/kg/d) 35<60yrs 35<60yrs 35 <60 yrs T SR e 5 S DT Dot
30-35 260 yrs 30-352 60 yrs 30-35 2 60 yrs, include kcals from| tansplanation (OPINION) at risk ofossithp =
> 2y 2. ggest a
dialysate month trial of oral nutritional Sep
improve nuritional starus if dietary counseling
Protein (g/kg/d) 0.6-0.75 1.2 1.2-1.3 alone does not achieve sufficient energy and protein
T : o intake to meet nutritional requirements.
Fat (% total kcal) For patients at risk fgr CVD,< 10% saturated fat, 250-300 mg cholesterol/d |Ewml Nutrition Supplementation |
4.1.2 In adulis with CEKD 1-5D, with chronically inade-
Sodium (mg/d) 2000 2000 2000 quate intake and whose protein and energy re-
quirements cannot be amained by dietary
1lin; d oral itional 1 s, it i
Potassium (mg/d) Match to lab values 2000-3000 3000-4000 Seeeel S e
(OPINTON) . -\
Calcium (mg/d) 1200 <2000 from diet and meds <2000 from diet and meds

Total Parenteral Nutrition (TPN) and Intradialytic Parenteral Nutrition
(IDPN) Protein-Energy Supplementation

4.1.3 In adults with CKI? ~virh mrorein onergy wasting
Phosphorus (mg/d) Match to lab values 800-1000 800-1000 we suggest a trial of TPN for CKD 1-¢ patients (2C)
and IDPN for CED SD on MHD patients (2€). w©
Fluid (mL/d) Unrestricted w/ normal urine output 1000 + urine Monitor; 1500-2000 improve ana mammam numuoonal status if nuri-
tional requirements cannot be met wirh existing

oral and enteral intake.

Represents initial guidelines; individualization to patient's own metabolic status and coexisting metabolic conditions is essential for optimal care. In stage 5,

potassium, phosphorus, and fluid, as well as sodium and calcium, are restricted, depending upon the type of dialysis the patient is undergoing. Kpoal _umtion in CKD: 2020 update- ——




themselves

nutrition;

omes Quality Initiat

Enteral and parenteral nutritional
considerations for CKD patients

= Enteral nutrition should be used in patients who are
unable to meet nutrient needs even with appropriate
counseling and encouragement or are unable to feed

= Enteral nutrition is always preferred to parenteral

fewer infectious complications, enteral nutrition costs less than parenteral
nutrition, and minimal fluid volume is used

= Total parenteral nutrition should only be used if the
gut is not working due to disease, injury, etc.

The rule of
thumb is:

Essential amino-acids

Aminogram of chronic kidney disease (plasma)
(pmolfl)
*
go— Normal person
EAA:NEAA = 50:50, (ratio 1)
30' CKD CKD (n=8)
30 | EAA:NEAA = 37:63 (ratio 0.59) HD  (n=6)
© HD *P>0.05
20 | EAA:NEAA = 40:60 (ratio 0.67)
*
10 4 * .
* - R |
ok *
3 *
DV L Le T 1 H Ph Tr Me G P Ta A As Or T G c
a y u h 1 i e p t 1 r e u n on oy 1 i
] s r e s n o r u t
Decreased

BRKE VOL. 83 No.7 1993.1:
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comes Quality Initiati h i

Enteral products

"Renal” enteral products, are high in caloric density (requiring
reduced fluid), and have reduced protein, potassium, sodium,

calcium, and phosphorus levels compared with standard products,
which can be useful for patients in CKD stages 1-4, depending upon

their laboratory values.

Once patients have progressed to stage 5, a higher-protei‘h product

may become necessary to meet the increased protein

recommendation. Depending upon dialysis method, switching to a

standard enteral product may be appropriate at this point

20 loai axit amin c&u thanh nén protein dwoc phan thanh hai nhém chinh:
Axit amin thiét yéu (9 loai) va axit amin khéng thiét yéu (11 loai).

20 LOAI AXIT AMIN THONG DUNG NHAT

AXIT AMIN LA THANH PITAN CAUTAO NEN PROTEIN TRONG DOTSONG HIFU GO CO HON 500 LOAL AMINO AXIT DA DUGC TIM THAY NGOAT T NHIEN, TUY NHIEN i
€020 LOAI DITOC MA HOA BT GEN. AXIT AMIN THIET YEU CAN DUGC BO SUNG TiF CHE DO AN UGNG, AXIT AMIN KHONG THIET YEU CO'THE CO THE TU TONG HOT.
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ACID AMIN THIET YEU (EAA)

» BCAA (valine, leucine va isoleucine)
» Lysine ‘
» Threonine

» Phenylalanine
» Methionine

» Histidine.

» Tryptophan

h

KET LUAN

« TY LE SUY DINH DUONG O BENH THAN MAN CON CAO

* NGUY CO T’ VONG VA NHAP VIEN TANG CAO KHI €O
SUY DINH DUONG

« NHIEU YEU TO GAY NEN SUY DINH DUONG

« DINH DUONG LA MQT PHAN TRONG VIEC QUAN LY VA
DIEU TRI BENH THAN MAN

+ CAC KHUYEN CAO VE BO SUNG DINH DUONG CAN
LUU Y THANH PHAN DINH DUONG, PUONG CUNG CAP
DINH DUONG THEO CAC GIAI BPOAN BENH KHAC NHAU

- A.A THIET YEU LA THANH PHAN QUAN TRONG TRONG
VIEC BO SUNG DINH DUGNG CHO BENH THAN MAN
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ACID AMIN KHONG THIET YEU (NEAA)

» Glutamine
» Aspartate
» Glutamate.
» Arginine
» Alanine

» Proline

» Cysteine
» Asparagine
» Serine

» Glycine

» Tyrosine

h

CAM ON THAY CO VA CAC
BAN PA CHU Y THEO DOI!




