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DKD, diabetickidneydisease; ONS, oral nutrition supplement.
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Volume Oxidative/ Comorbid Dialysis
overload carbonyl stress conditions related factors
Nutrient loss Kidney Inflammatory
during dialysis dysfunction cytokines
Endocrine Anorexia,
disorders Acidosis, Anemia
Decreased

nutrient intake

Protein- Hypercatabolism
energy wasting Muscle wasting

N
Mainutrition Inflammation

Uremic toxins

Frailty, Cardiovascular
Depression disease

Infection

1. Front Med (Lausanne). 2022; 9: 854410. 2.Curr Opin Clin Nutr Metab Care. 2015 May; 18(3): 254-262.
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1.J Ren Nutr,2018 Nov;28(6):380-392 2.Roediger WE. JPEN J Parenter Enteral Nutr.1994;18:4-8 3.Green R, et al.Semin Hematol. 1999;36:47-64 4.Zarowitz BJ, et al.Clin Pharm.1990;9:40-44 5. CalcifTissuelInt.2022;
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CKDIR1E

= TN
SEENH
REHR
E:$73

Mulnutrition,
Hypercatabolism,
Uremic toxins,
Inflammation

Stage G2
Mildly
decreased
function

Stage G3
Moderately
decreased
function

Stage G1

Kidney damage
with normal
function

60 30

90

=84

E « PEWELL

PEW

iy 5'E

BaSEE

Protein-energy wasting

# Complications

Stage G4

Severely
decreased
function

Stage G5

Kidney
failure

15

Glomerular Filtration Rate (mL/min per 1.73 m?)

Curr Opin ClinNutr Metab Care.2015 May; 18(3): 254-262.
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Hussain S, et al. Clin Epidemiology Glob Health.2021;9:2-6.
WangJS, et al.J Diabetes Investig. 2021;12:2112-2123.
Circulation. 2021 Mar 16;143(11):1157-1172.

Am J Kidney Dis . 2019Jul;74(1):120-131.
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When you
prevent or manage
one condition,

you can help
prevent or manage
all three.

Chronic
Kidney Disease

Find out more:
cdc.gov/diabetes

The Surprising Link Between Chronic Kidney Disease, Diabetes, and Heart Disease (cdc.gov)

National Diabetes Prevention Program Infographic | CDC



https://www.cdc.gov/diabetes/library/socialmedia/infographics/DiabetesHeartDiseaseCKD.html
https://www.cdc.gov/kidneydisease/publications-resources/link-between-ckd-diabetes-heart-disease.html

Ageing

Metabolic
senescence

Sedentary
lifestyle

Hormonal
derangements

Nutrients.2023 Jul; 15(14): 3107.
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Protein Synthesis

Balance
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ROS
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resistance

Negative protein balance
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Acidosis
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DKD, diabetickidneydisease; DM, diabetes mellitus; e GFR, estimated glomerular filtration rate; ESRD, end-stage renal disease

1. Hussain$, etal. Clin Epidemiology Glob Health. 2021;9:2-6. 2. Wang JS, et al.J Diabetes Investig. 2021;12:2112-2123.
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1.ZengY, et al.Biology.2021;10(10):959. 2. Reiss AB, etal. Am J Kidney Dis. 2015;66(6):1071-82 3.Warrens H, etal. Eur CardiolReview. 2022;17:e13 4. Zeng Y, et al. Biology. 2021;10(10):959.
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N EnglJ Med . 2017 Nov 2;377(18):1765-1776.
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Protein-energy wasting

<& # Complications

Stage G5

Kidney
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15

Glomerular Filtration Rate (mL/min per 1.73 m?)

Curr Opin ClinNutr Metab Care.2015 May; 18(3): 254-262.
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Hussain S, et al. Clin Epidemiology Glob Health.2021;9:2-6.
WangJS, et al.J Diabetes Investig. 2021;12:2112-2123.
Circulation. 2021 Mar 16;143(11):1157-1172.

Am J Kidney Dis . 2019Jul;74(1):120-131.
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CKD, chronic kidney disease; IDPN, intradialytic parenteral nutrition; KDOQI, Kidney Disease Outcomes Quality Initiative; ONS, oral nutritional supplement; PEW, protein-energy wasting. 16

1. Kalantar-Zadeh K, etal. Nat Rev Nephrol. 2011;7:369-384. 2. |kizler TA, etal. Am JKidney Dis. 2020;76(3 Suppl 1):51-5107.
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puidelines2 =3 AN/ S RERERNS

without diabetes #EifE fx %

CKD 3-5 not on dialysis RZET 0.81
with diabetes & R 7%
without diabetes £ R %

CKD5D  MHD or PD & #f 1.0-1.22

with diabetes & i R %

5D=stage 5 on dialysis; CKD=chronic kidney disease; KDIGO=Kidney Disease: Improving Global Outcomes; KDOQI=Kidney Disease Outcomes Quality Initiative; KRT=kidney replacement therapy;
MHD=maintenance hemodialysis; PD=peritoneal dialysis.
1. KDIGO 2023 Clinical Practice Guideline For The Evaluation And Management Of Chronic Kidney Disease.

2. Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group. Kidney Int. 2022;102(55):51-5127.
3. lkizler TA, et al. Am J Kidney Dis.2020;76(3 Suppl 1):51-S107.

17



WSEEES  RERE
EREEEERREE

SEEARMRER BERA
AR Eh B HEERE 26kcal/kg/day

§
&
R

N
o
(2]

Minimum
recommended?

[ T N )
© & & o
o 2

Total energy intake (kcal/kg/day)
n
w

N
g
n

Baseline  Midpoint End of stydy
SUPLENA®

3. Kelly O et al. J Pers Med. 2021 Dec 14;11(12):1360. 4. Montes-Delga
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3 -60 L Before hemodialysis During hemodialysis After hemodialysis

Baseline Month 1 Month 2 Month3 Month4 MonthS Month6
(n=85) (n=68) (n=61) (n=49) (n=48) (n=42) (n=39)

| MControl JIOPN [ONS | N=8

1. Caglar K, et al. Kidrey Int, 2002:62/3): 1054-8. 2 Pupim, LE. et al. ] Am 50¢ Nephrol. 2006:17.3148-3167
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1. Diabetes Care 2019;42:731-754 2. Diabetes Canada Clinical Practice Guidelines Expert Committee.Can J Diabetes. 2018;42 Suppl 1:564-579.
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1. Diabetes Care 2019;42:731-754 2. Diabetes Canada Clinical Practice Guidelines Expert Committee.Can J Diabetes. 2018;42 Suppl 1:564-579.
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Time(minutes)

JPEN J Parenter Enteral Nutr. 2021;45:267-276
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0.02 I I
0 4 . .
2nd-7th Days
-0.02 +
-0.04

3th-20th Days

-0.06 +
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ADA, American Diabetes Association; DKD, diabetic kidneydisease; DKD, diabetic kidney disease; DM, diabetes mellitus; KDIGO, Kidney Disease: Improving Global Outcomes.

1.Su G, et al.Clin Kidney J. 2021 Sep 14;15(2):213-25. 2. J Ren Nutr. 1998 Jan;8(1):25-33.
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Guideline B/ EEBBESS
KDIGO Recommendation 3.3.2.1
2023 « Sodium intake be <2 g
1
guideline Na/day(or <5 g of NaCl)
Statement 6.5.1 (sodium intake - a7

KDOQI and blood pressure) Bt am 25
2020 » Sodium intake <2.3 g/d to Na=190mg Na=250mg
guideline? reduce blood pressure and

improve volume control

*Kelly O et al. J Pers Med. 2021 Dec 14;11{12):1360.

5D=stage 5on dialysis; CKD=chronic kidney disease; KDIGO=Kidney Disease: Improving Global Outcomes; KDOQI=Kidney Disease Outcomes Quality Initiative.
1. KDIGO 2023 Clinical Practice Guideline For The Evaluation And Management Of Chronic Kidney Disease.
2. lkizler TA, et al. Am J Kidney Dis.2020;76(3 Suppl 1):51-S107.
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27.77

eGFR (median)
28 T
27 +
26 +
25 +
24 +
238 4+
22 +
21 4+
20

26.4

26.11

mi/min 1.73 m2

Baseline 3rd months 6rd months

5D=stage 5on dialysis; CKD=chronic kidney disease; KDIGO=Kidney Disease: Improving Global Outcomes; KDOQI=Kidney Disease Outcomes Quality Initiative.

1. KDIGO 2023 Clinical Practice Guideline For The Evaluation And Management Of Chronic Kidney Disease.
2. lkizler TA, et al. Am J Kidney Dis.2020;76(3 Suppl 1):51-S107.
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“Kelly O et al. J Pers Med, 2021 Dec 14;11(12):1360.
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‘ ,Vit B, By, 0 2= B FF{ECKD & & homocysteine Iz (K /( [

REIHFTER - VitB,, By, REIFTER - VitB,, B,
o] 58 Z [#{ECKD & & homocysteine 282 P& {(Bhomocysteine A/ [ & 7% 7 [E| P&

HOPE-2 study (RCT): Canadian CKD patients Meta-analysis: Patients with ESRD or advanced CKD

Table 3. Plasma concentrations of homocysteine, at baseline,
at 2 years and at 5 years, and of folate, vitamin B6 and Bl2at Table 3. Risk estimates of primary cardiovascular outcome for folic acid intervention versus control in pooled and stratified analysis by
baseline and at 2 years in participants with renal insufficiency pertinent factors
P Acti Placeh Primary CVD Events/

arameter ctive group acebo group Stratification Variables Jelsilyesi RR 5% CI P

. Activi Control
Homocysteine (pmol/l) e oo
Baseline 159+7.3 " 15.7£5.7 Overall (12-18) 391/2038 431/1848 0.85 0.76,0.96 0.009
2 years 12.7+£5.0 16.1 £5.2 Intervention duration
5 years 11.9+33% 15.54+4.5 =24 months (12,15,17,18) 164/813 155/614 0.88 0.72,1.06 0.17
Folate (nmol/1) >24 months (13,14,16) 227/1225 276/1234 0.84 0.72,0.98 0.02
Baseline 27.8+£12.3 28.7+11.0 Hey lo;,vermg _
2 years 41.44+92% 261493 5200.;9 (14,18) 86/498 69/327 0.99 0.66, 1.48 0.95
Vitamin B6 (nmol/l) | Tr:i?n: n(flil?&,}i—]ﬂ) 305/1540 362/1521 0.83 0.73,0.95 0.007 |
line a gimer

Jaseline RINSHL ST folic acid only (1214,15) 83/300 94/28) 083 065, 1.06 0.14

years . : : : : [ Tolic acid and vitamins B6 and B12 308/1738 337/1566 0.86 0.75,0.99 003 |
Vitamin B12 (pmol/l) 316-19)
Baseline 332.3+161.7 323.2+£166.6 Daily ‘f:wlic ;cid XTI

- k dll) ¢
2 years 768.0 £196.9 3209+ 181.7 <5 mg (13,15,17) 126/457 160/467 082 068,099 0.04
In the active treatment group, all changes at 2and5 years were significantly different from _ 25 mg (12/14'1_6{18) 265/1581 271/1381 0.88 0.75,1.02 0.09
baseline (P <0.01), while there were no significantdifferences in the placebo group.Also, at 2
and at 5 years, plasma levels of all four parameters were significantly different between active
and placebo-treated groups (P <0.001).
Participants wererandomly assigned to receive daily a combined pill containing folic acid QinX, et al.ClinJ Am Soc Nephrol. 2011;6(3):482-8.

2.5 mg, vitamin B6 50 mg and vitamin B12 1 mg, or matching placebo.
Mann JFE, et al. Nephrol Dial Transplant.2008;23(2):645-53.

TW.207" ===



% [ Pas

i
At

‘ ‘gqﬁ%ﬂ/%gﬂ ZEEVit B; * By, - EHIFEEL

?‘ﬁZW/E%H%EEE*Vlt BG B12 ’
3 H—EZEBE{Ehomocysteine
& BN P10 [ 5 9A L B

CKDEREVit B6, B12i2 % i 72 2RDA(KI=1EE BN/ Z £ )
Suggestions for CKD BN/ S =S

patients BESS

EZiE=E
= %
RDA KEN B
Vitamin B6 1.3-1.7 1.5-2 RDA
(mg)
Vitamin B12 24 RDA 2.4
(mcg)

Chazot C, et al. Nutritional Management of Renal Disease (Fourth Edition).2022; Pages 413-65.
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Chazot C, et al. Nutritional Management of Renal Disease (Fourth Edition).2022; Pages 413-65.
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ESRD
Stage 5

Stage1 | Stage 3

Kidney damage Kidney damage Moderate § Severe § Kidney
with normal with mild § kidney function kidney Failure
or  kidney kidney function function Dialysis
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