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Introduction

* Dialysis Outcomes and Practice Patterns Study (DOPPS): >70% of
MHD patients in the U.S. take supplements.

* [nsufficient evidence whether micronutrients or multivitamin
supplementation is beneficial or detrimental in this population.

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

* Despite most guidelines that recommend multivitamin
supplements for dialysis patients, insufficient evidence to support

routine multivitamin use in hemodialysis patients.

Brenner and Rector’s the kidney-2018- ch. 60



Supplements in CKD

Supplements

Folic acid Vitamin E (fat- soluble)
Thiamine Vitamin K (fat- soluble)
Riboflavin Zinc

Vitamin B6 Selenium

Vitamin B12 Probiotics

Vitamin C Ketoanaloges

Vitamin A (fat- soluble) Omega-3
Vitamin D (fat- soluble) CoQ1o0

Add a footer




. . KDOQI .egi""
FOLICACID- vitamin B complex =i  righl.

National Kidney Foundation

Academy of Nutrition
and Dietetics

* Folic Acid Supplementation for Hyperhomocysteinemia:
we recommend not to routinely supplement folate with or without B-complex
since there is no evidence demonstrating reduction in adverse cardiovascular
outcomes (1A).

* Folic Acid Supplementation for Folic Acid Deficiency and

Insufficiency :

In adults with CKD 1-5D (2B) or posttransplantation (OPINION), we suggest
prescribing folate, vitamin B12, and/or B-complex supplement to correct for
folate or vitamin B12 deficiency/insufficiency based on clinical signs and
symptoms (2B).
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KIDNEY DISEASE OUTCOMES Academy of Nutrition
QUALITY INITIATIVE rlg i‘ and Dietetics

National Kidney Foundation

Vitamin C Supplementation:

* In adults with CKD 1-5D or posttransplantation who are at risk of
vitamin C deficiency, It Is reasonable to consider supplementation to
meet the recommended intake of at least 90 mg/d for men and 75 mg/d

for women (OPINION).
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National Kidney Foundation

Academy of Nutrition
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Vitamin D Supplementation for Vitamin D Deficiency and Insufficiency:
CKD 1-5D (2C) or posttransplantation (OPINION), we suggest prescribing vitamin D
supplementation in the form of cholecalciferol or ergocalciferol to correct 25-
hydroxyvitamin D (25(0OH)D) deficiency/insufficiency.

Vitamin D Supplementation with Proteinuria:

CKD 1-5 with nephrotic range proteinuria, it is reasonable to consider supplementation

of cholecalciferol, ergocalciferol, or other safe and effective 25(OH)D precursors
(OPINION).

Vitamin D supplementation had no effect on calcium or phosphorus levels.
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National Kidney Foundation

Vitamins A and E Supplementation and ToxiIcity:

 High doses of vitamin A causes anemia, abnormalities of lipid and calcium
metabolism. paugirdas 3T, handbook of dialysis, 2015

 Vitamin E is a fat-soluble nutrient recognized for antioxidant properties.

* There are 8 known forms of vitamin E, but alpha-tocopherol is the only
known form of vitamin E found in plasma.

« Serum vitamin E levels provided protection to erythrocyte survival when
exposed to hydrogen peroxide.
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National Kidney Foundation
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Vitamins A and E Supplementation and ToxiIcity:

 High doses of vitamin E Increase the risk for hemorrhagic stroke and
Impair platelet aggregation.

* Vitamin E interacts with anticoagulant and antiplatelet medications
 Caution for patients with CKD already receiving these medications.

 Oral doses > 400 IU of vitamin E are not recommended without
Intermittent monitoring of serum vitamin E levels.
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National Kidney Foundation

Vitamins A and E Supplementation and ToxiIcity:

« CKD 5D on MHD or on PD, not routinely supplement vitamin A or
E because of the potential for vitamin toxicity.

« If warranted should be monitored for toxicity (OPINION).

« Monitoring and Evaluation:
Platelet count, changes in medical status, medications, and nutritional
status.
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100 F.C Tablets

Neph rah_eal®

Each Tablet Contains :
VItamIiN B2 ....ccccorniniminnnnnnsasscnnannnanns 6 mcg
ViItamin B ...ovvevrvreemseennnnsnessunnnaannaaess 1.5 mg
VItamin B2 ....ccoovvmvemmicmmmmeremssemnnnnsans 1.7 mg
| VItaMIN BB ...ovevvverirrccnmimnenasessiinnsannes 10 mg
VItAMIN E ..ovveeceensssineesmnsssnamssssasanses 501U
VItamin BS ....ocoovenniinmnmenmsassmminsannaees 10 mg
i ASCOrDICACIH ...ovvviverenmmminnsnsmmsnnnanenas 60 mg
) R e ol st e 300 mcg
Zinc (as ZINC OXIde) .....ooovmmmmmnsniese: 25mg
NIaCIiNAMIAR ....corervveemmmmermnnmmansesansees 20mg
4 FONC ACI ...vvorevnrsnssisnmmasnnsssanssssnanss 500 mcg
———————————————————————

Add a footer

.)l)_&_e:ﬁbu&.?J.\ Po jl J._'A'ASLSI_D.\ J> |J ngé.
<305 lagSo Slol sunz JS13 g liugh 9 95 jl g

Iy oam> 93 sl—aisly 63y« B a0 jl JuB o
' . dulas swllho B> ou

e R \SJléei.' L'J‘S-‘SS U D gl yg> ly 9J|.\o

g 132 lojlw duli o 03,9138 3l ilo o )il @
ol 030w 55 g gl

: 03348 U ao 5l o .__.,9_.5

Nephrotonic




Add a footer

€199 i

(5588 (a0 slgzolan) CKD (el y (i ge

(5| 4,3..\:3 J.&.
Q38 5 gus
eSSV
Sala Jlads g, o8 4
pS s Sas F Woo caaliay
p S e /O Vo oeliy
805 Gl \IV Y o Omebins
P,,Su.l_,.\- P‘r’t:)‘-“u.‘.’
pS e 2! Ol
pS e V- 0 o oaaliny
:j:“-l,;: S sSal wal
oSus Y O
R éul._..vo (WSl S5 &) e O.L)m S;:
£ cslia Y- el S8
pS soSas 0 Repepe

Vitamin A MNone

[f-carotene None
Retinol None
Thiamine (mg) 1.5
Riboflavin (mg) 1.7
Vitamin B6 (mg) 10
Vitamin B12 (mg) 0.006
Niacin (mqg) 20
Folic acid (mg) =1.0
Pantothenic acid (mg) 10
Biotin {mqg) 0.3
Vitamin C (mqg) 60-100
Vitamin E None
Vitamin D See Chapter 36
Vitamin K See text

Daily dietary recommended for dialysis
patients (handbook of dialysis-2015)
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National Kidney Foundation

Anticoagulant Medication and Vitamin K Supplementation

« 72.1% of adults with mild to moderate CKD (eGFR [CKD-EPI]:
58 mL/min) had vitamin K intake below the recommended
adeguate intake level.

* In MHD patients, vitamin K intake and serum vitamin K levels
are often low or undetectable

« CKD 1-5D or posttransplantation patients receiving anticoagulant
medicines known to inhibit vitamin K activity (eg, warfarin
compounds) do not receive vitamin K supplements (OPINION).
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National Kidney Foundation

Anticoagulant Medication and Vitamin K Supplementation

* Vitamin K also enables normal calcification processes in bone and
soft tissues.

* Matrix Gla protein (MGP) is a vitamin K—dependent protein
produced by vascular smooth muscle cells that is a powerful
Inhibitor of vascular calcification

« Patients receiving antibiotics who have poor intake and are at higher
risk for bleeding (eg, surgical patients) may be considered for

vitamin K supplements, particularly if they have acute kidney injury
or CKD
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* Anticoagulant Medication and Vitamin K Supplementation

. Large doses of vitamin E may induce vitamin K deficiency. (mol Nutr Food Res.
2014;58(8):1590-1600)
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Selenium and Zinc Supplementation

« CKD 1-5D, we suggest to not routinely supplement selenium or
zinc since there is little evidence that it improves nutritional,

Inflammatory, or micronutrient status (2C).

 Selenium: trace element, antioxidant properties, cofactor for the
reduction in antioxidant enzymes such as glutathione peroxidase

and thus protects against oxidation.
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KIDNEY DISEASE OUTCOMES Academy of Nutrition

] . . .
SeleniumandZinc.. L

Zinc Supplementation
Zinc Is a component of biomembranes.

« Antioxidant and anti-inflammatory effects and prevents free radical—
Induced injury during inflammation.

* Protect against atherosclerosis by inhibiting the oxidation of LDL-C in
animal studies.

 Essential for insulin synthesis, and zinc deficiency has been suggested to
Impalir insulin secretion and decrease leptin levels.

* A high prevalence of zinc deficiency in HD patients.
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KETOANALOGS

« Ketoacids (KASs) used for > 40 years to supplement low protein diets (LPDs)
for CKD patients.

« KAs lack the amino group of an amino acid, converted to their respective
amino acids without providing additional nitrogen.

* Thus when a person consumes KA analogues of EAAS, increasing the
respective EAA.

« KA/EAA-supplemented VLPDs (~ 0.3 to 0.4 g/kg/d) or (~ 20-28 g/d)of
protein of miscellaneous biological value generate lesser amounts of
metabolic products of nitrogen metabolism

Am J Kidney Dis. 2015;65(5):659-673



ketoanalogs

* Low protein diets (0.6-0.8 g/kg/day), sometimes supplemented with non-
nitrogen ketoanalogs, have been associated with slower GFR decline.

« Some patients with intakes below 0.8 g/kg/bw/day, even the described
minimum level of 0.6 g/kg/day, develop protein energy wasting and
Increased mortality.

» Animal-based dietary protein Is associated with the production of high
levels of gut-derived substances which are putative kidney toxins.

Brenner and Rector’s the kidney-2018- ch 60
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Su pplement T ——

Protein restriction plus KA dasats I

and Dietetics

CKD patients with eGFR <20 mL/min/1.73 m2 (without
diabetes, not dialysis), a very LPD (VLPD) 0.28 t0 0.43 ¢
protein/kg /day with the addition of KAs to meet protein
requirements may be recommended.

Add a footer




Protein restriction plus KA diatals Honl.

Su pplement

Could
* Preserve kidney function in patients with stages 3-5 CKD.

* Decrease serum phosphate levels and improve some markers of
pone metabolism (calcium and PTH)

* Improve serum lipid profiles.

No significant effect on serum albumin levels and nutritional
status (SGA[Subjective Global Assessment] and anthropometry)

were inconclusive.

An LPD/VLPD plus KA should not be started during a
catabolic state in patients with CKD.

24
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ketoanalogs

Potential benefits of KA/EAA supplemented LPDs:

1. Enables protein-energy status to be maintained with very low
protein diets.

2. Reduces metabolic waste products leading to reduced uremia and ?
slower GFR loss.

3. KA of leucine may decrease protein degradation and enhance
protein synthesis.

4. LPDs decrease phosphorous and potassium intake
5. Possible phosphate binding by the calcium salt of the KA.
6. Reduced acid load from the lower protein intake.

Am J Kidney Dis. 2015;65(5):659-673



ketoanalogs

 Very low protein intake, 0.4 g/kg/day, 13% reduced risk of progression
to ESKD in the very low protein intake versus the low protein intake

groups
* Cost Is the single most obtrusive barrier to KAs becoming a consistent

strategy of nutritional care in a population that strongly requires
fastidious intervention.

22c 100 =280.000-370.000

V4 ] ETTIN
f/

' 'x-. //I//'ﬂ/;”IWi r'{‘j r/";"":fll;/,‘ri "‘.‘;{},}_f:‘,{; ;;

<

Journal of Renal Nutrition, Vol 31, No 6 (November), 2021: pp el-e7




PROBIOTICS

 Probiotics: live microorganisms which when administered in
adequate amounts confer a health benefit on the host.

* The probiotics could provide the nutrients for colonic epithelial cells
and help to maintain the intestinal microbial balance.

 In CKD: active secretion of uric acid and oxalate into colon.

« Gut microbiota bacteria, plays a vital role in the pathogenesis and
metabolic disturbance of CKD.

H.J. ZHENG ET AL, CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION, 2020 Taylor & Francis Group, LLC



Probiotics...

Microbial analysis of CKD:

1. The heavy expansion of bacteria possessing urease, uricase, p-
cresol and indole-forming enzymes.

2. Decreased production of beneficial micronutrients,
3. Increased generation of toxic solutes and

4. Microbial dysbiosis could accelerate the progression of CKD.

Probiotics are ineffective or less effective to reduce circulating uremic
toxins.

H.J. ZHENG ET AL, CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION, 2020 Taylor & Francis Group, LLC




Dysbiosis

* An imbalance between the types of organism

present in a person's natural microflora, especially
that of the gut, thought to contribute to a range of
conditions of ill health.

H.J. ZHENG ET AL, CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION, 2020 Taylor & Francis Group, LLC



Prebiotics

Prebiotics: nonliving indigestible fibers

* May stimulate the growth and/or activity of beneficial microorganisms in
the gut.

* Favor the proliferation of bacteria such as bifidobacteria and lactobacilli
* In CKD, mitigating the production of colon-derived uremic solutes

* Increasing the production of short-chain fatty acids (SCFAs), which can
reduce inflammation.

probiotics with prebiotics named synbiotics.

H.J. ZHENG ET AL, CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION, 2020 Taylor & Francis Group, LLC




NEPHROLOGY G

Nephrology 24 (2019) 1122—1130

Original Article

Effects of probiotic supplements on the progression of chronic
kidney disease: A meta-analysis
SIBEI TAO,' SIYING TAO,” YIMING CHENG," JING LIU," LIANG MA' and PING FU’

'Widney Research Laboratory, Division of Mephrology, Mational Clinical Research Center for Geriatrics, West China Hospital of Sichuan University, and “State Key
Laboratory of Oral Diseases, Mational Clinical Research Center for Oral Diseases, Department of Cardiology and Endodontics, West China Hospital of
Stomatology, Sichuan University, Chemngdu, China

A systematic search, evaluating the effects of probiotic
supplements on CKD were included.

e Atotal of 10 randomized controlled trials in 8 countries were
selected.

* In the meta-analysis, urea level was significantly reduced in
probiotics-administrated non-dialysis patients.

Probiotics



NEPHROLOGY

Nephrology 24 (2019) 11221130

Original Article

Effects of probiotic supplements on the progression of chronic

kidney disease: A meta-analysis
SIBEI TAO,! SIYING TAO,” YIMING CHENG," JING LIU," LIANG MA' and PING FU'

* No meaningful impacts on the reduction of uric acid, C-

reactive protein, creatinine and estimated glomerular
filtration rate (eGFR) preservation of CKD population.

Probiotics




CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITIOM e Taylor & Francis
httpsyfdoi.org/10.1080,/10408398_2020.1 740645 Taylor & Francis Group

REUI EW [ M) Check for updates ]

Probiotics, prebiotics, and synbiotics for the improvement of metabolic profiles
in patients with chronic kidney disease: A systematic review and meta-analysis
of randomized controlled trials

Hui Juan Zheng®*, Jing Guo®*, Qiuhong Wang"*, Liansheng Wang®, Yahui Wang®, Fan Zhang®, Wei-Jun Huang?,
Wenting Zhang®, Wei Jing Liu®, and Yaoxian Wang®

13 RCT were met their inclusion criteria (7 from Iran).

Results: supplementation with probiotics, prebiotics, and synbiotics
could

* Decrease pro-inflammatory biomarker (CRP),
* Improve the oxidative unbalance,

* Ameliorate the lipid profile (TC, HDL, and LDL), when compared with
placebo groups,

* Did not affect on TG in CKD patients.

H.J. ZHENG ET AL, CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION, 2020 Taylor & Francis Group, LLC




Probiotics

* 22=30=26000T-6500T

| ROYAL |
ico |
| { organica |

: ESSENTIAL

PROBIOTIC.

A ) GLUTAMINE
SUPERIOR IMMUNITY AND
\\M

ar-rag IV(GAN | GLUTEN-FREE | ZERO ACOTY
- o

Add a footer

S5V g1 mlog; Tl (Sol> Sgninsm 09590

Sgmg s JeSo --&2—.0‘&)';‘&2-‘0 Wod g (512 i)
Jlasl oo 3 1; goumio  Aadlxe Sl byle8 oliws (9550 y9ld 53
Sl sl 53 Sgnan s 0lsie & enila o (53 ¥ s ey

el lalhd o S Gley § A oSl ol (slylo 3 398
AL Jlel s Fgte > Pl i 158 2ol YL O35 S,k
S Sylen @dle Rl il Jal 3 sl 039 415 31 3G
30 15T S 055 FalS (IBS) s Sy 035, ki s (IBD)
ol ige el S g il wiilo S Lo Cinie 8

Supplement Facts
Serving Size : 2 Capsules

Saccharomyces boulardii

Sl pgsinis
R 5 G UL JpST

Natéres-
Only




Omega-3

* Plant-based foods which contain omega 3 polyunsaturated
fatty acids, high intake of which has been associated with
reduced CKD risk.

Brenner and Rector’s the kidney-2018- ch 60
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Polyunsaturated Fatty Acids (LC n-3 PUFA)  sesiicor ronceir

1. Long chain omega-3 polyunsaturated fatty acids (LC n-3 PUFAS)
are obtained from dietary sources such as cold-water fish (ie, fish
oil) or linoleic acid, which is derived from flaxseed or certain
other vegetable olls.

2. Putative effects on cardiac membrane stabilization, leading to

possible reduction of malignant arrhythmias and sudden cardiac
death.

3. CKD have some of the lowest blood levels of LC n-3 PUFAS In the
literature.
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Polyunsaturated Fatty Acids (LC n-3 PUFA)  secersisnerrouniin
1. Mortality and Cardiovascular Disease:

« CKD 5D on MHD or posttransplantation, we suggest not
routinely prescribing LC n-3 PUFA, to lower risk of mortality
(2C) or cardiovascular events (2B).

« CKD 5D on PD, it is reasonable not to routinely prescribe LC n-3
PUFA, to lower risk of mortality or cardiovascular events
(OPINION).




LOng Chaln Omega 3 KDngugls I'I gg" Academy of Nutrition

Polyunsaturated Fatty Acids (LC n-3 PUFA).. e o e

2. Lipid Profile:

« CKD 5D on MHD, we suggest that 1.3-4 g/d LC n-3 PUFA may be
prescribed to reduce triglycerides and LDL cholesterol (2C) and
raise HDL levels (2D).

« CKD 5D on PD, it is reasonable to consider prescribing 1.3-4 g/d LC n-3
PUFA to improve the lipid profile (OPINION).

« CKD 3-5, we suggest prescribing ~ 2g/d LC n-3 PUFA to lower serum
triglyceride levels (2C).
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Polyunsaturated Fatty Acids (LC n-3 PUFA)..  reierromdaie

3. Arteriovenous (AV) Graft and Fistula Patency:

« CKD 5D on MHD, we suggest not routinely prescribing fish oil to
Improve primary patency rates in patients with AV grafts (2B) or
fistulas (2A).

4. Kidney Allograft Survival

« CKD posttransplantation adults, we suggest not routinely prescribing
LC n-3 PUFA to reduce the number of rejection episodes or improve
graft survival (2D).
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Co Q10

* CoQ1o, first identified in 1940, is mostly found in meat, fish, and
whole grains.

* CoQ10 generate ATP energy to cell, most commonly used for an
antioxidant.

* Improve cardiovascular diseases, heart failure, diabetes,

hypercholesterolemia, migraine headache, related to lower
CoQ1o levels. ——
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- nutrients ‘MDPI

Review

Systematic Review of Nutrition Supplements in Chronic
Kidney Diseases: A GRADE Approach

Pei-Chin Lin 270 Chu-Lin Chou 3-%5, Shih-Hsiang Ou & Te-Chao Fang 3.5.7# and Jin-Shuen Chen 1.8.8.*

* No effect on serum urea and SCr and no impact on kidney function.
* Insufficient evidence to recommend CoQ10 intake in CKD patients.

Co Q10

Nutrients 2021, 13, 469




Take home message

1. Folic acid and vitamin B complex recommended based on clinical findings.
Vitamin D for nephrotic syndrome or vit. D deficients.

Vitamin C low dose 75 -100 mg/d.

Vitamin A and E do not routinely prescribe, risk of bleeding and toxicity.
Vitamin K if poor intake or taking antibiotics.

Selenium and zinc not routinely prescribe.

Ketoanalogs in patients with very low protein diet.

Probiotics ameliorate lipid profile (LDL, HDL) and reduced serum urea
level.

© N oV DN W N

9. Omega-3 improved lipid profile
10. Co Q10 no sufficient evidence to recommend in CKD patients
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Very thanks for your patience
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