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Chronic Kidney Disease Epidemiology

2017 3°0 m(i:l:(ig“ LU |n 2017 prevalence of CKD was...

Prevalence: 11.1% 2X 20)( 20)(
diabetes cancer HIV/AIDS
m ' ' 422 million 42 million 36.7 million

e CKD emergent - 19th - 11th - 5th
cause of death cause of death 2019 cause of death 2040 cause of death

ﬁfﬁﬁ;}:ﬁﬁﬂfﬁa Visual Abstract by X Cristina Popa, @NephroSeeker




A Age.standardised prevalence rate of chronic kidney disease B Age.standardised incidence rate of chronic kidney disease
per 100,000 population, 2021

per 100,000 lation, 2021

c Age.standardised morality rate of chronic kidney disease D Age.standardised DALYs rate of chronic kidney disease
per 100,000 population, 2081 per 100,000 population, 2021

¥ 5 E 8

Impact of chronic kidney disease escalates around the world,by Megan Burgasser, University of Cincinnati (2025)



XQPEZ YWHAOY XQPEZ XAMHAOY

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

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

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

» |Infectious diseases

s Poverty and malnutrition
with effects on fetal
kidney development

Francis A, et al; International Society of Nephrology. Chronic kidney disease and the global public health agenda: an international consensus. Nat Rev Nephrol. 2024



....hemodynamic
disorders

EVOLUTION

PROCESSED FOODS CHRONIC DISEASES

4 osesmy
f DIABETES

CARDIOVASCULAR
DISEASES

* IMMUNITY

f GENE EXPRESSION
ALTERATIONS

f CANCER

WESTERN SOCIETIES

....metabolic
disorders

CHRONIC KIDNEY DISEASE

SODIUM OVERLOAD

VOLUME OVERLOAD

HYPERKALEMIA

HYPERPHOSPHATEMIA

METABOLIC ACIDOSIS

HORMONE REGULATION




Comprehensive Y
treatment strategy

L

Physical activity

Stop tobacco products

- ) Adopting a healthy %
~ and diverse diet ?ﬁ

Prefer plant-based foods
over animal-based foods

Avoid ultra-processed foods

op 10 Takeaways for Nephrologists on the
‘ anagement of People with CKD

& Lifestyle: Healthy diet and

Cardiovascular
disease

Estimate 10-year CVD risk using
validated tool = preventive strategy

Imaging/ invasive strategies using
contrast media: not contraindicated in all

ﬂ Thorough
/" medication

review

Validated eCGFR equations using
serum ereatinine for drug dosing

Limits over-the counter and
herbal remadies

i : (e
Individualize BP -
control

Renin-angiotensin-
system Inhibitors (RASi)

A
. and SGLT2i

Acute changes in ©
eGFR after RASI 7

KDIGQ 2024 Clinical Practice Guidslines for the Evaluation and Management of Chronic Kidney Disease

Target office BP: SBP <120mmHg

Less intensive strategy in frailty, high
risk of falls, low life expectancy

In all CKD with moderate and severe
albuminuria with/without diabetes

CKD and heart failure - SGLT2i

irrespective of albuminuria

Initial dips in eGFR expected after
initiation of RAS1/SGLT2i

An eGFR fall of =30%:
Warrants evaluation

Discontinuation
and restart of
medications

Clear plan of restarting SGLT2i/RASI
while discontinuing

Re-initiation of SGLTI/RASI:
Required to avoid harm

| Symptom
"/ controlin CKD

10

Advanced care
planning

Patient-centered management:
Symptom assessment and redirecting
treatment

Effective communication and

shared decision making

Future health care plans: Discussed and
jointly agreed with patient and caregivers

Appropriate supportive care

VA by: Vamsidhar Veeranki fE4@Vamsidhar V17
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Mediterranean diet

.

RE

Fruits, veggies, whole grains, extra virgin olive oil

EAT AT LEAST 3 SERVINGS A WEEK.

L,..Tvuiw

i -

Poultry, low-fat dairy, eggs A
&, v - 2

Red meat, sweets

L3 Cleveland Clinic

MEZOI'EIAKH AIATPO®H

How to Do the Green
Mediterranean Diet

) Focus on ﬁ
? - |
L fruits and \;s.f. ;’Y fiMiESar
vegetables i WEROH
Move meat Enjoy a glass
to the side ' of red wine, if
| you'd like
Incorporate
th,'le Sip green tea
grains ¥
5
€ Swap e snack on
‘H‘J your fats \ Walnuts
. “@ Curb your
’éij;:g :S:kweed to ‘|2 calories
@{- o SOl Aim for 1,200 t0 1,400
your day - e calories for wornen and

1500 to 1,800 ccalories
for men a day.




Participants enrolled inthe oseess

e
l ' Seguimiento Universidad de m
Eun)

Navarra SUN cohort m

(7,416 men & 12,030 women)

r—r—

= 136-item food 9-item
frequency — Lﬁﬂ ﬂﬁ Mediterranean
questionnaire Diet score
(MDS)

i ritem - % 0 OO 8-item Physical
physrcalactmt\,f a7 Activity (PA)

questionnaire score

Modifiable Lifestyle (MDS & PA)
Risk Factors on All-cause Mortality

\ 277 deaths @

/

Several studies have shown
that a poor quality diet
increases the risk of mortality.

| Oh

There is a current research gap in studying
the complexity of combined lifestyle factors
beyond isolated behaviors. A comprehensive
interaction analysis on both multiplicative and
additive scales provides key insight on the
nature and impact of joint effects.

Q1 vs Q4 MDS:
HR = 1.70 (1.10- 2.62)

Several studies have shown
that low physical activity
increases the risk of mortality.

Q1 MDS-high PA vs Q4 MDS-low PA:
HR = 2.31 (1.33- 4.01)

Synergistic effect increases mortality risk

Low vs High PA: across MDS/PA risk factor combinations

HR = 1.32 (1.02- 1.70)

Hershey MS, et al. The Mediterranean diet and physical activity: better together than apart for the prevention of premature mortality. Br J Nutr. 2022
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Stage of CKD
Nutrient 1-2 1-4
Sodium (g/d) <2.3
Total fat” (% of celories) <30
Saturated fat (% of calories) <10
Cholesterol (ma/d) <200
Carbohydrate (% of caories| 50-60
Protein (g/kg/d, % of calorics)
No diabetes 1.4 (~18) 0.5-0.8 (~8-10)
Diabetes 0.8 (~10) 0.5-0.8 (~8-10)
Phosphorus (g/d) 17 0.81.0
Potassium (g/d) >4 24
EJEIDE.' Adapted from the DASH diet and NKF-KDOQI™ CPGs for Hypertension ard Antihypertensive Agents in CKD, modified for diabetes and stages of
5153
“Adjust so total calories from protein, fat, and carbohydrate are 100%. Emphasize such whole-food sources as fresh vegetables, whole grains, nuts,
agumes, low-fat or nonfat dairy products, canola oil, olive ofl, cold-water fish, anc poultry.



Serving size based on fugalty
and beal habits

Wine in moderation
and respecting social beliefs

—a

Red meet < 25
Processed meat < 13

variety of colouexiures

i Fruts 1-2 | vegetables 2 28
3
2 S (cookediaw)

Regular physical activity Biodiversity and seasonality
Adequate res! Tradtonal, iocal
Conviialty and sco-Friandly products

- Culnary activities

&= Serving

D'Alessandro C, Giannese D, Panichi V, Cupisti A. Mediterranean Dietary Pattern Adjusted for CKD Patients: The MedRen Diet. Nutrients. 2023
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ﬁ Nutrients —‘

@RI T 3B

Carbohydrates  Proteins Fats Vitaming Minerals
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Carbohydrates

Carbohydrate restriction
g A
¥ nypertittration ¢ L rapcovemts £ kyp trelysenin )
§ typertrophy ( )
< Reduction in insulin
Vascular
\ 7
Damage 'S g
Inflammation <: Decrease in blood pressure
\ J
l Angiogenesis 4 ™
" Fibrosis Beds - EM ity inf
\ J




Hazard ratio for all cause mortality
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azard ratio for all cause mortality
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Linear p=0.038, Non—linear p=0.005

Linear p=0.115, Non-inear p<0.001
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Hazard ratio for all cause mortality
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Linear p=0.508, Non—linear p<0.001

20 25 30 35 40 45 50 55
Energy from non—sugar carbohydrate (%)

..... Li, X. (2023). Associations
ase. Renal Failure

O Total 3683 US adult CKD patients
20 years or older from the
National Health and Nutrition
Examination Survey (NHANES,
2003-2014)

O Automated Multiple Pass Method
(AMPM)

The mortality risk was lower in

participants who had:

v' 30%-45% energy from
carbohydrate

v 5%:- go

v7~40-50% energy from non-sug

arbohydrate

W

D).




MEDITERRANEAN DIET
CARBS SOURCES

@Mediterranean.meal.plan

Quinoa Buckwheat

Beans and
Lentils

«b o

Potatoes Plain kefir

Whole Grain Sweet Potatoes

Whole and sprouts grain bagels, bread,
english muffins, pasta and wraps




[TPQTEINEX

Froteins
Ccoo~ Coo~ Co0~ Co0~
I | Transaminase I I
HC—NH;* + C=0 z=—————= C==0+ HC—NH;"*

l ! (pyridoxal phosphate) I I
R'| Ra H' R?

.f Amino acid Keto acid Ketoacid Amino acid

roanamvor e ) @ () @)
ATNOAMINGEH
KETOOZEA AMINO ACIDS

ENAIAMEZA
KREBS

KYKAOL
OYPIAZ

more protein is
degraded than

ASPARAGIE . .
ASPARTE AGE is synthesized,
il SO more

nitrogen is
excreted than
is ingested

KETOMENEEZH

TAYKOZH

KETOIOMATA

Low- protein diet



High Animal Protein Intake

i Impaired
l e  Autoregulation
Dilated Afferent Uni
Arteriole nary Space
5 idi . Protein. Blood
Cu~nl‘10rl.:nd|ﬂes dfijh’ti'o’n lnaeasanded koo Flow
* Medications 1 = n
+ Dietary (anorexia, ‘Ih! 50| ._'p_ﬁo
low fiber) (ederna)
= Constipation
I | Low-protein diet | | l.nw-indumdlut| "“r“
1 Cytokine
¢ production,
i | Cytokine !
elimination (bacteria
Inflammation
(cytokine release)
: Immune :
1 Cytokines supp o

1 Uremic toxins
Endotoxemia

Slowed CKD | —
progression |




eGFR (NCvs C)

Article

Supplemented Very

Sofia Cecchi V/#, Silvio Di Stante *', Sara Belcastro 2, Veronica Bertuzzi ?, Assunta Cardillo 2, Laura Diotallevi 2,

Low Protein Diet (sVLPD) in Patients with
Advanced Chronic Renal Failure: Clinical and Economic Benefits

Xhensila Grabocka ?, Hrissa Kulurianu 2, Mauro Martello ?, Valentina Nastasi 2, Osmy Paci Della Costanza 2,

Francesca Pizzolante 2 and Marina Di Luca 2

Urea (NCvs C)

Urea and eGFR
(Compliants vs Non-compliants)

40
15 250 20
a5
14 B 230
- 13 210 200 0 =
E’ r_w r 9(0'01 1 p<0 05 EEr
o T _ 190 < 2 R
= 11 % 170 @ 150 =
F- E E ] PeR00L 1 0 g
b e _‘_____*_.—-—‘
E 9 £ 130 S 100 L -
g s 110 == — — ——r —— 50
50 “‘*-\..
v :g o peo05 y
6 e y
0 i
5 50 10 T3 6 19 T12 115 T18 121 T24
Time (months)
D NC D c E] Nc D c Npz 129 129 116 a0 s 61 a4 a0 E

Nutrients 2023

e Urga [ = lirea NC =lemgGFR C s=taGFRNC




High Dietary Intake of Vegetable Protein is Associated with Lower Prevalence

of Renal Function Impairment: Results of the Dutch DIALECT-1 Cohort

Study Cohort Protein Intake Renal Outcome

Animal protein Vegetable proteln

Highest tertile: Highest tertile:
N = 36 cases N = 23 cases

N = 420 patients Food Frequency Renal Function

with diabetes Questionnaire Impairment " "

mellitus type 2 - Gender-specific - eGFR <60 Prevalence ratio: j§ Prevalence ratio:

- >18years tertiles of animal ml/min/1.73m? 1.06 (0.56-1.99) 0.47 (0.23-0.98)

- No renal and vegetable - N=99 cases p=0.87 p = 0.04
replacement protein intake

therapy

associated with a 53% lower prevalence
R E Po R T S Oosterwijk, Kid Inter Rep. 2019 of renal function impairment.

KiReports.org

CONCLUSION:
Higher intake of vegetable protein was ’




Plant-based diet

Animal protein {,
Plant protein

A

-

1 eneni i .~ Plant-Dominant ™

Fiber intake T

Intestinal phosphorus absorption |

Dietary acid load

Glomerular hyperfiltration |,

Magnesium intake T

\ 4

Gut dysbiosis correction
Uremic toxins,

v

Hyperphosphatemia |,

v

Metabolic acidosis,

" Uelaying/preventng
kidney failure & dialysis
* Cardiovascular health

* Improving survival

* Quanty or nre
* Uremic symptoms
* Diet palatability

* Dietary adherence

\

A4

Proteinuria,

*Glycemic status/Alc
= Nutritional status
*Muscle wasting

* Functionality/frailty

Vascular calcification{,




é Ii?ggl?ﬁg for Good

Plant-based Protein Sources

It's easy to find plant-based sources of protein at the grocery store, Just look
at all these options! These foods also tend to be high in fiber, vitamins, minerals
and other important nutrients.

\:.‘

Broccoli

o %‘

Mut butter Muts and seeds Oats

®YTIKEX ITHT'EX
[MPQTEINHZ

Spinach Tempeh Tofu Veggie patties

€ Copyraght F94 American Weart Avociation, Inc., @ 851131 nat-for-prfi A rghts peservest
Mhesizhy for Gooed I & trad ihe AltA wow prohitited. WIAPRESE-02 3774




Alkali Supplementation as a Therapeutic in
Chronic Kidney Disease: What Mediates

Alkali slows GFR decline
(B N N ]

+ Sodium bicarbonate (NaHCOa)
treatment has been shown to slow GFR
decline in patients with chronic kidney
disease (CKD).

= Animal models of CKD have also
demonstrated a protective effect of alkali
on GFR decline.

= The beneficial effect of NaHCO= on
slowing GFR decline may occur even in
patients without metabolic acidosis.

What mechanism(s) are
responsible for this
protective effect of alkali in
CKD?

AMERICAN JOURNAL OF PHYSIOLOGY

Protection?

Renal Compensatory
Mechanisms

1 | Interstitial NH,*

| Renal
Inflammation

2 | Interstitial/cellular [H*]

| Nephron
Loss

| Tubular H* secretion ~—j

Extra-Renal Mechanisms

| Renal
Inflammation

T Cholinergic
- anti-infammatory
pathway

1

Improved
Blood Glucose
Control
1 Serum HCOy __ 4
/pH

Implications for Future Research

Animal studies can provide answers o
specific research questions.

Impact future clinical trial design, saving
time and decreasing cost.

.

RENAL PHYSIOLOGY. © 2020

« Future cdlinical frials can further
. elucidate beneficial mechanism.
m « identify patients who would benefit
most rom NaHCO-.
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Falts

AlTTH

| 4
" “u
High fat food

g

Obesity

: ——— Ty
/Lu-m:ruler yperfitration/RAAS :
ERTR
‘ .f—‘ff'
sl resistonce
- \

W

intestinal flora

JOLISM. © 2022

fos. wo

Chronic Kidney Disease

| Glomerulomegaly

! Global or focal

| segmental

| Glomerulosclerosis
Podocyte injury
Tubulointerstitial

| fibrosis

| Tubular atrophy...

Adipose

|r Cytokines Adipokines \|
eeponecin IL-6. TNFa.
\fEGFT~ FGF21 ¢

Insulin
resistance

1

Ectopic lipid
accumulation

-

Glomerular
filtration and
sodium tubular
reabsorption

}

((Inflammation )

( RAAS. SNst )

\&1’/

Chronic kidney disease

Obesity and chronic kidney disease Zongmiao Jiang, et al. American Journal of Physiology-Endocrinology and Metabolism 2023



https://journals.physiology.org/doi/abs/10.1152/ajpendo.00179.2022

® e
Plasma Levels of Polyunsaturated Fatty Acids
and Adverse Kidney Outcomes

Table | Types and sources of distary fat

Coconut milk'cream

Coconutipalm oils

Saturated fat {'bad fat') Unsaturated fat {"good fat’)
Fufl-far datry produces Pabrirasturavad far:

Meat ard rreat products {sansages. phest | Sunflower:

Biscuies, cakes and pastries Srpa

Chocolate Comisafifowsr o

Bugter. ghes and Lirg Saft tpread T AL i

Oty Fish and fish oils

Monowensamuraced far:
Ol ard rapesesd of
Brocaco

Mues

Setting & Participants Exposures & Outcomes Results
Prospective Exposures Cohort 1: N = 73,419 participants without CKD
observational Quartiles of percentage of 2 - :
cohort study plasma PUFA, omega-3 fatty PUFA Incident CKD Adjusted HR (95% Cl) P
acid (FA), omega-6 FA, Q1 1,145 (6.2%) Reference |
UK Biobank Stud docosahexaenoic acid (DHA), o 1
# o ey and lincleic acid relative to Qt 859 (4.7%) 0.83 (0.75-0.92) 0.001 |
Polyunsaturated total FA Q3 751 (4.1%) 0.85 (0.76-0.96) 0.007 |
Q4 534 (2.9%) 0.71 (0.62-0.82) <0.001

levels measured
between 2007-2010

‘& Median follow-up:
12 years

H fatty acids (PUFA)

Outcomes

Cohort 1: incident CKD
Cohort 2: incident kidney
failure requiring replacement
therapy (KFRT)

Cohort 2: N = 6,735 participants with CKD

Total PUFA levels were not associated with incident KFRT, but
higher quartiles of DHA were associated with lower risk of KFRT
(P for trend = 0.008)

CONCLUSION: Among individuals without CKD, higher plasma PUFA levels and all four PUFA
components were associated with a lower risk of incident CKD, In individuals with CKD, only the

omega-3 component of PUFA, DHA, was associated with a lower risk of KFRT.

Hee Byung Koh, Hyung Woa Kim, Young Su Joo, et al

{@AJKDonline | DOI: 10.1053/j.ajkd.2023.12.020




J Complications of CKD
Hypertension & CVD

Hyperphosphatemia

Uremic toxins

J Risk factors for CKD . J Progression of CKD
Inflammation
Hypertension Mortality
Oxidative stress
Diabetes & glycemia Incident CKD
Metabolic acidosis
Obesity & dyslipidemia Incident ESKD

Gastrointestinal health

TVitamin B1

TVitamin B6

MVitamin C

MVitamin E NFiber o J Potassium load
MFolate TMPUFAs Q,bb J Phosphorus load
MMagnesium TMMUFAs o J Sodium

N Phytochemica Q\‘3° J SFAs
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VITAMIN DEFICIENCY IN HD PATIENTS

\ Vg -~
E =
Vitamin C / 3 B-group vitamins \
: i / % .
- Dietary restrictions f: Polypharmacy \ -} Activity of 1-a-hydroxylase
- Removal during HD treatment | -Dietary restrictions : -1 Vitamin D inactivation
- Gastioititestingl syinptoms | -Removal during HD treatment | - | Sun exposure

\ . /
. -Uremic gastropathy / - Unbalanced diet




Bitapivn D

miR106b-5p
CYP2TBY : —r
aﬁm:m " 2 Sdicitriol Hyportensionl/ CKD‘ Inflammation
[25(0H)0] .liﬂﬂm, ‘
[ WIOCHORDRA 1
—)"iJS(DH]:D
24 25(0HEDy _CVPadaat |
2O LS ) 124250H0: RENAL KLOTHO REDUCTIONS
CYP2R1
Vitamin D,mﬂ:‘b- 25(0H)D-VDR 125(0H)0-VOR 1
+ NUCLEUS *
OH)D-VOR 1.25(0H)D-VDR .
™ I —ly CKD Progression ———
RENOPROTECTIVE GENES l
Cardiovascular Mortality
TARGET CELL

Dusso, Adriana & Bauerle, Kevin & Bernal-Mizrachi, Carlos. (2021). Non-classical Vitamin D Actions for Renal Protection. Frontiers in Medicine.




Renal Tubular Cells

Dusso, Adriana & Bauerle, Kevin & Bernal-Mizrachi, Carlos. (2021). Non-classical Vitamin D Actions for Renal Protectio
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Folic acid deficiency

i Oxidative stress

Vitamin B Complex

1 Oxidative stress

g I':ﬂanl':lmatcrﬁstatus i Superoxide generation
Etaloproseingces B Myocardialfunction

1 Collagen synthesis ;
1 Smooth muscle cell proliferation 4 no
1 Foamcells 4 Endothelial NOsynthase
4 NO

7 % {'
[ . ‘%.

; _ Vitamin B12: Works synergistically with folic
Cardiovascular Progression of . N
disease Chronic Kidney Disease acid to manage homocysteine levels.

Folic Acid (Vitamin B9): Lowers
homocysteine levels, which may reduce
cardiovascular risks associated with CKD.

Vitamin B6 (Pyridoxine): Helps address
anemia and protein metabolism issues in CKD
patients.




Bitapivn E Bitapivn K

Oxidative stress 4
Inflammation  #

N MF-xB induction § e %

E Protein kinase C '

wp — T dney disease } ——
Insulin sensitivity ¢
AGEs }
Diacylglyceral }

- @ Hypervitaminosis 4
g

7 - Accumulation of vitamin E
W | s ¥ | Wmdon | peienoians | medses
it Oxidative stress } d
Protein kinase C ¢

Inflammation ¢

‘ Cytotoxic enzymes ¢

' Baltusnikiene A, Staneviciene | and Jansen E (2023) Beneficial and adverse effects of vitamin E on the kidney. Front. Physiol.




Yitamin C
Polyphenols e
[non- e
flavonoids)

&

Vitamin E
q

Vitamin A
&

&>

Vitamin D

' . Baliou S, loannou P, Apetroaei MM, Vakonaki E, Fragkiadaki P, Kirithras E, Tzatzarakis MN, Arsene AL, Docea AO, Tsatsakis A. The Impact of the
Mediterranean Diet on Telomere Biology: Implications for Disease Management-A Narrative Review. Nutrients. 2024

Polyphenols
(flavonolds)




Plant-based diet Animal-based diet

Niacin
B12
Zn

Fiber Folate

D Fiber
E PUFAs
Folate ALA

Narasaki, Y.; Kalantar-Zadeh, K.; Rhee, C.M.; Brunori, G.; Zarantonello, D. Vegetarian Nutrition in Chronic Kidney Disease. Nutrients 2024




- digestionand
absorption of potassium

D, Potassium

dally allowance J Potassium : : T insulin induced
bicavailability ——— carbohydrate intercellular

potassium update

‘;.: = é GFR | -
- Not Restricted
5 : STAG E \ - mtﬂe::s! Alkalinizing effect of

l Up to 4.000 mg components  Vegetablesand fruits

Not Restricted a day 3
& ) " *monitor your N
. . 2 2 blood levels
MODERATE 3
Between 2.000 mg J Kintake
and 2.700 mg a day sevEnE 4 J K bioavailability
aapanding on \  Plant-based food

blood levels

APPROACHING
FAILURE 5

Risk of Hyperkalemia

brial TR No more than 2.500 mg a day

Potassium: A K intake
3.5t0 5.2 mEq/L .
s ﬂDkIdnE /" K bioavailability
newhopeforkidneypatients 4 Animal-based food

4 Processed food

Narasaki, Y.; Kalantar-Zadeh, K.; Rhee, C.M.; Brunori, G.; Zarantonello, D. Vegetarian Nutrition in Chronic Kidney




Estimated potassium intake and the
progression of chronic kidney disease

LOWER CKD progression
Methods estimated N=1,490
o potassium intake

tudinal cohort

Longf
4,314 CKD patients; Fukuoka, Japan f
Enrollment: 2013-2017 l a“n
Follow-up: S years Q

Estimated pota.ulum intake

HR* 1.10
(95% CI: 1.03-1.19)

‘ ’ *Adjusted HR (95% CI) per 1 SD decrease in potassium intake
Primary endpoint: CKD progression

Suenaga, T. et al. Lower estimated potassium intake is associated with the progression
NDT (2024) of CKD in patients with CKD. We recommend adequate potassium intake,
ONDTSoclal taking care not to cause serious adverse events.

\
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Apigenin
tﬂ: Diarylheptanolds Curcumin
Quercetin Wi
Gallic acid
I{“f""F"_f“"m Ellagic acid
Myricetin e Phenolic acids Caftaic acid
'5‘-”"‘“"1”"“1 Coumaric acid
Epigallocatechin
Epicatechin gallate I,f
Epigaliccatechin gallate [
Preanthocyanidins
Hesperatin
Maringenin —‘ Pulyphenul Resveratrol
Eriodictyol
Ganistain
Glycitain
Coanidin y
Delphinidin gl?;lu_tunmlns
Malvidin s
Pnh:gnnid'm

Flavonoids Non-Flavonoids

Tain YL, Hsu CN. Maternal Polyphenols and Offspring Cardiovascular-Kidney-Metabolic Health. Nutrients. 2024




Gastric digestion
Direct absorption
Enterocyte metabolism
Microbial metabolism
Phase /Il metabolism

-

Dietary Polyphenols

Polyphenol conjugates

Polyphenol metabolites Fecal excretion

Tissue metabolism

Systemic circulation
Target organs

/
N

~

Di Daniele N, Noce A, Vidiri MF, Moriconi E, Marrone G, Annicchiarico-Petruzzelli M, D'Urso G, Tesauro M, Rovella V, De
metabolic syndrome, cancer and longevity. Oncotarget. 2017

Urine excretion



Polyphenols | --=-=-===-- >

Kidney
Mitochondria

Oxidative homeostasis
ATP production
Apoptosis control
Mitochondrial biogenesis

Sirtuin activation Improved Renal
Health

Ashkar F, Bhullar KS, Wu J. The Effect of Polyphenols on Kidney Disease: Targeting Mitochondria. Nutrients. 2022
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Prebiotics Probiotics

Feature

Non-digestible food
Definition components that feed
beneficial gut bacteria

Live beneficial bacteria that
colonize the gut

Function Suppo.rts growth of good Adds good bacteria directly
bacteria to the gut
Garlic, onions, leeks, Yogurt, kefir, kimchi,
Sources asparagus, bananas, whole

; sauerkraut, miso
grains

Indirectly improves gut health | Directly improves gut

Effect on Gut by nourishing bacteria microbial balance

Inulin, fructooligosaccharides
(FOS),
galactooligosaccharides
(GOS)

Lactobacillus,
Bifidobacterium,
Saccharomyces boulardii

Examples
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=

Metabolic Syndrome T Uremic toxins Metabolic Syndrome
Hypertension J- Nephroprotective molecules HVP";"""““
Obesity G i Obesity

ut permeabifi
Diabetes T P ty Diabetes

N Inflammatory citokines
™ Oxidative stress

Gut-kidney crosstalk

Gut microbiota dysbiosis u Chronic kidney disease

J- Dietary fibers
- Colonic transit

~ Medications: antibiotics; phosphate binders; —
Systemic iron-containing compounds) [ ESRD |
inflammation T Urea influx

I Gut permeability
Selective pression of proteolytic bacterias
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Meiwon Ileptfarrovtikov . I

ATTOTUTWUOTOG ..

Mewwpéves EXTIOUTTEG M:aoopévn ,
Aepilwv OgphoknTTiov KO‘TO‘VO‘A?)G“ Nepov
& Xpnon I'ng

Avyotepn POmmavon
& YmofaBuion ESdpoug

*  Hmoapaywyn KOKKWOUL KpEXToG TIapdyel o 1 1dd Bosiov kpéaTog aTTatel *  H evtatkn ktnvotpo@ia mpokaAel
TIOAAQTIAGOLEG EKTIOPTTIEG CO, o€ >15.000Aitpa vepo, eved Ta SuaBpwon edaoug, amoPidwon kat
OVUYKPLOT) UE QUTIKEG TTPWTEIVEG. 6oTipLa ~1.250A{tpal KAO. puTTavon VSATWV amd AlwTo Kal

* H avtikatdotaon kpEatog Ue OCTIPLY, PWoEPOPO.

&NPoUG KAPTTOUG KL GTTOPOVG PMELWVEL TOV
avOpakiko aTTOTUTIWHA Ywpis va
Buolaletal n OpenmTikn eMApPKELQ.

y© T 2T,



[Ipaown Statpoen
& XNN

YUUTTEpACH AT

«  OLTIPACIVESG SLATPOPIKES ETTIAOYEG
w@eAovv Tooo TN Stayeiplon ™ XNN 6co
KalL TNV TIpootacio Tov TrepdAAovTog.

« H peooyelaxn/ @uto@ayikn TIpocEyylon
TIpodyeL TNV VYEla Pe YaunAOTEPO
TEPBAAAOVTIKO KOG TOG.




EYXAPIXTQ

“Always do right. This will gratify some peopl
and astonish the rest’

g —Mark T wain
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