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Excess/dysfunctional
adipose tissue

\

Glomerular
hyperfiltration

y

Potentiates

Ectopic fat deposition
MASLD

Hypertension _Inflar n
Dyslipidemia Oxidative stress

Metabolic syndrome Insulin resistance
Diabetes scular dysf nct

Heart—kidney interactions
(Cardiorenal syndrome)

Potentiates

Albuminuria/proteinuria
Bone mineral disease

Atherosclerosis
Myocardial remodeling
Fibrosis

<

Nepiloosila - SuoAettoupyia Tou

Aumwéou¢ LoTtou

‘Ektormn evamnoBeon Alroug
Avtiotaon otnv LVvoouAivn
Juotnuatiki pAeypovn
O&elOWTLKO stress

Glomerulosclerosis
Tubulointerstitial fibrosis
Chronic kidney disease

\4

Cardiac dysfunction

(Neurohormonal activation
kPIasma volume expansion

Ndumele CE et al on behalf of the American Heart Association, Circulation. 2023



Endothelial Skeletal Muscle

Dysfunction Visceral Adipose Tissue 1';1'::;’:‘%"33"“
* RAAS activation (macrophage-induced ation
Inflammation and production of inflammatory t Inflammation and oxidative stress |
tive stress adipokines) . 4 Insulin metabolic signaling
4 Insulin metabolic signaling ) ‘ 4 Glucose transport :
and utilization

4eNOS (NO). £
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hypertrophy
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Whaley-Connell, A., Sowers, J.R. Oxidative Stress in the Cardiorenal Metabolic SYndrome Curr
Hypertens Rep 14, 360 365 (2012).



How does diet affect kidney outcomes?

Systematic review & meta-analysis Healthy dietary patterns

18 cohort  2°+s 630,108
E studies "’ adults

Low risk of bias in
l included studies

Encouraged higher intake of

o « ¢

Fruits and
vegetables

P e &

Whole grains Fish

Median follow up
10.4 years

Legumes Nuts

Evidence certainty

Encouraged lower intake of
CKD Moderate J

6 Red meat Sodium
Ny €GFR
Ill- decline rate Low

¢ Processed i ::fg::;ne d

Incident meat

I. albuminuria LOW beverages

Conclusions A healthy dietary pattern may prevent chronic

kidney disease and albuminuria.

Low-fat dairy

CJASN

Clirical Journal of American Society of Nephrology

A healthy dietary pattern

was associated with

a lower incidence of CKD
(OR 0.71, 0.60 — 0.82)

was associated with

a lower incidence of albuminuria
(OR 0.77, 0.59-0.99)

was not associated with

rate of eGFR decline
(OR 0.70, 0.49 — 1.01)

Katrina E. Bach, Jaimon T. Kelly, Suetonia C. Palmer, et al. Healthy dietary
patterns and incidence of chronic kidney disease: A meta-analysis of
cohort studies. CJASN doi: https://doi.org/10.2215/CJN.00530119. Visual
Abstract by Michelle Lim, MBChB



Healthy diet and LPD for non-
dialysis CKD patients

Nitrogenous waste
Phosphate
Uremic toxins
Metabolic Acidosis
Oxidative stress
Systemic Inflammation
Blood pressure

Braz. J. Nephrol. 47 (4) e Oct-Dec 2025 «

https://doi.org/10.1590/2175-8239-JBN-2025-0065¢en v




High-protein overload

Afferent arteriole | . Efferent arteriole

[ 1Renal blood flow J

Vasodilatation

b / Glomerular hyperfiltration [ T GFR]
Glomerulosclerosis |  * T oxidative stress
‘.« T proinfammatory cytokines
\ = T TGF- V coll
NEPhrﬂnS dﬂmﬂge - GF-B, type IV collagen

Long-term glomerular hyperfiltration

Hyperfiltration in remaining nephrons

.| Progressive chronic nephropathy ‘

Fig. 2 Effects of high protein intake on nephrons. High protein overload can lead to vasodilation of the afferent arteriole,
increasing renal blood flow and intraglomerwlar pressure, ultimately resulting in glomerwlar hyperfiltration. This hyperfil-
tration elevate s oxygen consumption, which may heighten oxddative stress and triggerthe upregulation of proinflammatory
cytokines and profibrotic factors. Over time, this process can result in albuminuria, glomerwlar and tubular damage, and an
increased burden on the remaining nephrons. Conseguently, hyperfiltration may adversely impact kidney health over time

particularly in individuals at risk for or already affected by CKD. TGF-g, transforming growth factor-g. Source: Created by
BinRender.com

Journal of Internal Medicine, 2025, 298; 319-335
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Journal of Internal Medicine, 2025, 298; 319-335



Low-protein diet adherence and CKD progression

during long-term follow-up

Focus of study was the impact of Results
adherence to a low-protein diet (LPD) . z
on the progression of CKD in a Estimated mean annual change in eGFR

cohort of Brazilian patients.

o0

Methods
LPD adherent LPD non-adherent
N=438 non-dialysis CKD — - 4‘ '
Single center 2010-2024 0°29 ?'.

/ \ mL/min/1.73 m? mL/min/1.73 m?
Adherent Non-adherent Absolute adjusted difference between groups
LPD group LPD group

—1010
| e 5 mL/min/1.73 m?
CKD progression: (95% CI 0.34-1.87, p = 0.0048)

annual eGFR decline
(linear mixed model)

T Adherence to a LPD was associated with a significantly slower decline
NDT (2025) in eGFR over time in patients with CKD stages 3-5 (not requiring dialysis),
@NDTSocial indicating a potential nephroprotective effect.




KDOQI

KIDNEY DISEASE OUTCOMES g' Academyof Nutrition
QUALITY INITIATIVE rlg ® andDietetics

National Kidney Foundation

KDOQI CLINICAL PRACTICE GUIDELINE FOR NUTRITION IN
CKD: 2020 UPDATE

Alp Ikizler, Jernlynn D. Burrowes, Laura D. Byham-Gray, Katrina L. Campbell, Juan-fesus Carrero, Winnie Chan,
Denis Fougue, Allon N. Friedman, Sana Ghaddar, D. Jordi Goldstein-Fuchs, George A. Kaysen, Joel D. Kopple,
Daniel Teta, Angela Yee-Moon Wang, and Lillan Cuppar

Protein Restriction, CKD Patients Not on Dialysis and Without Digbetes  Protein Restriction, CED Patients Not on Dialysis and With Diabetes

3.0.1 In adults with CKD 3-5 who are metabolically sta-  3,0),2 In the adult with CKD 3-5 and who has diabetes, it
ble, we recommend, under close clinical supervi-

sion, protein restriction with or without keto acid is IE_E:GMI:‘IE -I:U PIESCﬁb;_i’ !.LlldEI LIDEE L]'m'"_al e
analogs, to reduce risk for end-stage kidney disease pervision, a dietary protein intake of 0.6 - 0.8 g/kg
(ESKD)/death (14) and improve quality of life body weight per day to maintain a stable nutritional
(QoL) (20)

- - status and optimize glycemic control (OPINION).
¢ a low-protein diet providing 0.55-0.60 g dietary

protein/kg body weight/day, or
e a very low-protein diet providing 0.28—-0.43 g di-

etary protein/kg body weight/day with additional

ket acid/amino acid analogs to meet po ‘
quirements (0.55-0.60 g /kg body w L.]E]JL-"'I'_li.‘l'!.-']



Dietary Protein Restriction in Non-Diabetic
CKD: A Cochrane Evidence Synthesis

Distilling 17 RCTs to resolve the clinical controversy surrounding Low and Very
Low Protein Diets for delaying End-Stage Kidney Disease (ESKD).

Source Material Target Population Core Question

Cochrane Database of Systematic Non-diabetic adults with Chronic Does dietary protein restriction
Reviews 2018 (Hahn D, Hodson EM, Kidney Disease (Stages 3 to 5). effectively slow GFR decline and delay
Fouque D). the need for dialysis without

comproraistRg-Rutrittonal-safety2———

A NotebookLM



The Dosage Spectrum:
Defining Protein Restriction

Very Low Protein Diet (VLPD) Low Protein Diet (LPD)

0.3 to 0.4 g/kg/d 0.5 to 0.6

o/kg/d

Frequently relies on Requires dietary counseling but relies
vegetarian diets. on standard high biologic-value food
sources.

Normal Protein Diet (NPD)

Most healthy adults in developed
countries consume > 1.0 g/kg/d.
WHO baseline is 0.8 g/kg/d.

A) NotebookLM



The Evidence Funnel: Distilling the Global Data

The Global Search Risk of Bias

Extensive database sweeps (CENTRAL, Assessment
MEDLINE, EMBASE, ICTRP) for RCTs of
protein restriction lasting > 12 months.

All studies assessed at
e . low risk for detection
(laboratory outcome),
outcome), but

high risk for
performance bias

Isolating strict criteria:
Non-diabetic adults only.
CKD Stages 3 to 5 (not yet on dialysis).

\ ) (open-label dietary

"\\ The Final Yield " interventions).
\ 17 distinct il
| Randomized
\ Controlled 21 separate ¥
l\ | LELS y data sets 2,996 total [
A |analyzed Follow-up
participants 4 | durations: 12

| to 50 months




The Reality of Low Protein Diets:
Little to No Difference

@

ccccos Key Metrics Panel

000000

000000

000000

ecseee ESKD Outcome ESKD Progression:

So089.e RR 1.05 (0.73 to 1.53)

+1111 144/1000 reached ESKD — Low Certainty Evidence (#®00)

g on NPD. On LPD, an

000006 O® .

HHE « SSHGEedE A 00 Death (All Causes):

Iy reached ESKD.

eeeocoe 13 fewer deaths per 1,000 (RR 0.77)

44444+ 7 MORE patients per — Moderate Certainty (@®®0)

o " ee 1,000 reached ESKD

° (RISk Ratio 1 05) GFR Change:
Standardized Mean Difference -0.18

— Very Low Certainty (#©0®)

Bottom Line: Restricting intake to 0.5-0.6 g/kg/d fails to definitively delay the need for dialy & feesoox



The Breakthrough:
Very Low Protein Diets Delay ESKD

“1000 Patients” Dot Array

B Y ¥ { g 'Y Y / \ A d

- & A A » ¢ = ) & A & A A 4 ) Q
4 2 2 4 v

( = ) { (

000000000000
--gasssssssssgs | 100 L
00000 0000000000000 patients per 1,000
290000829%003808220012 progressed to dialysis
@ 0000000000000 (Risk Ratio 0.64).
® 000000000000
\ 000000000000

Key Metrics Panel

ssion:
to 0.85) — Moderate
dence (P®®O)

auses):
10 more deaths per 1,000 (RR 1.26)
— Moderate Certainty (®®®0)

GFR Change:
Standardized Mean Difference 0.12
— Low Certainty (®#®©0)
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XNN kot nAtKLwpEVOL

Awayvwon ucBpePiocn PEW - —

XNN npwipwv otadiwv (m.x. ‘ .
Ztadiov 3a-3b)

ZtaBepn N apyn €€EALEN tnG XNN

ZuvvoonpPOTNTEC KoL LLKPO
NPoodOKLo {wNG (m.x. o€
MEPLMTWON VEOTTANOLWV)

Age + CKD CKD + Age
| T——— ¢
An “older” patient who also has CKD: A CKD patient who is also “old":
risk of malnutrition is highest and maintaining good mortality and morbidity risk on dialysis are highest;
nutritional status is a priority; advantages of being dialysis-free is a priority; advantages of wise
maintianing adequate dietary intake are obvious. protein restriction are obvious.

Fig. 2. Balancing age and CKD.

Npoxwpnuévn XNN (r.x.
2tadlo 4-5)

Taxeia €€€AEn tng XNN
eAAeieL avayvwpLlopévou
attiov

JUUTTTWRLOTOL OUPOLLMLKAG
ouvdpounG oXeTL{OMEVA ME
v anodaon
kolBuotépnong évtaéng os
olLpokabapon

KaAn diatpodkn
KOTAoTOON

Clinical Nutrition 42 (2023) 443-457
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A: 0,5g/kg
B: 0,6 g/kg

Nutrients 2021, 13(10), 3341
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KDOQI CLINICAL PRACTICE GUIDELINE FOR NUTRITION IN
CKD: 2020 UPDATE

Alp Ikizler, Jernlynn D. Burrowes, Laura D. Byham-Gray, Katrina L. Campbell, Juan-fesus Carrero, Winnie Chan,
Denis Fougue, Allon N. Friedman, Sana Ghaddar, D. Jordi Goldstein-Fuchs, George A. Kaysen, Joel D. Kopple,
Daniel Teta, Angela Yee-Moon Wang, and Lillan Cuppar

Protein Restriction, CKD Patients Not on Dialysis and Without Digbetes  Protein Restriction, CED Patients Not on Dialysis and With Diabetes

3.0.1 In adults with CKD 3-5 who are metabolically sta- 3 .7 In the adult with CKD 3-5 and who has diabetes, it
ble, we recommend, under close clinical supervi- ’

sion, protein restriction with or without keto acid = IE_MjUMhIE -I'_{J PIEMI]:”_E’ !'der LIUHE le-"_a] f’u-
analogs, to reduce risk for end-stage kidney disease pervision, a dietary protein intake of 0.6 - 0.8 g/kg
(ESKD)/death (14) and improve quality of life body weight per day to maintain a stable nutritional

(QaL) (2C):

¢ a low-protein diet providing 0.55-0.60 g dietary
protein/kg body weight/day, or

e a very low-protein diet providing 0.28—-0.43 g di-

Emy pr{JlLTii.ufkg ]'_rudif “Efghlfda}f with additional AEV UT[deEl. Enlcr’]uavcn VLa Tl.q
ceto acid/amino acid analogs to meet p

quirements (0.55-0.60 g /kg body .".l..:g_'..l.-'[li.'.':\.'] T[p(L)TEi.VEC Utl)n)\rl]q BLOAOVLK(‘C
aélog

status and optimize glycemic control (OPINION).



Ataitta Baclopévn o€ putLKA TpodLHD

Methods and Cohort

(o]

e 0 Middle-aged adults
enrolled in ARIC study
N=14,686

— Dietary assessment
using the Willet food
frequency questionnaire
Diets characterized
using 4 plant-based
diet indices

T@l Positively scored
?@‘ Negatively scored

Not scored

T@ Plant-based diet indices

Animai foods were negatively scored

Overall plant-based diet

P LI TS AL

Healthy plant-based diet

ta®iwiindii

Pro-vegetarian diet
Less healthy plant-based diet

P I 2 taldl

Outcomes

(3 Incident CKD
Adjusted HR of 05 vs 1

n eGFR decline

Annual change of 05 vs 01

0.94 -1.54 vs -1.68
(0.84-1.03) p<0.001
0.86
10.76-0.060 -1.55 p:)i‘ -1.62
0.90 B 5
(0.82-0.99) L p.:fs 150
1.11 -156 vs -157
(1.01-1.21) p=0.24

Kim H et al, Clin J Am Soc Nephrol 2019



Dietary fiber

_{ Suppress; decrease
—P Trigger; increase

Colonic

D_tetary Saccharolytic microbial Proteciytic Anti-
acid load termentation actwity fermentation oxxdans

SCFAs Indoles, phenols
\\“I Lipids /
Insulin sensitivity

Inflammation, oxidative stress

\4

ALOLTNTLKEC LVEC KoL
KOpOLAYYELAKOC
KLvOUVOC

* Evenepoel P, Meijers B.
Dietary fiber and protein:
nutritional therapy in chronic
kidney disease and beyond
Kidney International,2012; 81,
227-229



Dutikec tvec kot XNN

| Motility
szt | Protein
« Co-morbidities § 2 1 Proteolytic
« Medications :L?esm:in \ bacterium flora
* Dietary (anorexia, ' (edg,z;‘)’ on \ \\ 1 Toxin generation
low fiber) l ) (NH,/NH,*, amines,
+ Constipation { thios, indoles
p-cresol)
00 7, _ l 1 Cytokine
£, production,
¥ - i 1 half-life
¢ ¥ Kidney function D NEOE ORI
&p fipkine Translocation
elimination (bacteria, toxins)
Inflammation
(cytokine release)
? : Immune
' Cytokines suppression

1 Uremic toxins

Endotoxemia
Mutrients 2017, 9, 208; doi:10.3390 /nu9030208



Fibre

\9& S 3

Gut lumen |
e | |
) -
t W a Proliferation of Proliferation of '& &

) . e ’@ {“X - proteolytic bacteria saccharolytic bacteria & ~a? S

Bl PSSl 3 | = ()
Disturbed o b ‘ f % &

epithelial barrier ‘ @ TU!'aemic TShort-.chain $, |mpl:0V?d epighelial
owing to CKD e #  toxins fatty acids & & barrier integrity

Ny Yolns mof:;f !
JICIC I C AT IAC I ICICIC,

Translocation of ‘ ¥
bacteria, endotoxins * Alkaline environment
and uraemic toxins & ‘ * Insulin sensitivity

i’ flammatio i
lll AIMMation, l |“ﬂ«'2”]”>h‘|!I(A)l.l

oxidative stress and

CKD progression

and acid load

Carrero, J.J., Gonzdlez-Ortiz, A., Avesani, C.M. et al. Plant-based diets to manage the risks and
complications of chronic kidney disease. Nat Rev Nephrol 16, 525-542 (2020).



Dutikec diattec kal oéeoBooikn LooppoTia

Plant-based diet

————

TlInorganic base T Organic base TFibre

» Citrate » Higher proportion

» Malate of basic amino acids l
TSaccharolytic

intestinal microbiota
1 Y

Tap Water
Sea Water

I Net endogenous acid production

Jo

4 " A
LEndothelin 1 1 Metabolic acidosis <--------- T Short-chain fatty acids
L Aldosterone * Butyrate
LAngiotensin I J * Acetate

[ff r | !
Preserved GFR Decreased bone Improved insulin Reduced

reabsorption sensitivity sarcopenia

v

Carrero, J.J., Gonzdlez-Ortiz, A., Avesani, C.M. et al. Plant-based diets to manage the risks and complications of chronic kidney disease. Nat Rev Nephrol 16, 525-542 (2020).
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Article
Nutritional Adequacy of Animal-Based and Plant-Based Asian
Diets for Chronic Kidney Disease Patients: A Modeling Study

Ban-Hock Khor ', Dina A. Tallman %3, Tilakavati Karupaiah *), Pramod Khosla *(*), Maria Chan
and Joel D. Kopple ®7-*

Conventional

Auvntiko vedpiko 6€vo poptio (Potential Renal

Acid Load, PRAL) Lacto-ovo
PRAL (mEqg/d) =0.49 MNpwrteivn (g/d) + 0.037
dwodopoc (mg/d) - 0.021 kaAwo (mg/d) - PLADO
0.026 payvnoto (mg/d) - 0.013 acPéotio
(mg/d) B

Lacto

Calcium
N

Vegan

Protein

e
&

0.5 g'kg/day

0.6 g/kg/day

= 0.7 g/kg/day

! m 0.8 g’kg/day
= 1.0 g’kg/day

m 1.2 g/kg/day

1 e B i

Nutrients 2021, 13, 3341. https://doi.org/10.3390/nu13103341

-5 0 5
Potential Renal Acid Load (mEqg/day)

10



Fiber Folate
Phytochem Mg

SFAs
Na
Pi load

Plant-based diet

B12

D

Ca
lodine

EPA
DHA

Animal-based diet

Niacin

Zn

J Risk factors for CKD

J Complications of CKD

Hypertension & CVD

Hyperphosphatemia

Uremic toxins

Hypertension

Inflammation

Diabetes & glycemia

Oxidative stress

Obesity & dyslipidemia

Metabolic acidosis

Gastrointestinal health

Vitamin B1

MVitamin B6

TVitamin C

MVitamin E NFiber &
MFolate TPUFAs 2
MMagnesium TMUFAs ‘o'b‘)

TPhytochemicals PTALA

Plant based vs Animal Based diet

Nutrients 2024, 16, 66. https://doi.org/10.3390/nu16010066

J Progression of CKD
Mortality

Incident CKD

Incident ESKD

J Phosphorus load
J'Sodium
J SFAs



Atatta Baolopevn o€ GUTKA TPODLUA XAUNANG
npwtelvnc (Plant Dominant Low protein diet - PLADO

: ]
i Low-Protein Diet :5'3:;:3;:\;2::; 5
5 ]
: 0.6-0.8 g/kg/day sl ;
]
: !
| PLADO 5
: Plant-Dominant Low Protein-Diet |
e i
: ]
' !
i :
| e

Sodium <4 g/day (<3 g/day if edema or hypertension)
High fiber >25 g/day, adequate energy 30-35 Cal/kg/day
Quarterly to semi-annual visits with 24-hour urine collections

\&
oo Ao G imo¥oniol s Do g e M S Rl

Hard Endpoints TargetD fw B /Safeg[ Tolerance:

* Slowing CKD progression Outcomes: *Serum Potassium

* Delaying/preventing * Quality of life * Glycemic status/Alc
kidney failure & dialysis * Uremic symptoms * Nutritional status

* Cardiovascular health * Diet palatability * Muscle wasting

* Improving survival

K / \°Dietary adherence / k-Functionality/frailty )




CKD Sustainable Nutritional Patterns

. %‘ ) 7! o> /

S 2
@ ' e ' ’ @f;'

Mediterranean diet egetarian diet % PLADO diet

i )

~

Flexitarian diet

MedRen diet .
L ’ )
Marrone G, Di Lauro M, Cornali K, Masci C,
Vanni G, Vita C and Noce A (2025) Sustainability
and role of plant-based diets in chronic kidney
disease prevention and treatment.
Front. Pharmacol. 16:1562409.
doi: 10.3389/fphar.2025.1562409
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H anwAsia
Bdapouc 4 T
Spactnpiotnta
tou ZNZ

H anwAswa Bapoug, n xapnAn mpocAndn
vatpiou kat n vytewn dtatpodn
1 ™ oKkAnpédnTa Twv aptnpLiv

H vytewn dwatpodn
BeAtiwvel n vedpikn
QTEKKPLON VaTpiou

H anwAswa Bapoug, n xapnAn mpocAnyn
vatpiou kat n vytewn dtatpodr BeAtiwvouv
TN AETOUPYLKOTNTA TWV LIKPWV QyyELWV

" KOUL LELWVOUV TIG TIEPLPEPLKES AVTLOTATELS

4 Irhayyvikou Aimoug

Sacks & Campos N Engl J Med 2010:362:2102-12.




Atorta DASH

DASH Eating Plan—No. of Daily Servings '
for Different Calorie Levels
6-8- |

Servings/d
servings pav doy
1600 2000 2600 o whale graies
Food Groups Calories/d Calories/d Calories/d 4 5
. * -
Grains 6 6-8 10-11 o “ Y
Vegetables 3-4 4-5 5-6
Fruits 4 4-5 5-6
Fat-free or low-fat milk 03 5.3 3 4-5
and milk products
L t It o
ean meats, poultry, .
and fish 36 =6 6
Nuts, seeds, and legumes 3/wk 4-5/wk 1 2-3t
et o m e phorton

Fats and oils 2 2.3 3 - e

Tha DAL cat (Dutary Apgrcachet 2 S0p Mypartimman) Aas been iPown £3 holp Moweer 8A00d greviere snd
Sweets and added Mﬂm‘ommm“‘muqutun N ASOumat 8 0o snare e Irums "KM"CW

Gill Hoass Lrutitute
sugars 0 <5/wk <2 T 0 0 Gk b0 e s of 006 00 Qo 7o Shaud 008 ovivy i Deand 0 0tng 00D CMMASI SV tp.

.



MeAétn DASH

Moore T, et al. Hypertension 2001;38:155-8.

1
, Table 1. Nutrient Goals and Food Group Distribution
459 evnALKeC e of DASH Diets*
YAl <160 mmH g Kol Control Fruits-and- Combination
Diet  Vegetables Diet Diet
5 Nutrient goal
AAT 80 95mmHg’ Fat, % kJ (% kcal) 37 37
: : Saturated fat 16 16
XWPLC d>ap HAKEUTLKN Protein, %kJ (% keal) 15
Fiber, g/d 9
! Cholesterol, mg 300 300
aywyn. Potassium, mg/d 1700 4700
Magnesium, mg/d 165 500
Calcium, mg/d 450 450
Sodium, mg/d 3000 3000
Food group distribution,
servings/day
Fruits and juices 1.6 5.2 5.2
) Vegetables 20 3.3 44
Low-fat dairy 0.1 0.0 2.0
i Regular fat dairy 0.4 0.3 0.7
ZTig 2100 Beppideg Meats, fish, fow 25 25 16




AA\ayec otnv ZAl avaloya pe tnv mpooAnyn
vatplov otn peAetn DASH

135
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130 -
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125
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Yymaiov Na Meétprov Na Xapniov Na
3450 mg 2300 mg 1150 mg

Sacks FM, et al. N Engl J Med 2001;344:3-10



The Effect of the Mediterranean Diet on Hypertension:

A Systematic Review and Meta-Analysis Mean Difference Mean Difference
Mariela Nissensohn, PhD"%; Blanca Roman-Vifas, MD, PhD>**; Study or Subgroup Mean Difference SE Weight IV, Random, 95% ClI IV, Random, 95% CI
Almu@cna Szin.chez-\v'illegas, l1’%’1D"3; Suzanne Piscopo, PhD?; Esposito 2003 2 07653 16.3% -2.00 [-3.50, -0.50] —_—
Lluis Serra-Majem, MD, PhD™ Esposito 2004 3 05102 180%  -3.00 [-4.00, -2.00] —-—
Esposito 2009 -3.1 0.9438 14.9% -3.10 [-4.95, -1.25] — i
Shai 2008 -1.2 17908  9.1% -1.20[-4.71, 2.31] =
Toledo 2013 MD+EVOO 0.74 0.3979 18.6% 0.74 [-0.04, 1.52] T
Toledo 2013 MD+nuts -0.02 0403 18.6% -0.02 [-0.81, 0.77] . O
Tuttle 2008 -3 30714  45% -3.00[-9.02, 3.02] * i
Total (95% CI) 100.0% -1.44 [-2.88, 0.01] <l
Heterogeneity: Tau? = 2.75; Chi? = 46.22, df = 6 (P < 0.00001); I> = 87% t : :

1
4 -2 0 2 4
F

Test for overall effect: Z=1.95 (P = 0.05) Esvare MB  |Eaversi

Figure 2. Systolic blood pressure Forest plot. Cl indicates confidence interval; EVOO, extra virgin olive ail; LF, low fat; MD, Med-
iterranean diet.

J Nutr Educ Behav. 2016 Jan,48(1)42‘53e1 Mean Difference Mean Difference
Study or Subgroup Mean Difference SE_Weight 1V, Random, 95% CI IV, Random, 95% CI
Esposito 2003 -1.7 0.6632 13.6% -1.70 [-3.00, -0.40] - =
Esposito 2004 -2 0.7653 11.5% -2.00 [-3.50, -0.50] - =
Esposito 2009 -1 0.7653 11.5% -1.00 [-2.50, 0.50] _— = |
Shai 2008 -1.3 1.2091 5.9% -1.30 [-3.67, 1.07] — = |
Toledo 2013 MD+EVOO -0.16 0.2168 27.6% -0.16 [-0.58, 0.26] 'I_

Toledo 2013 MD+nuts 0.16 0.2168 27.6% 0.16 [-0.26, 0.58]

Tuttle 2008 -2.14 2.0408 2.3% -2.14 [-6.14, 1.86] ¢

Total (95% ClI) 100.0%  -0.70 [-1.34, -0.07] &

Heterogeneity: Tau? = 0.34; Chiz = 16.26, df = 6 (P = 0.01); I> = 63% t t t f
i 4 2 0 2 4

Test for overall effect: Z=2.16 (P = 0.03) Eavors MD  [Eavors'LE

Figure 3. Diastolic blood pressure Forest plot. Cl indicates confidence interval; EVOO, extra virgin olive oil; LF, low fat; MD, Med-
iterranean diet.



New Nordic Renal Nutrition Diet XNN
otadiov 3 kat 4, RCT-26 €B6 (n:60)
80% plant-based diet, 20% animal-based diet
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Other metabolic benefits:

mm) No significant change in potassium serum levels

J, Serum urea

J, HbAlc

M Serum Albumin
Improved acid-base markers

Hansen et al, Am J Clin Nutr 2023



KDIGO 2020 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

i _ Animal proteins Plant proteins
Protein: Protein:
animal animal
Fruit and ore Fruit and S
g cbles Whole grains j etables Whole grains :
Starchy Starchy
vegetables vegetables Meat, poultry, fish, seafood, eggs: Legumes, dried beans, nuts, seeds:
28 g (1 0z) =6-8 g protein 100 g (0.5 cup) cooked = 7-10 g protein
Your plate Your rice bowl 1 €99= 66 g prOtem Whol : |
Ut ole grains, cereals:
Dairy, milk, yogurt, cheese: 100 g (0.5 cup) cooked = 3-6 g protein
250 ml (8 0z) = 8-10 g protein
: 28 g (1 0z) cheese = 6-8 g protein Starchy vegetables, breads:
* Protein: | - Protein: firatelry 2-4 g protein
il ~ animal - animal
: or plant e, . 0w 2. grplant; ® or plant
, Fruitand * = Felitand °, |+ 27« o Fruitand . . . '
% eiietabias ——— vegetables . Whale araing. 4 vegetables H ET[I.}\OVI’] NG TTOOOTNTAC TIPWTELVWYV TNG SLQLTG.C
L™ - ole grains R . ., il Sl :' 5
. NE B et 1 ° “Starchy-as# Whole grains ’ ’ ’ .
e e Sarcy MPETEL VAL EATOUIKEVETAL AVAAOYWG:
y Si|e o 2= vegetables ’ ’
FTT * Tnc kataotoonc Bapouc

*  Tou YAUKOLULKOU EAEYYOU.

* Tou otadiou tng XNN.

* Tou Kwwduvou 1} TN mapouaciog
duoBpeYioc/oapkomneviac.

*  Tnc nAwiag kot Tou mMpoodOKLUoU emBiwonc.

Your tortilla Your injera Your banana leaf




Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease

LIFESTYLE INTERVENTIONS IN PATIENTS WITH DIABETES & CKD *.3

n RECOMMENDATION

,\oadw_,

# We suggest maintaining a protein intake of 0.8 g protein/kg (weight)/day for those with diabetes and CKD not treated with dialysis

2

We suggest that sodium intake be <2 g of sodium/day (< 5 g of sodium chloride/day) in patients with diabetes and CKD

# We recommend that patients with diabetes and CKD be advised to undertake moderate-intensity physical activity for a cumulative duration of at least
150 minutes/week, or to a level compatible with their cardiovascular and physical tolerance

#* We recommend advising patients with diabetes and CKD who use tobacco to quit using tobacco products m

m NUTRITION INTAKE PHYSICAL ACTIVITY

[~ Encourage a varied diet high in vegetables, fruits, whole grains, fiber, legumes, e)
0 plant-based proteins, unsaturated fats, and nuts

Reduce intake of processed meats, refined carbohydrates, and sweetened -

beverages
' i Aim for 1.0 = 1.2 g protein/kg/day in patients treated with hemodialysis, and
particularly peritoneal dialysis

Shared decision-making should be a cornerstone of patient-centered nutrition
@ management. Accredited nutrition providers, registered dietitians and diabetes
L.J educators, community health workers, peer counselors, or other health workers
should be engaged in the multidisciplinary nutrition care of patients with diabetes
and CKD

i Health care providers should consider cultural differences, food intolerances,
b variations in food resources, cooking skills, comorbidities, and cost when
recommending dietary options to patients and their families.

T P®

Developed with support from Movo Nordisk

Recommendations for physical activity ShO+J|.d consider age, ethnic
background, presence of other comorbidities, and access to
resources

Advise patients to avoid sedentary behavior

Tailor advice on intensity of physical activity and type of exercises
for patients at higher risk of falls

Encourage patients with obesity, diabetes, and CKD to lose weight,
particularly if eGFR 230 ml/min/1.73 m?2

Original infographic by Dr Michelle Lim W @whatsthegir



NMwc
pHetadppalovtal
OUTA CE

TpodLpa?




fTEnergy
1Saturated fat
1Trans-fat
TSugar
TAdvanced glycolation

end products

TNon-caloric sweeteners
1Sodium
TK* additives

\TP“ additives

/ Diet based on UPF
Comorbidities CKD complications

=
IFiber
Metabolic acidosis I Antioxidants
Dysbiosis IPhytochemicals
Hyperkalemia IShort-chain fatty acids
Hyperphosphatemia
Insulin resistance klVitamins

IPolyunsaturated fatty acids

4

[ Poor dietary quality j/

Avesani et al, Clinical Kidney Journal 2023




TUPF intake
| Dietary quality

TTUPF consumption —— lldietary quality

Processed\

8@

Sugar
E\/v/‘/\ﬂ, Butter
A

Processed culinary

Unprocessed

TObesity
TUPF intake TNCD
Overeating and !health status TCKD

caloric
artificial
sweetners

Diabetes

-
= i
Sugar l‘l’.
(T
l \eicg

Cancer, NAFLD

- Avesani et al, Clinical Kidney Journal 2023
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