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Apports Nutritionnels

Adultes en pays occidentaux:

1.3 - 1.4 g protéines/kg/]
35 - 40 kcal/kg/j

9-12 g sel

1200 - 1800 mg phosphate
1000 mg calcium



Apports energetiques 2007-09
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Dénutrition protéino-énergetigue

Comorbid conditions:
DM, cardiovascular

disease, infection, aging T Production of inflammatory

cytokines
Endocrine disorders, vitamin
D deficiency, TPTH, diabetes, Anorexia,
decreased insulin/IGF signaling acidosis, anemia

Dialysis treatment related factors, _-'"“--\,._
AV graft, dialysis membrang

Mutrient loss during dialysis \ J’

f Malnutrition

TCRP

4 Albumin, transthyretin & lipids —

! (undernutrition),
L low nutrient intake
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L Weight, . BMI,

1 body fat, sarcopenia Survival

paradoxes

Oxidative and carbonyl
stress

1 Nutrient intake,
prescribed dietary
restrictions

/ Volume overload

\\.. Atherosclerotic cardiovascular
\ disease, vascular calcification

T Mortality, T hospitalization,
4 quality of life

Kidney Int 2008;73:391 *©




Les protéines en exces entrainent une
aggravation de la maladie rénale

caseine

S insulin 14.6 +1.9 12.0+14 11.7+£1.9*

Expression dans le rein
LlpldeS caseine 45% 30% 20%

\
_ TNF-alpha |3.5+0.6 2.7 0.4 1.1+£0.3*
inflam
s ion g1V collagen | 1.65+0.2 2.0+0.3 1.0+0.2 %

Tovar-Palacio et al, Am ]| Physiol
2011 300:F263 .
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Profil diététique et
progression de la
MRC



Annals of Internal Medicine

ESTARLISHED IN 1917 BY THE AMERICAN COLLEGE oF PHYSICIANS

From: The Impact of Protein Intake on Renal Function Decline in Women with Normal Renal Function or Mild
Renal Insufficiency
Ann Intern Med. 2003;138(6):460-467. doi:10.7326/0003-4819-138-6-200303180-00009

Table 3. Multivariate Linear Regression Results for Change in
Estimated Glomerular Filtration Rate per 10-g Increase in
Nondairy Animal, Dairy, or Vegetable Protein*

Protein Type Change in Estimated GFR
Participants with Participants with Mild
Normal Renal Function Renal Insufficiency
(n =1135)t (n = 489)%

mL/min per 1.73 m?

Nondairy animal 0.09 (—-1.08 to 1.26) -1.21 (-2.34 to —0.33)

Dairy 1.29 (—-0.98 to0 3.56) —0.05 (—1.48 to 1.38)

Vegetable 1.83 (—1.25 t0 4.98) 1.03 (—2.08 to 4.14)
ate of download: Copyright © The American College of Physicians.

0/21/2013 All rights reserved.



Profil diététique et progression
de la MRC

a1 Q2 Q3 Q4
Western
Age and energy intake adjusted 1.00 (reference) 1.37 (0.98-1.93) 1.84 (1.29-2.64) 1.95(1.27-2.97)
Multivariable® 1.00 (reference) 1.22(0.87-1.73) 1.57(1.08-2.28) 1.48(0.95-2.30)
Multivariable + analgesic medication use® 1.00 (reference) 1.22 (0.86-1.72) 1.52(1.04-2.20) 1.40(0.90-2.19)
Multivariable + high cholesterol or lipid-lowering drug  1.00 (reference) 1.23 (0.87-1.73) 1.57(1.08-2.26) 1.46 (0.94-2.28)
Multivariable + diabetes duration 1.00 (reference) 1.22(0.86-1.72) 1.58 (1.09-2.29) 1.46(0.94-2.28)
Prudent
Age and energy intake adjusted 1.00 (reference) 1.44(1.05-1.97) 1.06(0.76-1.48) 0.78(0.53-1.13)
Multivariable® 1.00 (reference) 1.43(1.04-1.98) 1.07(0.76-1.51) 0.81(0.55-1.19)
Multivariable + analgesic medication use® 1.00 (reference) 1.44(1.04-1.98) 1.10(0.78-1.56) 0.82 (0.56-1.21)
Multivariable + high cholesterol or lipid-lowering drug  1.00 (reference) 1.45(1.05-2.00) 1.09(0.77-1.54) 0.84 (0.57-1.23)
Multivariable + diabetes duration 1.00 (reference) 1.44(1.04-1.98) 1.07(0.76-1.51) 0.81(0.55-1.19)
DASH-style
Age and energy intake adjusted 1.00 (reference) 0.87 (0.64-1.18) 0.79(0.58-1.09) 0.51(0.36-0.72)
Multivariable® 1.00 (reference) 0.86 (0.63-1.17) 0.79(0.57-1.09) 0.55(0.38-0.80)
Multivariable + analgesic medication use® 1.00 (reference) 0.88 (0.65-1.21) 0.82(0.60-1.13) 0.57(0.39-0.83)
Multivariable + high cholesterol or lipid lowering drug  1.00 (reference) 0.86 (0.63-1.18) 0.79 (0.58-1.09) 0.55 (0.38-0.79)
Multivariable + diabetes duration 1.00 (reference) 0.87 (0.64-1.18) 0.79 (0.58-1.09) 0.55 (0.38-0.80)

Nurses health study, n= 3200, 1990-2000
Lin J et al. Am J Kidney Dis, 2011; 57: 245-254.




Béneéfices d’une reduction
des proteines



Reduire la proteinurie
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Baisser 1'ureée sanguine

Apres 3 mois a 0,3 g/kg/j + cétoanalogues

TABLE 1
Biochemical and physiologic indexes before and after 3 mo of a low-
protein diet’
Before After
Serum creatinine (mol/L) 463 = 37 438 + 62
_GFR (ml/min) 132 + 2.8 108 + 2.0
Plasma urea (mmol/L) 243+ 18 106 + 1.7°
Urinary urea (mmol/d) 171 = 10 68 + 5°
Uric acid (umol/L) 556 = 31 405 = 30°
Total calcium (mmol/L) 2.29 = 0.07 2.38 = 0.06
Phosphorus (mmol/L) 1.45 = 0.22 1.34 = 0.10
PTH (ng/L) 273 = 139 172 = 86
Arterial pH 7.39 = 0.01 7.40 = 0.01
Arterial bicarbonate (mmol/L) 242+ 1.2 245+ 13
Tracylglycerol (mmol/L) 2706 2104
Cholesterol (mmol/L) 6.3 +0.7 5104

Rigalleau et al. Am | Clin Nutr 1997




Baisser I'urée urinaire

15 45 /5

Fouque et al. ] Am Soc Nephrol 1995



Retarder le debut des dialyses

Low protein Higher protein Rizk Ratio Risk Ratio
Study or Subgrou Events  Tolal Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
1.1.1 0.6 g'kaod versus higher protein diet
Locatelli 1891 21 230 32 236 15.7% 067 [0.40,1.13) —=T
MORD 1934 1B 291 27 294 129% 067 [0.38, 1.20] =
Wiilliams 1991 12 33 11 32 B.8% 1.06 [0.55, 2.04) =
Subtotal (95% CI) 554 562 38.3% 0.76 [0.54, 1.05]
Total events 21 70

Heterogeneity: Taw® = 0.00; ChiF =137, di =2 (P =080}, IF = 0%
Test for overall effect: Z = 1.65 (P =0.10)

1.1.2 0.3 - 0.6 gkg'd versus higherfree protein diets |

Clanciaruse 2008 9 212 13 211 B.2% 069 [0.30, 1.58] -1
di lorio 2003 2 10 7 10 25% 029 [0.08, 1.08] |
Ihle 1989 4 KT} 13 3B/ 41% 034 [012, 0.95] -
Jungers 1987 5 10 7 9  gA4% 064 [0.32,1.31) -
Malvy 1999 11 25 17 25 158% 065 [0.359, 1.09] -
Mirescu 2007 1 27 7 26  1.0% 014 [0.02, 1.04)

Rosman 1989 30 130 a4 17 237% 079 [0.52, 1.21] &
Subtotal (95% CI) 448 436 B1.7% 0.63 [0.48, 0.83] L
Total events G2 S8

Heterogenaity: Taw® = 0.01; ChiF= 627, di =6 (P = 0.39), ? = 4%

Test for overall effect: 2 = 3.31 (P = 0.0009)

Total (95% Cl) 1002 998 100.0% 0.68 [0.55, 0.84] L
Total events 113 168

Heterogenaeity: Tau® = 0.00; Chi* = 8.20, df = 9 (P = 0.51); I" = 0% ﬂ o1 n:_ ’ ] 1=ﬂ p m

Test for overall effect: Z = 3.68 (P = 0.0002) Less deaths on low  Less deaths on high

Y Fouque et al, Cochrane Database Syst Rev Apr 2009



Maintenir I'état nutritionnel

Apport minimal 0.46 g/kg/] (FAO/OMS, RDA)
+30% pour proteines variables = 0.60
+30% sécurité (niveau population) = 0.80

En MRC:
e Balances Azotées (Kopple) 0.6-0.7
e Flux de Leucine (Maroni, Fouque) g'/kg'/j
e Analyses métaboligues (Aparicio)
(os, risque CV, acidose, proteinurie,
iInsulinorésistance...)



Maintenir l’état nutritionnel en

hémodialyse
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Fig. 2. Evolution of body composition (fat mass and lean body mass).
A signilicant inerease oceurred in lat mass over the lirst vear of hemoda-
alysis in the two groups ol patients (%F < 0.05; == P < (L0053 ). No change
was observed in lean mass dunng the same penod. Symbaols are: (),
control Ll mass; (L), control lean mass; (&), SVLPD lean mass; and
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° Vendrely et al. Kidney Int 2003



Diminuer I’inflammation

TNF alpha
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Fig. 1 {a) Plasma leptin and (b)
mour necrosis factor ([ TRF)-alpha
levels before and after 16 weeks of a
low protein dier.

Before Aftler
1,05 a 0,68 g protein /kg/jour

Kozlowska et al, Nephrology 2004



Ameliorer le profil lipidique

Lipides

1,75
| / En reponse a la
1.5+ iy . . . . .
. diminution des lipides
1,25+

Apo A1/Apo-B

e satures apportes par
Honnu la viande
075 : :
: Baseline LPD

Fig. 1. The variation in the ratio of serum
Apo-Al to Apo-B before (baseline) and after
a 3-month low LPD period. The horizontal
lines represent the mean value for each period
(n=11), *Significant increase from baseline;
*p <0.025.

Fouque et al, Miner Electrolyte Metab 1996



Ameliorer I'insulino-résistance
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Ameliorer les anomalies
phosphocalciques



Metabolisme du calcium et du phosphore en MRC
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Y Goldstein and Fouque, Am J Kidney Dis. 2009;53:363%5



Reduire la charge de l'organisme en phosphore

De 15 a 8 mg/kg/;

TABLE 1
Biochemical and physiologic indexes before and after 3 mo of a low-
protein diet’

Before After
Serum creatinine (umol/L) 463 = 37 438 * 62
GFR (mL/min) 13.2 + 28 10.8 = 2.0
Plasma urea (mmol/L) 243+ 1.8 106 + 1.7°
Urinary urea (mmol/d) 171 = 10 68 + §°
Uric acid (umol/L) 556 = 31 405 = 30°
Total calcium (mmol/L) + 0.07 +
Phosphorus (mmol/L) 1.45 = 0.22 1.34 = 0.10
PTH (ng/L) 273 + 139 172 + 86
Artenial pH 7.39 = 0.01 7.40 = 0.01
Arterial bicarbonate (mmol/L) 242+ 1.2 245+ 1.3
Tnacylglycerol (mmol/L) 2706 2104
Cholesterol (mmol/L) 6.3 0.7 5104

Rigalleau et al. Am | Clin Nutr 1997



Apports classiques de phosphore:
les fromages



Marché de Sallanches: difficile de résister...
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Apports masques de phosphore

CUISSON AU |
MICRO-ONDES

CAIGHANT | A POINT

SYSTEME EXCLUSIF




Saucisses et phosphore

aliment par porton parportion 146 mg a 12 mg par portion de 55¢g
@ 'salami de dinde cuit (Portion : 55g) 146mg
7 Saucisson de foie (portion : 55g) 127mg
W"7Jambon de dinde (portion : 55g) 126mg
W Saucisse de dinde (Portion : 55g) 111mg " salami sec (portion : 30g) 69mg
%".'P4té de foie (Portion : 55g) 110mg 7 saucisse fumée (porc et boeuf) (Portion : 55g) 67mg
5P Chipolata (portion : 55g) loimg Bz ] Roulé de poulet (portion : 55g) 67mg
W Roulé de dinde (Portion : 55g) toimg [l | "salami de boeuf cuit (Portion : 55g) 62mg
%' saucisse fumée (portion : 55g) 94mg 9 Cervelas (portion : 55g) 61mg
'Pain de viande au poivre (portion : 55g) 9amg B | B saucisse porc et boeuf (portion : 559) 59mg
©*'Boeut frold tranché {f_in} (portion : 55) 92mg|E " ’Saucisse fumée (poulet) (Portion : 55g) 59mg
@ praunschweiger (Portion : 559) 72me " saucisson de bidre (portion : 55g) 57mg
" ’saucisse fumée (porc) (Portion : 55g) 89mg -
W 'Saucisse fumée (boeuf) (Portion : 55g) 88mg " saucisse knackwurst (portion : 559) >Amg
@ Blanc de dinde rétie (portion : 55g) 87mg P saucisse de bidre (boeu) (Portion : 559) 53mg
7" Jambon haché (portion : 55g) somg | ¥ Mortadelle (portion : 559) 53mg
9. Jambon tranché (portion : 55g) 84mg 7 Saucisse de bologne (boeuf) (portion : 55g) 48mg
%" Chorizo (Portion : 55g) 83mgE____ | """’R6ti de viande froid (portion : 55¢) 47mg
07 Saucisse de veay (portion : 55g) 83mg 2t ] 7" 'Salami de boeuf sec (Portion : 30g) 43mg
7 Saucisse bratwurst (portion : 55g) 82mg P Fromage de téte (portion : 55g) 32mg
%7 "saucisse de boeuf (portion : 55g) 78mg His " Boudin (portion : 55g) 12mg
W’Saucisson de bologne (portion : 55g) 76mg (L
W 'Saucisson de bidre (porc et boeuf) (Portion : 55g) 74mg
" 'saucisson de bologne (dinde) (Portion : 55g) 72mg Hok -




CHOUQUETTESC| |

Ingrédients : (Eufs, eau, sucre grain, farine de blé, beurre,




Phosphates ajoutes

Augmente |la durée de conservation

Augmente |la quantité d’eau
retenue dans la viande « plus
gouteuse » (augmente le poids ... 10
a 15%)

Maintien une couleur « naturelle »

Disodium-phosphate,
polyphosphate(s), pyrophosphate(s)

Triphosphates

N° Descriptif
E 4511 Triphosphate pentasodique
E4511l Triphosphate pentapotassique
E 4521 Polyphosphates sodiques
E 4521l Polyphosphates potassiques
E 452 11l Polyphosphates calco-sodiques
E 4521V Polyphosphates calciques
E 459 Béta-cyclodextrine




Phosphates ajoutes

Sodas, colas, fanta, ...

Coca-Cola: +30% d’acide phosphorique en 2005
Coca-Cola 170 mg/L
Coca-Cola light 70 mg/L

Barres chocolatées (Mars, Nuts,...)
Nutella

Fromages fondus, cremes de gruyere
Riz incollable



En résume

VLPD FD

Baseline & months Baseline 6 months
Body weight, kg 67.5+10.2 67.1+11.0 65.1+7.3 65.6+7.3
GFR, ml/min/1.73 m* 171455 17.8+6.6 17.6+5.3 16.1 +5.8
Urea, mg/dl 146+ 39 48 +19°° 160+ 37 165+ 34
Albumin, g/dl 3.9+0.4 3.9+04 3.9+04 4.0 +0.3
Hemoglebin, g/dl 11.6+0.8 11.5+0.8 11.5+1.2 11.3+1.0
TC, ma/dl 223+ 36 169 + 26" 214+ 39 217 +36
TG, mg/dl 170+ 40 140 + 287 170+ 38 217+136
CaxP, mg*/dI* 41410 31 +-8°¢ 38+5 39+5
PTH, pg/mi 1754115 109 473" 190+ 72 189+ 82
UK, mEqg/day 52417 51417 48 + 14 49+15
Proteinuria, g/day 1.34+41.2 0.87 +0.8" 0.79+0.9 0.86+0.7

Tout est la!
Bellizzi et al, Kidney Int 2007



Conclusion

* Protéger ses reins malades impose:

o De diminuer les protéines animales
o De maintenir les apports caloriques
o D’apprendre une dietetique spécialisee

« Ce qui permet de:

o0 Réduire de nombreuses anomalies hormonales
O Réduire le nombre de médicaments

o Contrller la protéinurie et 'urémie

o Retarder le début des dialyses

 Seulement la moitié a 2/3 des patients
suivent ces consells
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