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What have we learned ?

Chronic kidney disease: Dietary and nutritional
data

ESRD: Nutritional status and survival
ESRD: Intravenous nutrition

ESRD: Oral nutrition

ESRD: Phosphate and calcium metabolism




Chronic kidney disease:
Dietary and nutritional data




Nutritional profile during CKD

Pre-ESRD \ Dialysis Transplant® Transplant

Diet LPD SPD HPD LPD
Prot (g/’kg/d)  0.7-0.8 1.2-1.4 1.4 0.8

Energy 30-40 30-40 30-40 30-40
(kcal/kg/d)

1. Malnourished  +

* first 3 months




Controlling protein intake before dialysis

Box 1 Eleven reasons to control the protein intake of patients with chronic
kidney disease.

Adequate adaptation to a reduction in protein intake

Decrease load on remaining nephrons

Improve insulin resistance

Reduce oxidant stress

Ameliorate proteinuria

Reduce serum parathyroid hormone levels

Improve lipid profile

Additive effect of angiotensin-converting-enzyme inhibitors

Decrease likelihood of patient death or delay initiation of dialysis by 40%
Favorable number needed to treat (one patient saved from death or initiation of
dialysis every year for every 18 patients maintained on a low-protein diet)
Lack of serious objective reasons for not recommending a low-protein diet to
most patients with chronic kidney disease

Fouque Aparicio, Nature CPN June 2007




Controlling protein intake before dialysis

Low protein Higher protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.1.1 0.6 g’kg'd versus higher protein diet
Locatelli 1981 21 230 32 236 16.7% Q.67 [0.40,1.13]
MDRD 1594 18 291 27 284 12.8% Q.67 [0.38, 1.20]

Williams 1991 12 33 11 32 0.8% 1.06 [0.55, 2.04]
Subtotal (95% Cl) 554 562 38.3% 0.76 [0.54, 1.05]

Total events 61 70
Heterogeneity: Tau® = 0.00; Chi* =137, di=2 (P = 0.50); F = 0%
Test for overall effect: £=1.65 (P = 0.10)

1.1.2 0.3 - 0.6 g’kg'd versus higher/free protein diets

Cianciaruso 2008 9 212 13 211 6.2% 0,69 [0.30, 1.58)
di lario 2003 2 10 7 10 2.5% 0.29 [0.08, 1.08]
Ihle 1989 4 a4 13 a8 4. 1% 0,34 [012, 0.95]
Jungers 1987 5] 10 7 2] B.d4% 0.64 [0.32, 1.31]
Malvy 19935 1 25 17 25 15.8% 0,65 [0.39, 1.09)
Mirescu 2007 1 27 7 26 1.0% 0.14 [0.02, 1.04]
Rosman 1989 130 a4 "y 237% 0.79 [0.52, 1.21]
Subtotal (95% Cl) 448 436 61.7% 0.63 [0.48, 0.83]
Total events 62 ag

Heterogeneity: Tau® = 0.01; Chi* =627, di=6 (P = 0.39), 7 = 4%

Test for overall effect: £ = 3.31 (F = 0.0008)

Total (95% C) 1002 998 100.0% 0.68 [0.55, 0.84] L 2
Total events 113 168

Heterogeneity: Tau® = 0.00; Chi* = 820, di=9 (P =0.51);, F=0%
Test for overall effect: £ = 3.68 (F = 0.0002)

001 04 1 10 100
Less deaths on low Less deaths on high

Fouque et al, Cochrane Database in press 2009




Definition of Malnutrition status

and

How to predict survival




Protein Energy Wasting - 2008

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

Mutrient loss during dialysis

Dialysis treatment related factors,
AV graft, dialysis membrane

Malnutrition

Protein-energy

(undernutrition), wasting (PEW)

low nutrient intake

4 Albumin, transthyretin & lipids
T CRP

J Weight, . BMI,

J body fat, sarcopenia

Survival

paradoxes

Oxidative and carbonyl
stress

Volume overload

. Nutrient intake,
prescribed dietary
restrictions

Atherosclerotic cardiovascular
disease, vascular calcification

T Mortality, T hospitalization,
4 quality of life

Kidney Int 2008,;73:391




Protein Energy Wasting - 2008

Gr 1: Biology

Gr 2: Body Mass
Gr 3: Muscle

Gr 4: Dietary intake

At least one criterion in 3 of the 4 groups




Protein Energy Wasting - 2008

Serum Albumin < 38 g/l (BCG)
Serum prealbumin < 300 mg/I

Serum cholesterol < 1 g/l

Body Mass Index < 23 (WHO: 18.5)
Weight loss > 5 % (3 months)
Weight loss > 10 % (6 months)
Body Fat <10 %




Low serum albumin in French dialysis Pts

Observatoire Phosphocalcique, Juillet 2008
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Serum Prealbumin response to renutrition

FineS study, oral xIDPN support in malnourished MHD pts

Serum prealbumin
mg/L 200
280
260

240

220

200

12
Months

Cano et al,  Am Soc Nephrol 2007




Serum Prealbumin response to renutrition

Comorbidity (+1)
Albumin dO (+1 g/L)

Creatinine dO (+10 pmol/L)

A Prealbumin dO-m3 (> 30 mg/L)

00 025 050 075 1 1.25 1.50 1.75 2.00

Hazard ratio

Multivariate Cox Cano et al, J Am Soc Nephrol 2007




Gr 2: Body Mass Index and mortality
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Kalantar et al, Am J Kidney Dis 2005



Weight loss and mortality

e Unadjusted
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Fat Mass and mortality

24-36%
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Kalantar et al, Am J Clin Nutr 2006




Protein Energy Wasting - 2008

Loss of muscle mass > 5% (3 months)

Loss of muscle mass > 10% (6 months)
Reduced MAMC (>10% below 50th percentile)
Predialysis S Creatinine (K-DOQIs)

Creatinine kinetics (Garred et al.)

Unintentional Dietary Protein Intake
< 0.8 g/kg BW/day for 2 months

Unintentional Dietary Energy Intake
< 25 kcal/kg BW/day for 2 months




Gr 3: Serum creatinine

-ARNOS study in Rhdéne-Alpes
-1400 MHD patients followed since 2005

-Survival analysis based on metabolic parameters

-Use of the new nomenclature (ISRNM 2008)
-Body composition parameters

-Predialysis S Creatinine (K-DOQI 2000)




PEW: A new predictive nutritional score ?

Moreau-Gaudry et al, ASN 2008




PEW: A new predictive nutritional score ?

1. Which criteria

1. simple, accessible, routine
2. Include lean body mass

Moreau-Gaudry et al, ASN 2008




PEW: A new predictive nutritional score ?

1. Which criteria

1. simple, accessible, routine
2. Include lean body mass

2. Which targets

. Serum Albumin > 38 g/l
. nPNA > 0.8 g/kg/day
. BMI > 23

. Serum Creatinine > 665 umol/l

Moreau-Gaudry et al, ASN 2008




PEW: A new predictive nutritional score ?

1. Which criteria 3. Calculation

1. simple, accessible, routine Oto 4
2. Include lean body mass

0: No PEW
Above all targets

2. Which targets

. Serum Albumin > 38 g/l

. nPNA > 0.8 g/kg/day 4 : Severe PEW
. BMI>23 Under all targets

. Serum Creatinine > 665 umol/l

Moreau-Gaudry et al, ASN 2008




A new predictive nutritional score

Moreau-Gaudry et al, ASN 2008




A new predictive nutritional score
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ESRD: Intravenous nutrition




Perdialytic AA infusion

Effect of AA replacement during one HD session in the pig
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Kobayashi et al. Am J Physiol 2003;284:E488-E498




Perdialytic AA infusion

03

[1 Captation de Phe

Il Libération de Phe
Intracell AA [c] unchanged
Insulinemia: 2.2 -> 5 pU/ml
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Extracellular AA [c]:
- a signal inducing reduction then restart of protein synthesis
- positively linked to parallel changes in EIF2B activity

Kobayashi et al. Am J Physiol 2003;284:E488-E498




Intradialytic parenteral nutrition

IDPN standard composition

1. 600 ml (300 ml AA 15%, 150 ml IL20% and 150 Gluc 50%)
2. 150 ml/h
3. 190 kcal/hr

Pupim J Clin Invest 2002




IDPN: Metabolic Effects: Aminoacids

B Total AA B MNon-essential AA 0O Essential AA 0O Branched chain AA
P < (0.05
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IDPN: Metabolic Effects: Whole body

OControcl W IDPM

P =0.05
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Equivalent to a 50 g protein gain e.g., 250 g of muscle as
compared with a regular HD session

Pupim J Clin Invest 2002




FineS design

Malnourished 182

patients

WIAIE) [Efitems Oral suppl + IDPN
during one year

* Follow-up: two years (treatment period + one year)
* Visits at day 0 and month 3, 6, 12, 18 and 24




Nutrient Supplement

1. Oral supplement: 5 kcal/kg/d
0.4 g protein/kg/d

2. IDPN: 14 kcal/kg/HD (6 kcal/kg/d)
0.6 g AAkg/HD (0.3 g AA/kg/d)

Nitrogen supply: standard AA solution

Energy supply: 50% standard fat emulsion
50% glucose

Cano et al,  Am Soc Nephrol 2007




Nutritional Status

Serum albumin, g/L Serum prealbumin, mg/L

1

/1'

1

18 24 18 24
Months Months

Control group
IDPN group




Nutritional Response and Inflammation

Serum albumin, g/L Serum prealbumin, mg/L

~+

24
Months

CRP <10 mg/L, n=88
CRP = 10 mg/L, n=86




ESRD: Oral-enteral nutrition




Enteral Nutrition

Fasting and fed, during 1 HD and a non dialysis day

. Oral supplement during the HD session as:

Every 30 min a sip of enriched yoghourt

. Total of 0.6 g prot/kg + 15 kcal/kg (45 g prot, 1125
kcal)

Veeneman Am J Physiol 2003




Perdialytic enteral Nutrition: Nitrogen balance
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Fig. 5. Summary of whole body protein breakdown (gray bars),
synthesis (open bars), and protein balance (filled bars) under all
experimental conditions. * Whaole body protein balance significantly
different from 0. + Whole body protein balance significantly different
between fasting and feeding. #Whole body protein balance signifi-
cantly different between the HD+ and HD - protocols.

Veeneman Am J Physiol 2003




Oral supplements: Meta-analysis

Change in serum albumin
Effect

1 8 tri a I Comparison shudy langty (BE% CI) Supplement not favourable  Supplement favourable

5 RCT Mutritional support (dissase-spacific ONS) AT (10:14) 0,73
vs routine care {1 month) {-0.11 1o 1.57)

1 3 C CT Boutler et al 1997 | Nutriticnal support [disease-specific ONS) 11 (65 0,16
ws routne cane {4 months) {=1.03 1o 1.35)

Shah ot &l 1999 | Mutritional suppon [dissass-specific ONS) B (44:44) R 0,37
v routine cane (3 months) {=0.05 1o 0.74)

4 2 9 ptS Meta-analysis nutritional support [disease-specific ONS) 0.35

vs routine cars [Mon-ACT only) {-0.05 1o 0.75) *
Test for hetarogeneity O test 0,002, 1 df, p=0.942

Meta-analysis nutritional support [discase-specific ONS)
vE routine carg (ANl studies)
Test for hetarogenaity O tast 0.704, 2 df, p=0.703

..lu'LIHIII was based on change from bassline results
» Nutritipnal support (dissase-specitic ONS) had anincroasse of 1.88g/0, B5%C, («0.21, 3.99). (Non=RCT only) -2 =1 L] i 2
== Nulritional support [disease-specific ONE) had an increase of 2.2Tg/L, 853G, (0.37, 4.16). [All studses) Standardised mean difference (85% confidence ivberval)

Trigl sipe col 2 s ol subpects recruled in study (0o, of aubjects on nutribional support
(disease-specific ONSE no. of subjects on routine cang)

* Increase in S Alb by 4 g/L (p<0.01)
* RR of death : 5% /1 g/L S.Alb (Combe 2001)

Stratton Am J Kidney Dis 2005




Oral supplement

Renilon — specially formulated for

HD patients

High energy
Low volume — 125ml

Demineralised protein source
- Low P, K and Na content

2 packs a day, 250 ml,
9500 kcal, 18.75 g prot

Renilon 7.5

per 100mi

Energy (kcal)

200

Protein ()

7.5

P (mg)

6

Ca (mg)

16.3

Na (mg)

59

K (mg)

11




Effect of supplement on energy and protein intakes

After three months

m Baseline
O Month 3
------ O Difference from baseline

Total protein intake (g'kg/day)

Total daily energy intake (Kcalkg/day)

-10 — -0.5
sSTD SUPP STD SUPP

Protein

Fouque et al, NDT 2008;23:2902




Relationship between variations in Alboumin and nPNA
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Phosphate and Calcium




Calcium binders
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Am J Kidney Dis 2009,53:363



Osteogenic SMC transformation

[Eleuated phﬂsphate] BMP,

PDGF,
// Ca

D—| SMC genes

Alkaline
phosphatase

Osteocalcin,
ostecpontin

Collagen

Giachelli, Kidney Int May 2009




Inductors (+) and inhibitors (-) of vascular calcifications

Osteonecti @ @
IR >
+ Osteocalcin B! . Dexamethasone

+
+
+
@ ' _ PTH 7-84
+
Collagen | + @
- D

Fibronectin +

+ 50 :
Fetuin -

- MGP Osteopontin

BMP7  osteoprotegerin Collagen IV

PTHrP PTH 1-34
courtesy G.London




Serum phosphate and mortality

Time-dependent model —o— unadjusted

i with repeated measures —8— Case-mix
—v— case-mix and MICS
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Da Vita, 54 000 pts, 2002 Kalantar et al. Kidney Int 2006




Serum Phosphorus over time

1995
2002
2002
2006
2006
2008

: 2.00 mmo
: 1.80 mmo
: 1.85 mmo
: 1.60 mmo
: 1.60 mmo
: 1.56 mmo

/
/
/
/
/
/

(Block,USA)
(Kalantar,USA)
(DOPPS)
(Observ France)
(ARNOS)
(Observ France)

25 % improvement in a biological abnormality within 13 years

(Years of survey not publications)




FGF 23, MHD and survival

Odds Ratio for Death associated with 1 unit
increase in the log-transformed FGF-23 level
within phosphate guartiles
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From Guttierez, NEJM 2008
Zocalli, NDT april 2009




What should we expect from the future?

What did he say ?

*Progressive kidney disease: nephroprotection
*Nutritional markers and survival: promising scores
*Nutritional support: efficient, IV and oral

*Serum phosphate: an enigma under scrutiny







