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Physiologie

Cycle Digestif du Bicarbonate
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Néphrologie & Thérapeutique 14 (2018) 13-23



Physiologie

Cycle réenal du Bicarbonate TCP et TCD
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Mécanisme de I’Acidose dans la MRC

PLASMA TOTAL
{J.'.I: oo A i 1T

* Acidose métabolique a TAP normal

— Défaut d’excrétion de la charge acide
* DFG < 50ml/min

* Trou anionigue normal -> élevé (prG < 15 mi/min)

— Accumulation d’acide Organique
b 24-h urinary NH

axcretion (mEQ/24 h) * acides non-volatils a partir des AA soufrés

50 4 — Perte de Bicarbonates
40 4 ;
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* Compensation par OS, etc...

2 - ;P J Clin Invest. 1972;51(7):1852-1860
..a:( i Kidney International (2015) 88, 137-145
mGFR (miimin par 1.73m3) Néphrologie & Thérapeutique 14 (2018) 13-23
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Nephrol Dial Transplant (2012) 27: 3056—-3062
Kidney International (2015) 88, 137-145
Am J Kidney Dis. 2019 February ; 73(2): 206-217



Sous estimeée, sous traitée
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CONSEQUENCE DE L’ACIDOSE



Conséqguences
de I'acidose métabolique

Kraut, J. A. & Madias, N. E., Nat. Rev. Nephrol. 6, 274-285 (2010)



Acidose et Progression de la MRC
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Kidney International (2015) 88, 137-145
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Acidose et Progression de la MRC

Pourquoi?
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Correction de I'’Acidose et

consequence rénale

Table 1| General demographic characteristics, SBP, Per, and
eGFR at study entry in subjects before they were not treated
[No-MaClt) or treated (Nalit) with Na* dirate

‘ Mo-MaCit (n=39) Nalit [p=30) Pvalue
Mabes (%) 44 a4F &N
Black/white,/Hispanic (%) 51453 33333 0.5
Mean + a0 Mhean £ ...
Auge (years) 539450 54.1 264 0.928
SEP {mam Hg) 1605859 1618+ 108 LTl |
WTCO, {rmma) MG+ 08 MA+12 0.37%
Per {magldl 320+ 089 127 #0.70 0.733
eGFACT (milmin) 3l4t84 OERS aan
Peys [mgf) 386+ 1.09 LEA£0.79 0,935
eGFRoys (mlfming 323481 INFEBE3 LT

Abbseviations: el B, eutimated glomenular filteation rate: ¥, number of subjects per
grougs Por, plismss criatining: Poys, plasma cpstatin ©; 55, symobc bloos presans;

WTCD, veshoars serum botal C0,

UET (ng per g Cr)
o

O Mo-NaCit @ NaCit

Entry

& Months 30 Months

Time

Table 2| SBP, Pcr, and eGFR before (0 months) and after 24 months of No-NacCit vs NaCit

MNo-NaCit (n=29) MNaCit (n=30) P-value, NaCit vs No-MNaCit
P-value, P-value,
Month 6 Month 30 30 vs 6 months Month 6 Month 30 30 vs 6 months Month 6 Month 30
SBP 1321163 1319+38 0.870 1324+ 6.2 1327 £5.7 0.761 0.839 0.490
Per (mg/dl) 330+091 A424+1.55 < 0.0001 3.31 +0.69 3.61+0.78 =2 0.0001 0.954 0.057
eGFRer (milfmin) 325+83 249+9.7 = 0.0001 327+82 205+88 = 0.0001 0.945 0.066
Pcys (mg/l) 394 +1.10 524+ 1.4 < 0.0001 3.93 +0.80 433 +0.89 = 0.0001 0952 0,005
eGFReys (mil/min) NT7E79 23.0+6.05 < 0.0001 314182 278+74 = 0.0001 0.885 0,008 ‘

Abbreviations: eGFR, estimated glomerular filtration rate; Per, plasma creatinine; Poys, plasma cystatin; SBP, systolic blood pressure.

Kidney Int. 2010 Apr 1;77(7):617-23



f" Farticipants anrol lmant and randomlzation to the studg, q-""!

Variable Control Bicarbonate P
Assessed fos aligiedny (n = 1647 Weight (kg) 749+115 766+21.1 0.84
— .
- Excluded in = 38} Systolic BP (mmHg) 123.7+1.2 1240+13 0.84
j Kot meeting inclusion criteria {n = 30}
£ PRl b ety o= Diastolic BP (mmHg) 75419 761:15 091
| orepre | MAMC (cm) 248+24 246+29 0.81
= T Albumin (g/L) 35.1+0.8 347:05 0.76
E Allacated ko inférventian in & G7) Alscaed to ivterventon {n = &F1
B | mecetved interventon <n = g8} Received intervention {n = B7) Bicarbonate {mmol/L) 19.9+15 19.8+ 2.2 0.66
% Hd not recelve Infervention  &n = B) i meod Fedtdivie Intedvention {n = @)
CrCl (ml/min per 1.73 mz) 20.70+555 2012+6.47 0.60
'Y
E Lol to foliowip {m @ g} ey Urinary Na (mmol/L) 140.1+4.4 1400279 096
1 Discontinesd intervention ©n = @) Discontinued Inferventlon fn = 0k
. Urinary protein (g/24 h) 1.8+0.2 1.7+0.8 0.84
i Aralyzed (n = BF) Amalyzed {n = 71
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Observationnel

Risk of Adverse Kidney Outcomes in Patients with CKD and
Metabolic Acidosis: A Retrospective Cohort Study

B Fatds B T
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Increasing Serum Bicarbonate is Associated with Reduced -1 '\ I s
S

Fi*-':t_fnﬁ pective Composite primary cutcome:
OHaervEsional sy RRT40: 240% eGFR decline from baseline
2007-2019 : ; 2 :

or evidence of dialysis/transplantation

N=24,384 patients with

CKD stages G3—G5 & 0 :
metabolic acidosis Foreach 8.4% reduction

1-mmol/L in risk of RRT40
increase in
=1 year of prior . *aHR 0.916
medical record data bl Ricarbanate {0.910-0.922)
=3 serum bicarbonate results over time P<0.001

Median follow-up _
3.7 years “Adjusted for baseline eGFR, serum bicarbonate and other

covariates, 95% Cl

Tangr et al, 2022 Conclusion: In a reabwaorld population of US palients with CKD and metabolic
K I R E PO R T S Ed”;“-';:;;;;;;& B acidosis, a within-patient increase in serum bicarbonate over time independent
EhGay SRR BEDOIE ' of changes in eGFR, was associated with a lower risk of CKD progression.
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SPRINT Trial. 9334 sujets.

Age 68 ans
DFG moyen 72 ml/min.

27% DFG < 60 ml/min.

Bicar moyen: 26+2,6 mmol/L,

3,4% Bicar < 22 ml/min.

Suivi moyen : 3,3 ans.

Nephrol Dial Transplant (2020) 35: 1377-1384
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PROTEIN CATABOLISM

Metabolic Acidosis

Muscle Protein Degradation + Wasting

Muscle Wasting
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Adv Chronic Kidney D 29, 329-336 (2022)

Journal of Cachexia, Sarcopenia and Muscle 2023; 14: 2498-2508
Nutrients. 2023 Jul 11;15(14):3107



A. Physicochemical effects
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Quels Agents Alcalinisant?

Fruits et Léegumes : + efficace?, moins cher
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Quels Agents Alcalinisants?

HCO3- > 22 mmol/L

Citrate (de K+ ou Na+) NaHCO3-

* Préparation Magistrale e Comprimeés

& Fild o darie — BICAFRES® gélules de 1g

® 3L par jour i répartir sur la journée ) é 83/]

®  3p de Citrate de potassium tripotassique officinal 4 diluer dans chaque litre

d'eau de source (soit 9g au total) —P—Fepa-Fat-reH—mag-lst-Fa-le

¢ Sachet en préparation magistrale 3 usage therapeutique en l'absence de

spécialité déji existante

e Eaux bicarbonatées

Tableaw Il. Liste des principales cau minérales gazewses disponibles on France. La teneur en bicarbonate est

axprimes en mg'l ou en mmodesil.

Tarowr gn bearbonyies an mgil

Tamaur om bicarbonaios an mmockes/l

Saend- ¥oms 4358
WVichy Calasin 20E0
ArviE 2185
Razana 1837
Badod 1300
Chmbrad 1000
Sadvirkad B0
Prarriar 430
San Pellignng i )

52
38
28
2
15
I
14}
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Recommandations

KDOQI :

- Réduire les apports en acide KDIGO 2023

- Traitement oral si besoin

3. tabali
KDIGO: Fractice Point 3.9.1: In people with CKD, consider using dietary and/or pharmacological
_ Réduire les apports protéines animales treatment to prevent severe acidosis (e.g., bicarbonate <16 mmolT).

- Proposer un regime « plant based diet » Practice Point 3.9.2: Monitor people with CEKID to ensure correction of serum bicarbonate

- Ne propose pas < 0,8 g/kg en protéines doees not result in concentrations exceeding the upper limit of normal and does not
- T les protéines végétales ndversely affect BP control, serum potassium, or Muid status,
- les aliments ultra-transformés 3.3, Diet

Practice Paint 1.1.1: Advise people with UKD te adopt healthy and diverse diets with n
higher consumiption of plant-based foods compared to animal-based feods and a lower
comsumption of ulira-processed foods.

Practbor Podnt 3,3.2: Use registered dicticians or acerediied nutrition providers 1o
K DOQI 2020 provide infarmation for people with CKID about dictary adaptations regarding sodium,
phospharus, potsssium, and protein intake, @ilored to thelr indhvidusl neods, and
severity of CKD and other comarbid conditions, where available.
6.1 Statements on Acid Load
Dietary Management of Net Acid Production (NEAF)

6.1.1 In adults with CKD 1-4, we suggest reducing net acid production (NEAP) through increased dietary intake of fruits and
vegetables (2C) in order to reduce the rate of decline of residual kidney function.

Bicarbonale Maintenance

6.1.2 In adults with CKD 3-5D, we recommend reducing net acid production (NEAP) through increased bicarbonate or a citric
acld/sodium citrate solution supplementation (7C) in order to reduce the rate of decline of residual kidney function.
6.1.3 In adults with CKD 3-5D, it is reasonable to maintain serum bicarbonate levels at 24-26 mmol/L (OPINION).



Tolérance d’un Traitement Alcalinisant
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(A) Decrease in antihypertensive medications.

(B) Increase in b-blockers.
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Veverimer

polymére qui capte les ions H+ dans I'estomac, non absorbable

VALOR-CKD: A Multicenter, Randomized, Double-Blind Placebo-
Controlled Trial Evaluating Veverimer in Slowing Progression of

Chronic Kidney Disease in Patients with Metabolic Acidosis
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Conclusion
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