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ACID-BASE BALANCE



1. Reabsorbtion of filtered bicarbonate

Amount: 24 (mmol/l) x 180 (l/day) = 4320 mmol/day (~98%)

Where?

- PT  : 80%

- TAL: 15%  

- DT + CCD: 5%

2. Excretion of daily acid load in the  urine

Amount: ~70 – 100 mmol/day (~2%)

Net acid excretion (NAE)

NAE = Vurine x [NH4
+] + [titratable acid] - [HCO3

-] – 3 x [Citrate]urine

40 mmol/d

The kidney likes a challenge 
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Ammoniogenese



Serum bicarbonaat en mortaliteit

Navaneethan, CJASN 2011



NH4+ excretie is gecorreleerd met TGF-beta excretie

Rafael, CJASN 2018



Mechanisme nierfunctieverslechtering door acidose bij CKD

Loniewski, Kidney Int, 2013



Effect van acidose op AII en receptor

Ng, Am J Nephrol 2011



Hypothese: 

Natriumbicarbonaat vermindert activiteit intrarenale renine-

angiotensine systeem (RAS) onafhankelijk van systemische

RAS.

Primaire eindpunt: 

Urine renine (beste maat voor activiteit intra-renale RAS)

BIC-studie



Bloed (3 x):

Veneuze bloedgas, alb, 

kreat, ureum, Na, K, Cl, 

osmol, renine, prorenine, 

angiotensinogeen, 

aldosteron, endotheline

24-uurs urine (3 x):

pH, alb, totaal eiwit, kreat, 

ureum, Na, K, Cl, osmol, 

renine, angiotensinogeen, 

endotheline, aldosteron

NAG, TGF-β, β2 

microglobuline

Powerberekening: 15 patiënten / arm = 45 patiënten.

Doseringen: NaBic 3 dd 1000 mg, NaCl 2 dd 1000 mg (= equimolair) 

Studie ontwerp BIC-studie



Hypothese: 

Zuurbelasting activeert de activiteit van het intrarenale

renine-angiotensine systeem (RAS), onafhankelijk van 

systemische RAS.

Primaire eindpunt: 

Urine renine (beste maat voor activiteit intra-renale RAS)

AC/DC-studie



Studie ontwerp AC/DC-studie
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Ammonium chloride 

ingestion


Urine collection        

Blood sample 

collection

  

Blood pressure 

measurement

       

Weight 

measurement

       

Pregnancy test* 













Effect van 2 jaar bicarbonaat therapie

de Brito-Ashurst, JASN 2009



Effect van 2 jaar bicarbonaat therapie

de Brito-Ashurst, JASN 2009



Effect van 5 jaar bicarbonaat therapie

Mahajan, KI 2010



Is alle zout fout?



Bicarbonaat of Fruit en groente?

Goraya, CJASN 2013





Bushinsky, JASN 2018



Bushinsky, JASN 2018





VALOR-CKD trial

Study Type :Interventional (Clinical Trial)

Estimated Enrollment :1600 participants

Allocation:Randomized

Intervention Model:Parallel Assignment

Masking:Quadruple (Participant, Care Provider, 

Investigator, Outcomes Assessor)

Primary Purpose:Treatment

Official Title:A Phase 3b, Randomized, Double-blind, 

Placebo-controlled Study to Evaluate the 

Efficacy and Safety of TRC101 in 

Delaying Chronic Kidney Disease 

Progression in Subjects With Metabolic 

Acidosis

Actual Study Start Date :November 20, 2018

Estimated Primary Completion Date :October 2022

Estimated Study Completion Date :November 2022

ClinicalTrials.gov


