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Chronic kidney disease is an independent mortality and cardiovascular
disease risk factor, often begins with some kidney damage initially
asymptomatic, but as it progresses through the stages of CKD patients
develop symptoms and complications of fluid overload, hypertension,
hyperkalemia, metabolic acidosis, anemia, and mineral and bone disorders.

Normal kidneys maintain acid-base balance by excretion of the daily acid
load by the urinary excretion of hydrogen ions, both as titratable acidity
and as ammonium.

Patients with chronic kidney disease live with relatively increased acid
load due to reduced nephron mass, but may still be able to maintain near
normal acid-base balance especially in the early stages of the disease by
increasing ammonium production and excretion in the urine [1].

With progression of the chronic kidney disease (CKD) metabolic acidosis
becomes a common complication with increasing prevalence as
glomerular filtration rate declines. especially among patients with an
estimated glomerular filtration rate (eGFR) < 25 ml/min/1.73 m2 with
reported consequences including growth retardation in children,
exacerbation of bone disease, increased muscle degradation with resulting
frailty, reduced albumin synthesis, and increased inflammation [2]. The
prevalence of metabolic acidosis, in non-dialysis dependent chronic kidney
disease patients is about 15% [3]. Clinical Practice Guidelines for the
Evaluation and Management of Chronic Kidney Disease suggest that in
people with CKD and serum bicarbonate concentrations <22 mmol/l
treatment with oral bicarbonate supplementation be given to maintain
serum bicarbonate within the normal range, unless contraindicated [4,5].

Regarding prevention of chronic kidney disease progression clinical
guidelines emphasized glycemic control, individualized blood pressure
control, and albuminuria management with ACEI and ARB [4,5].

Early animal studies showed a correlation between metabolic acidosis and
the pathogenesis of chronic tubulo-interstitial disease, and also showed the
rule of alkali therapy in minimizing this effect. Nath KA, et al, studied
supplementation with sodium bicarbonate (NaHCO3) in rats with remnant
kidneys, he concluded that alkali supplementation reduced chronic tubulo-
interstitial disease in the remnant kidney of the rat, and he proposed that
this results, at least in part, from reduction in cortical ammonia and its
interaction with the alternative complement pathway [6].

Susantitaphong et al, did a systematic review and meta-analysis on 6
randomized controlled trials, on the effect of sodium bicarbonate on
benefits and harms in patients with CKD.Their analysis concluded that
Alkali therapy was associated with an improvement in kidney function,
which may afford a long-term benefit in slowing the progression of CKD.

However, they commented that differences in study protocols and small
sample sizes preclude definitive conclusions [7].

In regard to the association of metabolic acidosis and all-cause mortality
Kovesdy et al. examine the association between baseline and time-variable
serum bicarbonate (measured as total CO2) with the outcomes of all-cause
mortality and the composite of predialysis.

mortality or end-stage renal disease in 1240 male patients with moderate
and advanced non dialysis dependent CKD, and concluded that both lower
and higher serum bicarbonates are associated with increased all-cause
mortality in patients with moderate and advanced non dialysis dependent
CKD patients [8].

Treating metabolic acidosis with sodium bicarbonate is inexpensive,
Roderick et al. in a meta-analysis of three trials he examine the benefits
and harms of treating metabolic acidosis in patients with CKD, both prior
to and after reaching end-stage renal disease. They reported acidosis
improved in the intervention group in all three trials , no evidence for an
effect on blood pressure or sodium levels. They also reported nutritional
status, and protein metabolism were significantly improved[9].

With ongoing research and contribution on this subject Raphael KL et al,
evaluated the association between baseline ammonium excretion and
clinical outcomes in African American.

Study of Kidney Disease and Hypertension participants, recently
published in the Journal of the American Society of Nephrology, they
concluded that low ammonium excretion is associated with death and renal
failure in hypertensive kidney disease, even among those without acidosis,
low ammonium excretion could identify patients with CKD and normal
bicarbonate levels who might benefit from alkali before acidosis develops
[10].

We as nephrologist may have to pay more attention to metabolic acidosis
in CKD patients, and not to ignore borderline serum bicarbonate levels,
think in depth about its consequences, the associated decline in renal
function, poor outcomes, and the increased mortality.

We may even need to consider monitoring urinary indices for early signs
of decreased ammonia production and start early alkali therapy before
serum bicarbonate drop below 22 mmol/L, in view of the above recently
published study.
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