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Editorial

Time to treat metabolic acidosis in ICU with sodium bicarbonate?

Maybe
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Many physicians have ambivalence regarding the use of
intravenous sodium bicarbonate administration as adjuvant
“symptomatic” treatment in severe metabolic acidaemia in critical
illness [1,2].In a survey carried out in North America, two-thirds of
the programme directors in nephrology or intensive care units
(ICUs) declared that they used sodium bicarbonate for the
treatment of acidaemia with hyperlactatemia [3]. We reported
in a multicentre observational study [2] that sodium bicarbonate
prescription was performed in 37% of patients with pH < 7.20, and
it was very heterogeneous between ICUs and also between
physicians working in a same ICU. Considering the nature of
injury, the safety use of sodium bicarbonate with caution and the
high mortality associated with severe metabolic acidaemia up to
60-70%, this is somewhat surprising. Severe acidaemia can be
critical, especially when an extremely low pH develops quickly. As
emphasised in Joannes-Boyau and Forni’s editorial [4], acidaemia is
a syndrome, a consequence of an underlying pathology and
therefore its correction can only be considered by treating the
etiological cause. Thus, the causes of metabolic acidaemia in ICU
patients are diverse, sometimes intertwined, and therefore cannot
be all treated the same way.

Before, the publication of the BICAR-ICU trial [1] and the Zhang
et al. trial [5], there was an absence of high-level evidence, leaving
ICU clinicians uncertain whether sodium bicarbonate infusion is
beneficial, ineffective, or indeed harmful to patients with severe
acidaemia. It is claimed that sodium bicarbonate infusion may
exacerbate intracellular acidosis because the CO, produced in the
extracellular milieu diffuses across the cell membrane more easily
than ions, which might decrease myocardial contractility. Cooper
et al. [6] administered sodium bicarbonate over 15 minutes and
compared the effect on cardiac output over 30 minutes in lactic
acidosis patients. They found no significant difference. Acidaemia
also decreases the binding of norepinephrine to its receptors. It
also shifts the oxyhaemoglobin curve to the right, allowing more
02 to be released-the Bohr effect. Few clinical studies reported in
fact side clinical relevant effects.

Among the 389 patients with severe acidaemia (pH < 7.20)
included in the BICAR-ICU trial, no significant difference in the
primary outcome was observed between groups (a composite of
death by day 28 and the presence of at least one organ failure at day
7). However, several positive signals were reported in the BICAR-
ICU trial [1]. First, there were fewer deaths in the bicarbonate
group than in the control group at day 28 with a p value equal to
0.07. To reach the significance, an additional 50 patients would be
necessary. Second, after multivariate analysis, sodium bicarbonate
treatment was significantly associated with fewer deaths than no
sodium bicarbonate treatment at day 28 (crude HR 0.783, 95% CI
0.0589-1.040; P=0.091; and adjusted HR 0.727, 95% CI 0.540-
0.979; P=0.0356). Third, sodium bicarbonate infusion decreased
the need for renal-replacement therapy during the ICU stay.
Fourth, in a predefined group of patients with concomitant acute
kidney injury (AKI) (stage 2 or 3 of RIFLE or KDIGO) the use of
sodium bicarbonate was associated with better survival and less
renal replacement requirement. However, sodium bicarbonate
infusion was associated with metabolic side effects such as
hypernatremia, hypocalcaemia, and metabolic alkalosis, but none
of these episodes were clinically relevant or reported as life-
threatening in the BICAR-ICU trial.

Zhang et al. [5] confirmed the results of the BICAR-ICU trial
using a large US-based critical care database. In this retrospective
observational study [5], sodium bicarbonate infusion was not
associated with improved outcome in overall septic patients with
metabolic acidosis, but it was associated with improved survival in
septic patients with AKI stage 2 or 3 and severe acidaemia with a
pH < 7.20.

The risk of not administering sodium bicarbonate to patients
whose treatment is sodium bicarbonate administration is more
important than administering sodium bicarbonate in patients
whose indication is controversial. Indeed, sodium bicarbonate
administration is recommended in case of loss of bicarbonate
mainly due to two reasons, massive digestive fluid loss
during diarrhea and kidney loss related to tubular acidosis or
equivalent.

Although the BICAR-ICU trial is considered as a “negative” trial
regarding the primary end point and the tested hypothesis (1); we
believe, that BICAR-ICU trial [1] and the Zhang et al. study [5] give
positive signals to consider sodium bicarbonate infusion in case of
severe metabolic acidosis especially when it is associated with AKI.
When sodium bicarbonate is infused, careful monitoring of
kaliemia, sodium load and ionized calcemia must be done.



However, further large randomised controlled trials are needed to
confirm these positive results.
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