
During the shock state, understanding the mechanisms 

of acidosis, its hemodynamic and infl ammatory conse-

quences as well as the best therapeutic approach remain 

an ongoing debate. In the previous issue, Schotola and 

colleagues provide, for the fi rst time, new and en-

lightening data on the consequence of acidosis in isolated 

human failing myocardium [1].

Over the past two decades, the mortality rate from a 

shock state has decreased; for instance, in septic shock 

from 30% to around 20% [2,3]. Th is improvement stems 

from many factors, including early management, more 

aggressive resuscitation with specifi c goals (volemic 

expan sion, targeted main arterial pressure, blood trans-

fusion, and so forth) and a better identifi cation of prog-

nostic factors such as acidosis [4]. As a major metabolic 

consequence of shock states, acidosis is also known to be 

a high predictor of in-hospital mortality [5]. Both a cause 

and a consequence, this acidosis impairs cardiac and 

vascular function through various cellular and molecular 

mechanisms. Intracellular acidosis, which reduces 

myofi lament sensitivity to Ca2+, is thus one of the crucial 

factors involved in myocardial dysfunction [6]. A low pH 

value also induces vessel hyporeactivity mediated by a 

number of factors such as nitric oxide, peroxynitrite, 

activa tion of K
ATP

 channels and modifi cation of catechol-

amine signaling [7].

Although it has long been known that cardiovascular 

function is impaired by acidosis, the bulk of the studies 

have been mostly experimental, and only a few human 

studies have been relevant on this subject [8-10]. In the 

present study by Schotola and colleagues, the authors 

obtained ventricular trabeculae from human right ven-

tricles explanted from failing hearts. Th ese trabeculae 

were mounted in a chamber in which the development of 

isometric force was recorded and the tissues superfused 

with a HEPES solution at pH 7.20 and 7.40. Th e response 

to incremental doses of isoproterenol, a B mimetic agent, 

was also recorded. Th eir major fi nding was a reduction in 

cardiac contractility at pH  7.20 and a rightward shift of 

the pH  7.20 curve compared with the 7.40 curve in 

response to increasing doses of isoproterenol. Th erefore, 

without providing actual new pathophysiological infor-

mation regarding cardiac depression in acidotic patients, 

this study defi nitely confi rms the deleterious eff ects of a 

moderate and common acidosis on the failing human 

heart. Obviously, these experimental conditions (that is,

ex vivo fragments of myocardium, artifi cial organic acid-

osis) are far from the clinical situation. However, this 

study confi rms all other previous results. Furthermore, 

given that the hemodynamic consequences of common 

mild acidosis on altered myocardium are important, 

physicians should be alarmed in the presence of severe 

acidosis. In shock patients, hemodynamic treatment in 

order to treat acidosis should be a primary goal for the 

physician. Finally, it would be of interest, albeit ethically 

complex, to determine whether this mild acidosis has the 

same impact not only on preserved human myocardium 

but also on both preserved and altered arterial vessels.

Th e management of acidosis remains a complex challenge. 

Th e main treatment must involve the correc tion of the 
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underlying disease at the origin of acidosis. However, 

buff ering severe acidosis by sodium bicar bo nate is known 

to be associated with severe deleterious eff ects. One such 

eff ect is paradoxical intracellular acidosis. Bollaert and 

colleagues demonstrated that sodium bicarbonate 

infusion in acidotic rats decreases the intracellular pH 

[11]. Moreover, sodium bicarbonate infusion increases 

carbon dioxide, which is highly diff u sible in cells (HCO
3

– 

+ H+ <=> H
2
CO

3
 and H

2
CO

3 
<=> CO

2
 + H

2
O). Carbon 

dioxide increases dramatically and exacerbates 

cardiovascular dysfunction [12]. Another deleterious 

eff ect is that hypocalcemia is worsened by bicarbonate 

infusion, which probably also impairs cardiovascular 

function [9]. A fi nal example is hydric and sodium 

overload, which often occurs during sodium bicarbonate 

infusion.

Two small randomized, controlled clinical studies 

describe the ineffi  ciency of this treatment in restoring the 

hemodynamic balance in critically ill patients [9,10]. 

Other treatments such as Carbicarb, an equimolar 

solution of sodium bi carbonate and sodium carbonate, or 

THAM (trometa mol; tris-hydroxymethyl amino methane), 
a biologically inert amino alcohol of low toxicity that 

buff ers carbon dioxide and acids in vitro and in vivo, have 

also been studied for the treatment of metabolic or 

respiratory acidosis, although not in shock state patients 

[8,13].

For all of these reasons, bicarbonate therapy is not 

recommended even with pH <7.15. In fact, the Surviving 

Sepsis Campaign guidelines only recommend against its 

use for pH ≥7.15 [4]. Currently, there are no relevant 

published studies regarding the eff ect of bicarbonate 

therapy for pH <7.15. Nevertheless, while the underlying 

disease remains the main course of treatment, there is an 

urgent need to research a new symptomatic approach to 

acidosis management.
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