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Editorial

Venous-arterial CO, to arterial-venous O, differences: A physiological

meaning debate

L))

Check for
updates

Current techniques for monitoring tissue perfusion have largely fo-
cused on systemic blood flow and the balance between oxygen demand
and supply to the tissues [1]. Nevertheless, the relative value of resusci-
tation EagELS SUCH a8 OXYEeN=deriVed paTamerers has been widely
questioned [2] and Feceit Studies failec to demonstrate any benefiton
[clinical'outcomes with'its use'[ 3]. In this context, variables such ascar=
[ben'dioxide-derived parameters might provide additional and very im-
portant information about macro and'micro blood flow alterations [4,5]
or even about the présence of[anaerobic metabolism) [6,7]. Particularly,

the venous-arterial carbon dioxide to arterial-venous oxygen contents

difference ratio could some prognostic ifi-
formation to levels in septic

shock[7]. However, the physiological meaning and mechanisms leading
to increase Cv-aC0,/Ca-vO, ratio might be widely [débated [8,9].

According to the consumption (VO5) and-
production (VCO,) are to the and
their respective
Under @efobig steady-state conditions, VCO, should not ex-

ceed O, availability and, therefore, the (i.e., the
respiratory quotient - RQ/-) shouldml. if consid-
erin as a Stirrogate of the VCOZ/VO3Fatio, the
mﬂeﬂa)z content difference (Cv-aCO,) should ap-

proximate to and do con-
tent difference (Ca-vO,) of’ variations, since
according to the [Fiek's equation, is in [both the
[numerator and [dénominator components of such ratio. Importantly,

(PCOy),
i.e., along the steep portion of the CO, dissociation curve, PCO, main-
tains a with blood CO, (CCOy),

the could be theoretically used as an of the -
However, the between PCO, and , becomes
in conditions of and BH, which could-

its
In this issue, DUbBif et al. [9] retrospectively €Valtated the equiva-
lence of the venous-arterial CO, to arterial-venous O, differences calcu-

lated in [€éntral Venous (Pcv-aCO,/Ca-cv0,) and (Pmv-
aC0,/Ca-mv0,) blood samples from with con-
cluding that such variables ar Although

[matical differences between these two variables are Evident and,

consequently, between Pcv-aCO,/Ca-vO, and Pmv-

aC0,/Ca-v0, ratios might be dlinical information provided

by calculation of venous-arterial CO, to arterial-venous O differences
ratio (by using both PCO, and CCO, values) might be RighlyValtiable

https://doi.org/10.1016/j.jcrc.2018.09.030
0883-9441/© 2018 Elsevier Inc. All rights reserved.

in the clinical setting [6,7,10-12]. Previous studies suggested some
agreement or interchangeability between Pcv-aCO, and Pmv-aCO,,
i.e., the numerator components of its respective ratios [11,13-16], al-
though certainly, small disparities between them could induce wide dif-
ferences in their respective venous-arterial CO, to arterial-venous O,
differences, such as proposed by Dubin et al. [9]. Nevertheless, this

could be an insufficient argument to deny the clinical relevance of

reviously
suggested in including patients in shock

[6,7,10-12,17].
Pcv-aC0O,/Ca-vO,, ratio was initially proposed as a

anaerobic metabolism because its elationship with increased

levels in critically ill patients [6,11]. Subsequently, venous-arterial CO,
to arterial-venous O, contents difference ratio (i.e., the Cv-aCO,/Ca-
vO, ratio) showed to be able to give

[7,17]. Interestingly, ratios were also associated
with amntial resuscitation of septic

shock [17], but most importantly,

[10,11]. However,

this manuscript.

et al. also propose that high Pcv-aC0,/Ca-vO, ratio [obeys
Furthermore, according to

their previous experimental observations €stimating respiratory quo-

tient (RQ) by using analysis of expired gases, they Suggest  weakicorre-

[tioR between and [18]
attributing this to the of the
levels and [persistent Nevertheless, they did Aot pros

about the venous-to-arterial CO,
(Cv-aC0,), which precisely fificliide pH, and

levels [fof its €alctlation! Indeed, to the extend that Pv-aCO, is greater
>6.0, differences between Pv-aCO-, and its respective contents (Cv-
aC0,) are deeper [5], and such as it has been showed in previous obser-
vations,

Pcv-aCO,/Ca-vO, ratios could
[complex discussion beyond the scope of

values in the numerator [7]. Furthermore, under non-steady-state
conditions, RQ is easily influenced by a wide array of physiologic and
pathophysiologic events that can alter the relationship between the
true metabolic activity and measurements of RQ by indirect calorimetry
(RQic) [19]. Thus, changes in ventilation (V), perfusion (Q) and pulmo-
nary V/Q relationships might lead to temporary differences between
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RQ;c and the
Additionally, because the
VCO, obtained by indirect calorimetry will rise slowly and conse-
quently, RQ;. will momentarily differ from the true RQ. Consequently,
between

is attained [20].

d new

based on measure-
or attributing high Pv-aCO,/Ca-vO, ratios
just to variations in hemoglobin levels could be/physiologicallymisleads
[ing Indeed, at very low hemoglobin values, small errors in hemoglobin
measurements will amplify the error of calculation of Pv-aC0O,/Ca-vO,
or Cv-aC0,/Ca-vO, values.
Thus,
[réction of

imply the
factors involved in the effect, of Ssys-
temlc [bl6ad flow: variations, pulmonary ventilation or blood flow
distributions, whereby estimation of venous-arterial CO, to arterial-
venous O, differences should approximate the RQ and it could be used
asa

In conclusion, the proposal by Dubin et al. about the inaccuracies in
the calculation of venous-arterial CO, to arterial-venous O, differences
by using central instead of mixed-venous blood samples is fairly logic.
However,

and the discussion about
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