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Abstract
Purpose: The veno-arterial CO2 difference (Pv-aCO2) is a useful marker capable of identifying a
subpopulation of shocked patients who present a cardiac output insu�cient for the tissue metabolic
demands. Some Authors have highlighted a linear relationship between Pv-aCO2 determined by mixed or
central venous blood. This research aims to establish whether there is a linear relationship between Pv-
aCO2 determined by peripheral venous blood (Pv-aCO2p) and mixed venous blood and the agreement
between the two measures.

Methods: Prospective, single-centre, observational clinical study on septic shocked and invasively
ventilated patients during the �rst 24 hours from admission in ICU.

Results: On 38 determinations, the Bravais-Pearson r between Pv-aCO2 and Pv-aCO2p was 0.70 (95%CI
0.48 – 0.83; p-value = 1.25 x 10^-6). The Bland-Altman test's mean bias was 4.11 mmHg (95%CI 2.82 –
5.39); the repeatability coe�cient was 11.05. The differential and proportional bias were 2.81 (95%CI 0.52
– 5.11) and 1.29 (95%CI 0.86 – 1.72), respectively, through the Taffé method.

Conclusion: Pv-aCO2p could be used in clinical settings wider than the ICU alone, where central venous
access is not routine, to establish early the adequacy of the circulation and, more speci�cally, of cardiac
output versus tissue metabolic demands in septic patients.

Introduction
The clinical role of the veno-arterial CO2 difference (Pv-aCO2) lies in its ability to discriminate between a
condition of low or maintained/high cardiac output [1–3]. Bakker et al. found that in a population of
patients in septic shock, a Pv-aCO2 less/equal to or greater than 6 mmHg discriminated between two
subpopulations of high cardiac output and low cardiac output [4]. Notably, the arterial lactate
concentration was not signi�cantly different between the two groups. Some Authors have therefore
identi�ed in Pv-aCO2 a useful marker capable of identifying a subpopulation of patients (mainly septic, in
the clinical studies conducted up to now) who present a cardiac output insu�cient for the tissue
metabolic demands [5–7]. This data has direct clinical implications as it can modify the therapeutic
approach at the patient's bedside. Some Authors have highlighted a linear relationship between Pv-aCO2
determined by mixed or central venous blood [8–10]. However, the studies conducted up to now have
been developed in an intensive care environment, where the availability of at least one central venous
access is routine. This research aims to establish whether there is a linear relationship between Pv-aCO2
determined by peripheral venous blood (Pv-aCO2p) and mixed venous blood. Furthermore, the correlation
between Pv-aCO2p and a standard reference such as the cardiac index (as a measure of the cardiac
output) determined through a pulmonary artery catheter was investigated. Finally, we established the
measurement bias and the repeatability of the Pv-aCO2 from peripheral blood compared to classic Pv-
aCO2 from mixed venous blood.
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Methods
Study design: Prospective, single-centre, observational clinical study. 

Inclusion criteria: clinical condition of septic shock according to literature de�nitions (sepsis +
hypotension unresponsive to a �uid load and requiring the administration of vasopressor drugs) need for
invasive monitoring via pulmonary artery catheter (PAC) and invasively measured blood pressure; the
presence of at least one peripheral venous access. 

Exclusion criteria: oxygenation via extracorporeal membrane system (ECMO), underage patients. 

Setting: Clinical Intensive Care Unit, ASUFC University Hospital of Udine. 

Primary aim: Evaluation of the linear correlation and agreement between the Pv-aCO2 measured on the
peripheral and the mixed venous blood samples. 

Secondary aims: Evaluation of the correlation between the Pv-aCO2 value measured on the peripheral
blood sample and the cardiac index using PAC. Evaluation of the repeatability of the measurement. 

Time intervals for evaluating the sampling: the measurement occured within the �rst 24 hours of
admission of the eligible patients in the intensive care unit (ICU). For each patient, at least two separate
measurements was performed for each type of venous blood sample (peripheral and mixed). As per
internal protocol, the cardiac index was routinely established on the average of at least three
measurements. 

Sample size estimation: In calculating the required sample size, we considered a target power of 90%, an
alpha error of 0.05, and a two-tailed distribution. Considering a linear regression coe�cient of 0.51
(pessimistic estimate), we have estimated a required sample size of 36 measurements.

Data management and respect for privacy: the data were collected anonymously in protected databases
which can only be accessed by the investigators described in the protocol. The CEUR of Friuli Venezia
Giulia approved the study protocol on agenda 5.7 of 08/11/2022. The study followed the international
and national regulations following the Declaration of Helsinki. 

Statistical analysis: We applied regression analysis to verify the correlation between the variables under
study, i.e. the Pv-aCO2 from peripheral venous blood and mixed venous blood (reference standard). We
estimated the Bravais-Pearson r index to establish the degree of correlation. We used the Bland-Altman
test to analyze the agreement between the two measures. We also applied the Taffé method, which
consists in estimating the regression model through the marginal maximum likelihood (regardless of the
variance), and estimating the posterior distribution through the Bayesian approach, to calculate the c.d.
BLUP (best linear unbiased prediction) for the variables under study [11]. The second step of the Taffé
method consists in estimating the bias value employing a regression equation using the OLS (ordinary
least squares) method and Wald's test to estimate the con�dence interval (similarly to the Bland-Altman
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test but without assuming homoskedasticity of variance). Finally, the error measure's variance is
recalibrated by removing the estimated differential and proportional biases. 

Ancillary analyses were the correlation between Cardiac Index and variables under study and between
these and oxygen-derived parameters (SvO2). 

An alpha error of no more than 5% was adopted in the statistical analysis. 

Statistical analysis was performed using the R-Cran open-source platform, implementing the following
libraries: readODS; MethodCompare; car; ggplot2; tidyverse; SimplyAgree; mcr.

Results
We enrolled 18 patients for 38 blood gas determinations during the study period. Four patients were
female; 7 cases were respiratory, 5 abdominal, and 2 neurological infections. In 4 cases, the source was
not determined. Three patients underwent some CRRT (predominantly CVVHDF). The vital parameters,
blood gas values and cardiac index are shown in Table 1.

Table 1. Median values and interquartile range for vital signs, blood gas values, vasopressors and
inotropes used and cardiac index. 
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  Median value  25% percentile 75% percentile

       

MAP (mmHg) 78.5 65.0 91.5

HR (bpm) 102.5 85.0 111.5

Noradrenaline (mcg/Kg/min) 0.15 0.11 0.24

Adrenaline (mcg/kg/min) 0.11 0.10 0.22

Dobutamine (mcg/kg/min) 4.00 2.00 6.00

Vasopressine (mcg/kg/min) 0.035 0.020 0.035

PaO2 (mmHg) 105.0 91.5 119.0

PaCO2 (mmHg) 36.5 35.3 42.8

Lactate (mmol/L) 3.0 1.6 6.4

SvO2 (%) 76.0 67.9 78.0

PvCO2 (mmHg) 40.5 37.3 46.0

PvCO2p (mmHg) 46.0 40.0 50.8

Pv-aCO2 (mmHg) 4.0 2.0 6.0

Pv-aCO2p (mmHg) 7.5 4.0 13.0

CI (L/min/m^2) 2.7 2.0 3.2

MAP: mean arterial pressure; HR: heart rate; PaO2: arterial partial pressure of O2; PaCO2: arterial partial
pressure of CO2; SvO2: oxygen saturation in mixed venous blood; PvCO2: partial pressure of CO2 in
mixed venous blood; PvCO2p: partial pressure of CO2 in peripheral venous blood; Pv-aCO2: veno-arterial
CO2 difference; Pv-aCO2p: veno-arterial difference of CO2 from peripheral venous blood; CI: cardiac
index.

The linear correlation between Pv-aCO2p and Pv-aCO2 was statistically signi�cant: β = 0.42; p-value =
1.25 x 10^-6; R^2= 0.48 and adjusted R^2= 0.47 (Breusch-Pagan test = 4.78, p-value = 0.029). The
Bravais-Pearson r was 0.70 (95%CI 0.48 – 0.83; p-value = 1.25 x 10^-6)(Figure 1).

For the Bland-Altman test, the mean bias was 4.11 mmHg (95%CI 2.82 – 5.39; Giavarina test = +54.86%;
LoA +212.41% – -102.70%) with a lower LoA of -3.47 (95%CI -5.80 – -1.34) and higher LoA of 11.69
(95%CI 9.55-14.01); repeatability coe�cient was 11.05 (Figure 2). Note that for the Breusch-Pagan test,
the distribution of the residuals is not homoskedastic, so the Bland-Altman test does not apply correctly.

Using the Taffé method, we estimated the differential and proportional bias: 2.81 (95%CI 0.52 - 5.11) and
1.29 (95%CI 0.86 -1.72), respectively (Figure 3).
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Regarding the correlation between CI and Pv-aCO2: Pearson index was -0.52 (95%CI -0.72 – -0.24; p-value
0.0009; BP test= 0.45; p-value = 0.500); while for the correlation between CI and PvaCO2p: Pearson's r
was -0.49 (95%CI -0.70 – -0.21; p-value = 0.002; BP = 0.90; p-value= 0.344) (Figure 4 as Supplementary
Material). For the correlation between CI and SvO2: Pearson's r was 0.37 (95%CI: 0.06 – 0.62; p-value =
0.021; BP test = 0.49, p-value = 0.482) (Figure 4 as Supplementary Material). We found no statistically
signi�cant correlation between Pv-aCO2 and SvO2, lactatemia, or between Pv-aCO2p, SvO2 and
lactatemia.

Discussion
Our analysis shows that Pv-aCO2 from peripheral venous blood correlates with Pv-aCO2 from mixed
venous blood, showing a bias of about 55%. In particular, although the bias shows a linear increase, this
increase in the bias between the two measures is theoretically not relevant from the clinical point of view,
provided that the agreement on the cut-off value is maintained. For the clinical use of the Pv-aCO2 value
adopted so far, this bias would not seem to affect the applicability of the Pv-aCO2p index. Bakker et al.
have shown that 6 mmHg is the value above, and a net reduction in cardiac output compared to tissue
metabolic needs occurs [4]. Ospina-Tascón et al. showed that beyond that cut-off value, the mortality of
patients in septic shock increases exponentially [12]. Guo et al. found that this cut-off value has a
sensitivity of 86% and a speci�city of 67% for a Cardiac Index value lower than 2.2 L/(min x m^2) [13].
Given these premises, the cut-off of Pv-aCO2 from peripheral venous blood, identi�ed as corresponding to
Pv-aCO2, does not lose clinical signi�cance.

Pv-aCO2 is determined by cardiac output and metabolic status, and in the literature, it has been taken as
an indicator of the adequacy of venous blood �ow in removing CO2 produced by peripheral tissues. The
meta-analysis of Al Duhailib et al., summarizing the results of 21 studies (2,155 patients), �nds that a Pv-
aCO2 generically "high" (> 6 mmHg in most included studies) is a predictive factor of mortality in ICU (OR
2.22; 95%CI 1.30–3.82) [14].

While the predictive role of poor outcomes seems relatively established (at least in certain populations of
patients hospitalized in intensive care, such as, for example, patients in the condition of septic shock)
and despite the sum of the studies agree on the subsistence of the correlation of Pv-aCO2 with the
cardiac output, several studies have shown the inconsistency of the Pv-aCO2/Ca-vO2 ratio in evidencing
a condition of anaerobiosis [15]. Dubin et al. (on an animal model in which a hemodilution condition was
experimentally induced compared to hemorrhagic loss) found that this ratio increases considerably in the
�rst condition, regardless of oxygen consumption [16]. Similar results, through an experimental study on
an animal model, comparing two conditions of arti�cially induced ischemic and hypoxic hypoxia (by
arterial ligation and by reduction of the inspiratory fraction of oxygen), have shown that, in the �rst
situation, the Pv-aCO2 shows an incremental trend. In contrast, in the second condition, it remains stable
[17]. The Authors concluded that Pv-aCO2 is not a good marker for anaerobiosis. Due to the Haldane
effect, the reduction in oxygen delivery is not followed proportionally by a similar increase in Pv-aCO2.
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As for the concordance between Pv-aCO2 from mixed venous and central venous blood (from the
superior vena cava), studies conducted so far have shown an excellent agreement: the bias is between a
minimum of 3.0 mmHg and a maximum of 9.0 mmHg with a correlation value above 90% [8–10]. Some
studies have been conducted to verify the agreement between PvCO2 values from arterial and peripheral
venous blood [18]. Not unexpectedly, these studies showed poor agreement. The discrepancy found in
these studies supports the role of Pv-aCO2 in discriminating between patients with adequate and
inadequate cardiac output. The PCO2 along the venous sector strongly undergo the effect of "washing" of
the blood �ow brought by the cardiac output when the latter is inadequate; PCO2 increases
disproportionately, especially in the venous sector, rather than in the arterial one.

A study conducted by Shastri et al. on an animal model in which hyper- and hypoventilation conditions
were produced (Pv-aCO2 data compared on blood samples collected within the �rst 60 seconds after the
introduction of the ventilator modi�cation) found that, during hyperventilation, Pv-aCO2 increased rapidly
while, conversely, during hypoventilation, Pv-aCO2 decreased [19]. These variations were due to a rapid
reduction of PaCO2 (therefore in the arterial sector) during the increase in respiratory rate and, similarly
but in the opposite direction, to a rapid increase of PaCO2 during hypoventilation. The Authors conclude
that changes in the ventilator arrangement could change the Pv-aCO2 values and, therefore, the
prognostic signi�cance of this variable, at least within a certain time of blood sampling.

In the literature, to our knowledge, only one other study has evaluated the correlation between Pv-aCO2
and Pv-aCO2p. Gao et al. found a signi�cantly higher correlation than our value (r-value 0.90 vs 0.69)
over a larger population than ours [20]. However, beyond the methodological differences between the two
studies, the correlation we found undergoes a great divergence, especially for values above the equivalent
cut-off (about 10 mmHg according to the bias we found), beyond which the Pv-aCO2p values show a
divergent trend for Pv-aCO2, probably linked to factors depending on the local blood circulation [21, 22].
In addition to the degree of correlation, evaluating the agreement between the two measures is crucial to
apply this measure to clinical practice.

Several clinical settings deal with the management of the septic patient, at least in the early stages of the
syndrome, such as pre-hospital medicine, emergency medicine, and hospital medicine. Our study
indicates a good correlation between Pv-aCO2 and Pv-aCO2p. The correlation, however, is limited to
patients in septic shock, subjected to an invasive mechanical ventilation regime, and within the �rst 24
hours of admission to the ICU (and therefore from the establishment of a condition of frank
hemodynamic shock). The implications of this result, if con�rmed on larger populations and externally
validated, could develop in the direction of a less invasive and yet more accurate approach than current
septic patient standards. Potentially, such results could lead to early and "tailored" management of the
septic patient.

Limitations
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Our study aimed to identify a clinically tolerable agreement between Pv-aCO2 and Pv-aCO2p. Before
applying the Pv-aCO2p in clinical practice, our results should be validated by an RCT (i.e., ventilatory
settings, administration of vasopressor or inotropic drugs, etc., have to be established within pre-de�ned
margins by a research protocol). In addition, the correlation between Pv-aCO2/Pv-aCO2p and the cardiac
index we found may not be clinically con�rmed where the above experimental conditions (ventilation
settings, hemodynamic management, etc.) are not controlled. Ospina-Tascòn et al., in a clinical study of
60 patients admitted to the Intensive Care, found a poor correlation (in the order of r^2 = 0.08–0.22)
between Pv-aCO2 and cardiac index [23]. The concordance between low cardiac output values and Pv-
aCO2 is greater for low �ow values and, therefore, for the increased venous-arterial difference. However,
as cardiac output increases, other factors may come into play, such as increased tissue metabolism
induced by a condition of systemic in�ammation response syndrome (e.g. SIRS), which could in�uence
the microcirculation conditions and tissue oxygen extraction capability [21, 22]. Moreover, there is no
reference standard for determining the adequacy of cardiac output. The cardiac index is insu�cient to
determine the adequacy of cardiac output concerning the metabolic needs of the body's tissues.

Conclusion
Pv-aCO2p could be used in clinical settings wider than the ICU alone, where central venous access is not
routine, to establish early the adequacy of the circulation and, more speci�cally, of cardiac output versus
tissue metabolic demands in septic patients. Pv-aCO2p shows a correlation with Pv-aCO2 of about 70%.
The mean bias is approximately + 4.11 mmHg.

Declarations
Competing interests: The authors have declared that no competing interests exist.

Funding: The authors received no speci�c funding for this work.

Authors' contributions: DO designed the study, performed the statistical analysis, wrote the �rst draft, and
supervised the �nal draft; CM, GB, VZ and VM collected the data; RC, NG, and TB supervised the �nal
draft. All authors revised and approved the �nal draft.

Acknowledgments

The authors would like to thank all residents who have contributed to the realization of this study. They
also thank all the nursing staff, without whom this study would hardly have been completed.

References
1. Ron�é R, Lefebvre L, Duclos G, Rambaud R, Baumstarck K, Boucekine M, Daviet F, Baldesi O,

Papazian L, Leone M. Venous-to-arterial carbon dioxide partial pressure difference: predictor of
septic patient prognosis depending on central venous oxygen saturation. Shock 2020; 53:710-716



Page 9/14

2. Yuan S, He H, Long Y. Interpretation of venous-to-arterial carbon dioxide difference in the
resuscitation of septic shock patients. J Thorac Dis 2019; 11(S11):S1538-1543

3. Muller G, Mercier E, Vignon P, Henry-Lagarrigue M, Kamel T, Desachy A, Botoc V, Plantefève G, Frat JP,
Bellec F, Quenot JP, Dequin PF, Boulain T, for the Clinical Research in Intensive Care and Sepsis
(CRICS) Group. Prognostic signi�cance of central venous-to-arterial carbon dioxide difference during
the �rst 24 hours of septic shock in patients with and without impaired cardiac function. BJA 2017;
119:239-248

4. Bakker J, Vincent JL, Gris P, Leon M, Coffernils M, Kahn RJ. Veno-arterial carbon dioxide gradient in
human septic shock. Chest 1992; 101:509-515

5. Dres M, Monnet X, Teboul JL. Hemodynamic management of cardiovascular failure by using PCO(2)
venous-arterial difference. J Clin Monit Comput. 2012 Oct;26(5):367-74. doi: 10.1007/s10877-012-
9381-x. Epub 2012 Jul 25. PMID: 22828858.

�. Gavelli F, Teboul JL, Monnet X. How can CO2-derived indices guide resuscitation in critically ill
patients? J Thorac Dis 2019; 11(S11):S1528-1537

7. Mallat J, Pepy F, Lemyze M, Gasan G, Vangrunderbeeck N, Tronchon L, Vallet B, Thevenin. Central
venous-to-arterial carbon dioxide partial pressure difference in early resuscitation form septic shock.
Eur J Anaesthesiol 2014; 31: 371-380

�. Toftegaard M, Rees SE, Andreassen S. Correlation between acid-base parameters measured in
arterial blood and venous blood sampled peripherally, from vena cavae superior, and from the
pulmonary artery. Eur J Emerg Med 2008; 15:86-91.

9. Ho KM, Harding R, Chamberlain J. A comparison of central venous-arterial and mixed venous-arterial
carbon dioxide tension gradient in circulatory failure. Anaesth Intensive Care 2007; 35:695-701.

10. Mallat J, Lazkani A, Lemyze M, Pepy F, Meddour M, Gasan G, Temime J, Vangrunderbeeck N,
Tronchon L, Thevenin D. Repeatability of blood gas parameters, PCO2 gap, and PCO2 gap to arterial-
to-venous oxygen content difference in critically ill adult patients. Medicine (Baltimore) 2015;
94(3):e415. 

11. Taffé P. Effective plots to assess bias and precision in method comparison studies. Stat Methods
Med Res. 2018 Jun;27(6):1650-1660. doi: 10.1177/0962280216666667. Epub 2016 Oct 4. PMID:
27705883.

12. Ospina-Tascón GA, Umaña M, Bermúdez W, Bautista-Rincón DF, Hernandez G, Bruhn A, Granados M,
Salazar B, Arango-Dávila C, De Backer D. Combination of arterial lactate levels and venous-arterial
CO2 to arterial-venous O2 content difference ratio as markers of resuscitation in patients with septic
shock. Intensive Care Med 2015; 41:796-805.

13. Guo Z, Yin M, Kong J, Wang B, Dai K, Zuo T, Yu G, Bao Y. Relationship analysis of central venous-to-
arterial carbon dioxide difference and cardiac index for septic shock. Sci Rep 2012; 9:8822

14. Al Duhailib Z, Hegazy AF, Lalli R, Fiorini K, Priestap F, Iansavichene A, Slessarev M. The use of central
venous to arterial carbon dioxide tension gap for outcome prediction in critically ill patients: a
systematic review and meta-analysis. Critical Care Med 2020; 48:1855-1861



Page 10/14

15. Mallat J, Lemyze M, Meddour M, Pepy F, Gasan G, Barrailler S, Durville E, Temime J,
Vangrunderbeeck N, Tronchon L, Vallet B, Thevenin D. Ratios of central venous-to-arterial carbon
dioxide content or tension to arteriovenous oxygen content are better markers of global anaerobic
metabolism than lactate in septic shock patients. Ann Intensive Care 2016; 6:10

1�. Dubin A, Ferrara G, Kanoore Edul VS, Martins E, Canales HS, Canullán C, Murias G, Pozo MO,
Estenssoro E. Venoarterial PCO2-to-arteriovenous oxygen content difference ratio is a poor surrogate
for anaerobic metabolism in hemodilution: an experimental study. Ann Intensive Care. 2017
Dec;7(1):65. doi: 10.1186/s13613-017-0288-z. Epub 2017 Jun 12. PMID: 28608134; PMCID:
PMC5468362.

17. Vallet B, Teboul JL, Cain S, Curtis S. Venoarterial CO(2) difference during regional ischemic or
hypoxic hypoxia. J Appl Physiol (1985). 2000; 89:1317-21.

1�. Nassar BS, Schmidt GA. Estimating Arterial Partial Pressure of Carbon Dioxide in Ventilated Patients:
How Valid Are Surrogate Measures? Ann Am Thorac Soc 2017; 14:1005-1014.

19. Shastri L, Kjærgaard B, Rees SE, Thomsen LP. Changes in central venous to arterial carbon dioxide
gap (PCO2 gap) in response to acute changes in ventilation. BMJ Open Resp Res 2021; 8:e000886

20. Gao W, Zhang Y, Ni H, Zhang J, Zhou D, Yin L, Zhang F, Chen H, Zhang B, Li W. Prognostic value of
difference between peripheral venous and arterial partial pressure of carbon dioxide in patients with
septic shock: a pilot study. Nan Fang Yi Ke Da Xue Xue Bao 2018; 38:1312-1317

21. Wittayachamnankul B, Apaijai N, Sutham K, Chenthanakij B, Liwsrisakun C, Jaiwongkam T,
Chattipakorn SC, Chattipakorn N. High central venous oxygen saturation is associated with
mitochondrial dysfunction in septic shock: a prospective observational study. J Cell Mol Med 2020;
24:6485-6494

22. He H, Liu D. The pseudo-normalization of the ratio index of the venous-to-arterial CO2 tension
difference to the arterial-central venous Oz difference in hypoxiemia combined with a high oxygen
consumption condition. J Critical Care 2017; 40:305-306

23. Ospina-Tascón GA, Umaña M, Bermúdez WF, Bautista-Rincón DF, Valencia JD, Madriñán HJ,
Hernandez G, Bruhn A, Arango-Dávila C, De Backer D. Can venous-to-arterial carbon dioxide
differences re�ect microcirculatory alterations in patients with septic shock? Intensive Care Med.
2016 Feb;42(2):211-21. doi: 10.1007/s00134-015-4133-2. Epub 2015 Nov 17. PMID: 26578172;
PMCID: PMC4726723.

Figures



Page 11/14

Figure 1

Linear correlation plot (via equivariant Passing-Bablok regression) between Pv-aCO2p and Pv-aCO2: β =
0.42; p-value = 1.25 x 10^-6; R^2= 0.48 and adjusted R^2= 0.47 (Breusch-Pagan test = 4.78, p-value =
0.029). The Bravais-Pearson r = 0.70 (95%CI 0.48 – 0.83; p-value = 1.25 x 10^-6). Note that for the
Breusch-Pagan test, the distribution of the residuals is not homoskedastic, so the Bland-Altman test does
not apply correctly.
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Figure 2

A) Bland-Altman plot. The mean bias is 4.11 mmHg (95%CI 2.82 – 5.39) with a lower LoA of -3.47 (95%CI
-5.80 – -1.34) and higher LoA of 11.69 (95%CI 9.55-14.01); repeatability coe�cient was 11.05. B)
Giavarina plot. The mean bias is +54.86%; LoA +212.41% – -102.70%).
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Figure 3

Estimation of the differential bias and the proportional bias (2.81; 95%CI 0.52-5.11 and 1.29; 95%CI 0.86
-1.72, respectively) using the Taffé method.Figure 8A represents the Bland-Altman graph according to
Taffé's method and, Figure 8B shows the bias with respect to the BLUP (best linear unbiased prediction).
Figure 8C illustrates the precision of the new method compared to the reference standard. Finally, �gure
8D shows the recalibration of the new method once the bias has been removed.
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