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The Change Rate of Central Venous-arterial Carbon Dioxide Tension
Difference to Arterial-central Venous Oxygen Content Difference Ratio for
Evaluating Progression and Prognosis in Patients with Sepsis

in the Emergency Intensive Care Unit*
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ABSTRACT Objective: To investigate the clinical value of change rate of central venous-arterial carbon dioxide tension difference
to arterial-central venous oxygen content difference ratio (Pcv-aCO,/Ca-cvO,) for evaluating the progression and the prognosis of septic
patients with high level of lactate in the emergency intensive care unit (EICU). Methods: Forty-eight septic patients with high level of
lactate (lactic acid >4 mmol/h) admitted to EICU from January 2017 to September 2018 were enrolled. All the patients were given an
initial resuscitation therapy according to the 2016 sepsis guidelines. The arterial and central venous blood gases and lactate level were

measured simultaneously at baseline (TOh), 6 hours after resuscitation (T6h) and 24 hours after resuscitation (T24h). The lactate level,
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lactate clearance rate (LCR), Pcv-aCO,, Pcv-aCO,/Ca-cvO, and Pcv-aCO,, Pcv-aCO,/Ca-cvO, change rate were calculated. The patients
were classified into two groups according to the improvement of 24-hour sequential organ failure assessment (SOFA) score. The basic
clinical data and laboratory parameters of each group were analyzed and compared, and the relationship among Pcv-aCO,,
Pcv-aCO,/Ca-cvO,, the change rate of Pcv-aCO,/Ca-cvO, and lactate was analyzed. The relationship between the severity and prognosis
of sepsis with hyperlactatemia and the above parameters was also analyzed. Results: Forty-five patients were included in the final
analysis, and three patients were removed due to death or discharge within 24 hours. Twenty patients died and 25 survived eventually;
24-hour SOFA improved in 17 cases, and did not in 28 cases. There were no significant differences in the general clinical data between
the two groups before resuscitation. The difference of Pcv-aCO,/Ca-cvO, at 24 hours after resuscitation and its change rate at 0-24h were
statistically significant between the SOFA improved group and the unimproved group (both P<0.01). There was a good correlation
between the 24-hour LCR and the change rate of Pcv-aCO,/Ca-cvO, in 45 patients (r=0.906, P=0.034). For the prediction of SOFA
improvement, the area under ROC curve (AUC) of the change rate of Pcv-aCO,/Ca-cvO, during the 24 hours after the onset of
resuscitation was 0.851. At the cut-off value of 0.307(30.7%), the change rate of Pcv-aCO,/Ca-cvO, (0-24h) had a sensitivity of 76.5%, a
specificity of 92.9% in the prediction of SOFA improvement. ROC analysis of death prediction showed that the area under the
Pcv-aCO,/Ca-cvO, (0-24h) was 0.696, which had no significant statistical difference with the lactate level at 24h. At the cut-off value of
0.181 (18.1%), the change rate of Pcv-aCO,/Ca-cvO, (0-24h) had a sensitivity of 65%, a specificity of 68% in the prediction of the
in-hospital death in septic patients. Conclusion: The change rate of Pcv-aCO,/Ca-cvO, during the 24 hours after the onset of resuscitation
can well predict the improvement of organ function in septic patients with hyperlactatemia and the death of septic patients with?
hyperlactatemia.
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Table 1 Comparison of the general information between the improved and unimproved SOFA group

Variables Improved group Unimproved group P value
BMI(kg/m?) 20.980+ 3.326 23.647+ 4.386 0.270

Systolic blood pressure(mmHg) 129+ 19.196 114.25% 30.198 0.354
Diastolic blood pressure(mmHg) 64+ 14.866 61.375+ 16.818 0.781
Heart rate(/min) 97.2+ 14.873 97.2+ 14.873 0.658
SPOL(%) 100(96,100) 99(93.25,100) 0.622

Central venous pressure(mmH,0) 8.8+ 6.76 9.25+ 6.756 0.909
Urine volume(mL/h) 42+ 23.875 42.969+ 27.564 0.950
White blood cells(x 10%L) 19.454+ 8.0168 13.136+ 10.698 0.283
Hemoglobin(g/L) 133.8+ 39.859 117+ 22.456 0.347
Platelets(x 10°%L) 265.4+ 95.204 169.5+ 146.671 0.223

Total bilirubin(pwmol/L) 16.36+ 3.299 19.075+ 9.353 0.550
Serum creatinine(pmol/L) 72(61,147) 108.5(64.5,188.5) 0.435
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Table 2 Comparison of the lactate, Pcv-aCO,, Pcv-aCO,/Ca-cvO, values and the change rate of Pcv-aCO,/Ca-cvO, at different times of fluid resuscitation

between improved and unimproved SOFA group

Groups
Variables Time P value
Improvement group (n=17)  Unimproved group (n=28)
Lac TOh 5.7(4.7,6.8) 7.25(4.55,9.825) 0.242
T6h 2.7(1.75,3.15) 2.5(1.7,4.925) 0.879
T24h 1.5(1.4,2.05) 3.35(1.625,4.575) 0.034
Lac 0-6h 0.537(0.399,0.706) 0.616(0.374,0.726) 1.000
6-24h 0.348(0.179,0.519) 0.117(-0.601,0.291) 0.027
0-24h 0.705(0.667,0.761) 0.552(0.452,0.699) 0.006
Pcv-aCo, TOh 7(6,9) 7.5(6,10) 0.671
T6h 7(5,9.5) 7.5(6,9) 0.646
T24h 5.235+ 1.678 6% 2.539 0.277
Pcv-aCO,/Ca-cvO, TOh 0.24(0.175,0.433) 0.246(0.126,0.291) 0.308
T6h 0.169(0.135,0.293) 0.198(0.138,0.435) 0.406
T24h 0.148(0.108,0.172) 0.225(0.187,0.287) 0.001
the change rate of 0-6h 0.35(-0.351,0.551) -0.217(-0.767,0.382) 0.087
Pcv-aCO,/Ca-cvO,
6-24h 0.233(-0.138,0.491) -0.053(-0.264,0.417) 0.215
0-24h 0.455(0.277,0.631) 0.144(-0.317,0.207) 0.000
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Table 3 Comparison of the areas under the ROC curves for predicting the improvement of SOFA score

Variables AUC 95%CI Pvalue*  Cutoffvalue  Sensitivity/%  Specificity/%  Youden'sindex P value **
Pcv-aCO,/Ca-cvO,
0.851 0.715-0.986 0.000 0.307 76.500 92.900 0.693 /
0-24h
Pcv-aCO,/Ca-cvO, 24h 0.811 0.673-0.949 0.001 0.198 94.118 71.429 0.655 0.686
Lac 0-24h 0.748 0.592-0.904 0.006 0.643 94.100 67.900 0.620 0.163
Lac 6-24h 0.699 0.537-0.860 0.027 0.327 58.800 82.100 0.410 0.078
Lac 24h 0.690 0.673-0.949 0.034 2.950 88.235 53.571 0418 0.135

Note: *P value of ROC curve analysis; **Comparison with the area under the ROC curve of Pcv-aCO,/Ca-cvO, 0-24h.
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Table 4 Comparison of the areas under the ROC curves for predicting mortality in the septic patients

Variables AUC 95%ClI P value* Cutoff value Sensitivity/%  Specificity/% Youden'sindex P value**
Lac T24h 0.897 0.786-1.000 0.000 2.550 85.000 96.000 0.810 /
Lac TOh 0.815 0.675-0.955 0.000 7.000 75.000 88.000 0.630 0.180
Pcv-aCO, T24h 0.795 0.668-0.922 0.001 5.500 75.000 68.000 0.430 0.120
Lac 0-24h 0.794 0.639-0.949 0.001 0.656 85.000 80.000 0.650 0.843
Pcv-aCO,/Ca-cvO,
0.754 0.607-0.901 0.004 0.217 65.000 80.000 0.450 0.835
T24h
Lac T6h 0.741 0.588-0.894 0.006 3.250 60.000 92.000 0.520 0.482
Pcv-aCO,/Ca-cvO,
0.696 0.540-0.852 0.025 0.181 65.000 68.000 0.330 0.266
0-24h
Lac 6-24h 0.692 0.531-0.853 0.028 0.166 75.000 68.000 0.430 0.257

*P value of ROC curve analysis; **Comparison with the area under the ROC curve of Lac24h.
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