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Abstract: Objective To analyze the correlation between the ratio of ventricular end-systolic pressure to
stroke volume (Pes/SV) and end-tidal carbon dioxide partial pressure (Py:CO,) with the rate of change in

cardiac output (CO) and mean arterial pressure (MAP) in the patients with septic shock as well as the appli-
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cation value in judging the responsiveness of volume load test in the patients with septic shock. Methods A
total of 128 patients with septic shock admitted and treated in this hospital from September 2021 to June 2023
were selected as the study subjects and underwent the volume load tests. According to the results of the vol-
ume load test,the patients were divided into the volume non-responsive group and volume responsive group.
The baseline data, Pes/SV, P CO,,CO, MAP before and after volume expansion,and the rate of change of
CO and MAP after volume expansion were compared between the two groups. The Pearson was used to ana-
lyze the correlation between Pes/SV and Py CO, before volume expansion and the rate of change in CO and
MAP after volume expansion. The multivariate Logistic regression was used to analyze the influencing factors
of volume responsiveness in the patients with septic shock. The receiver operating characteristic (ROC) curve
was drawn to analyze the value of single Pes/SV and P+ CO, before volume expansion and their combination
in predicting the volume responsiveness in the patients with septic shock. Results The acute physiology and
chronic health evaluationl] (APACHEIl ) score at admission in the volume non-responsive group was higher
than that in the volume responsive group (P <C0. 05). Pes/SV after volume expansion in the volume respon-
sive group was lower than that before volume expansion (P <C0.05),Py:CO,,CO and MAP after volume ex-
pansion were all higher than those before volume expansion (P<Z0. 05) ;in the volume non-responsive group,
there was no statistically significant difference in Pes/SV, Py CO,,CO and MAP after volume expansion com-
pared with those before volume expansion (P >>0. 05). Before volume expansion, there were statistically sig-
nificant differences in Pes/SV,PzrCO, and CO between the two groups (P <C0. 05) ;after volume expansion,
there was no statistically significant difference in Pes/SV, Pp+CO, and CO between the two groups (P >
0. 05). The rates of change in CO and MAP after volume expansion in the volume responsive group were all
higher than those in the volume non-responsive group. The correlation analysis showed that Pes/SV before
volume expansion was positively correlated with the rate of change in CO after volume expansion (r=0. 726,
P<C0.001) and the rate of change in MAP after volume expansion (+=0. 619, P<C0. 001) ; P+ CO, before vol-
ume expansion was negatively correlated with the rate of change in CO after volume expansion (r=—0. 798,
P<C0.001) and the rate of change in MAP after volume expansion (r =—0. 759, P<(0. 001). The results of
multivariate Logistic regression analysis showed that after correcting the APACHE Il score at admission, the
increase in Py CO, before volume expansion was a risk factor for volume non-responsiveness in the patients
with septic shock (P<C0.05),and the increase in Pes/SV before volume expansion was a protective factor for
volume non-responsiveness in the patients with septic shock (P<C0. 05). The area under the curve (AUC) of
single Pes/SV and P+ CO, before volume expansion and their combination in predicting the volume non-re-
sponsiveness in the patients with septic shock were 0. 786 (95%CI ;0. 705—0. 854),0. 751 (95%CI ;0. 667 —
0.823) and 0. 930 (95%CI:0.871—0. 967) respectively. AUC of the combined prediction was greater than
that of single Pes/SV and Py CO, prediction before volume expansion (Z=4.129,4.303,P =0.026,0.022).
Conclusion Pes/SV and Py CO, before volume expansion are correlated with the rate of change in CO and
MARP after volume expansion in the patients with septic shock. The combined application of Pes/SV and
Py CO, before volume expansion could increase the predictive ability of volume non-responsiveness in the pa-
tients with septic shock,which may provide a simple,feasible, practical , non-invasive and highly accurate op-
tion for the patients who cannot undergo the CO monitoring or have potential volume overload.
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