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Role of afterload-related cardiac performance in evaluating cardiac dysfunction and
prognosis in patients with septic shock

WANG Tengfei, HUA Liwei, PAN Jinxin,ZHANG Kun, XIA Jiading
(Department of Intensive Care Unit, Affiliated Hospital of Chengde Medical University , Chengde 067000, China)

Abstract Objective To investigate the value of afterload-related cardiac performance (ACP) in evaluating cardiac dysfunction and
prognosis in patients with septic shock. Methods This prospective observational study included 45 patients with septic shock. The
patients were divided into the death (n = 21) or survival (n = 24) group according to whether they died within 28 days. Baseline and labora-
tory data were collected within 24 h. Cardiac function indices were collected and monitored at 0,6,12,18,and 24 h using the pulse index
continuous cardiac output. Variables affecting the prognosis were included in the multivariate Cox proportional hazard model. Prognosis
was predicted using a receiver operating characteristic (ROC) curve. Results The ACP in the death group was significantly lower than
that in the survival group at 0,6,12,18,and 24 h (all P < 0.05). Logistic regression analysis showed that decreased ACP,increased acute
physiology and chronic health evaluation II (APACHE II ) score, increased sequential organ failure assessment (SOFA) score , increased
fluid balance at 24 h,increased vasoactive-inotropic score ,increased central venous pressure,and decreased mean arterial pressure were
risk factors for poor prognosis. The Cox proportional hazard model showed that ACP, APACHE I score,and SOFA score were independent
risk factors influencing prognosis. ROC analysis showed that the area under the curve of ACP was the largest at 24 h,which was the best
time point for predicting 28-day mortality. The corresponding sensitivity, specificity ,and best cutoff values were 76.20%,91.70% , and
75.16% ,respectively. Conclusion ACP could be used as a valuable index to evaluate cardiac dysfunction and as an independent risk
factor for poor prognosis in patients with septic shock.
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Tab.1 Comparison of baseline data of patients between the two groups
Item Death group (n = 21) Survival group (n = 24) tlx 17 P

Male [n (%) ] 14(66.70) 12(50.00) 1.275 0.259
Age (year) 62.95 +3.36 58.71+2.71 0.992 0.332
Body mass index (kg/m”) 1.64 (1.61-1.74) 1.68 (1.60-1.74) -0.125 0.900
Pre-existing medical condition [n (%) ]

Diabetes mellitus 10 (47.60) 10(41.70) 0.161 0.688

Hypertension 6(28.60) 11(48.20) 1.420 0.233

Chronic kidney disease 3(14.30) 6(25.00) 0.804 0.370
Site of infection [n (%) ] 1.397 0.845

Lung 6(28.60) 5(20.80)

Abdomen 9(42.90) 9(37.50)

Urinary system 3(14.30) 5(20.80)

Blood 2(9.50) 2(8.30)

Skin and soft tissue 1(4.80) 3(12.50)
Heart rate (beats/min) 124.62 +2.84 119.79 + 4.02 0.995 0.345
MAP (mmHg) 70.48 +3.13 78.96 +2.31 —2.247 0.030
Respiratory rate (breaths/min) 33.57 +0.81 32.29 +0.74 1.168 0.249
CVP (mmHg) 12.29 +0.85 10.00 + 0.66 2.154 0.037
Fluid balance at 24 h (mL.) 5527.00 (4 114.50-10 201.00) 2676.50 (1 162.75-3 962.25) -3.959 <0.001
VIS 220.00 (100.00-330.00) 110.00 (60.00-175.00) -2.679 0.007
APACHE Il score 31.52+0.86 25.92 + 0.80 4771 <0.001
SOFA score 12.71 £0.52 9.54+0.43 4735 <0.001
Lactate (mmol/L) 5.20(4.10-11.20) 3.85(2.93-7.65) -2.199 0.028
Troponin (ng/mL.) 0.12(0.10-1.23) 0.17(0.10-1.34) -0.167 0.868
NT-proBNP (ng/L.) 14 100.00 (7 150.00-26 550.00) 14 650.00 (2 447.50-30 000.00) 0.000 1.000
Procalcitonin (ng/mL.) 27.42(5.00-93.81) 12.57 (5.34-100.00) -0.183 0.855
C reactive protein (mg/L) 130.23 (77.73-298.96) 154.90 (93.02-247.52) -0.683 0.495
Leukocyte count ( x 10°/L) 7.71(4.02-17.75) 13.27(9.16-20.00) -1.593 0.111
Platelet count ( x 10°/1.) 92.00 (41.50-160.00) 130.00 (48.00-193.75) -0.751 0.453
Bilirubin (pmol/L) 16.67 (9.54-42.52) 22.26(12.83-34.18) -0.785 0.432
Serum creatinine (wmol/L) 183.00 (128.25-290.40) 231.25(123.43-421.25) -0.967 0.334
D-dimer (mg/L) 3.91(3.07-8.62) 6.47(3.05-17.82) -1.297 0.195
Fibrinogen (g/L) 4.32+0.49 4.92+0.39 -0.966 0.339

MAP, mean arterial pressure; CVP, central venous pressure; VIS, vasoactive-inotropic score; APACHE Il ,acute physiology and chronic health evaluation

I ; SOFA , sequential organ failure assessment ; NT-proBNP, N-terminal pro-B-type natriuretic peptide.
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Tab.2 Comparison of cardiac function indices between the two groups at different time points

Item Oh 6h 12h 18h 24h
CO (L/min)
Death group (n = 21) 3.71+0.22" 3.70 + 1.15" 3.33+0.76" 3.54 +0.25" 3.07 £0.82"
Survival group (n = 24) 445+0.18 4.68 +0.91 4.95+0.83 5.00 +0.24 4.90 +0.92
CI(L*min™"*m™)
Death group (n = 21) 2.38+0.15 250 +0.18" 2.37+0.14" 3.16 +0.65" 1.90£0.51"
Survival group (n = 24) 2.66+0.13 2.94+0.12 2.86+0.14 482+0.73 2.99+0.58
ACP (%)
Death group (n = 21) 7573 +2.47" 71.84 222" 7226 +2.45" 69.36 +2.94" 57.42+9.35"
Survival group (n = 24) 82.21+1.81 83.57+2.15 81.24+2.03 84.94+2.28 84.16 +7.58

CO, cardiac output ; CI, cardiac index ; ACP, afterload-related cardiac performance. 1) P < 0.05 vs. survival group.
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Tab.3 Univariate analysis of prognostic factors for septic shock

K I PR 2R A Cox FU 1 XUBS AR, 45 2R 7R, 24 h
ACP APACHE II 343 .SOFAP 73 J&
SEfERIA R IR R4
2.4 ACPTRUINEFEAE PR v f825 90U B e A 8] A5

5 W T B4

Variable P OR (95%CI)

0h ACP 0.046 0.936 (0.877-0.999)
6h ACP 0.003 0.889 (0.823-0.960)
12h ACP 0.012 0.923 (0.866-0.983)
18 h ACP 0.002 0.897 (0.863-0.961)
24 h ACP 0.001 0.864 (0.792-0.942)
APACHE TT score 0.001 1.507 (1.173-1.937)
SOFA score 0.001 1.909 (1.293-2.820)
Lactate 0.124 1.127(0.968-1.313)
Fluid balance at 24 h 0.003 1.012 (1.004-1.022)
VIS 0.018 1.007 (1.001-1.014)
CVP 0.048 1.212(1.002-1.467)
MAP 0.040 0.948 (0.902-0.997)

Abbreviations as in Tab.1.
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Tab.4 Analysis of the Cox proportional hazard model

Variable HR (95% CI) P
24 h ACP 0.948 (0.900-0.998) 0.043
APACHE Il score 1.262 (1.038-1.535) 0.020
SOFA score 1.493 (1.030-2.165) 0.034
Fluid balance at 24 h 0.980 (0.898-1.002) 0.252
VIS 0.999 (0.992-1.006) 0.769
CVP 1.128 (0.963-1.321) 0.135
MAP 1.008 (0.960-1.058) 0.739

Abbreviations as in Tab.1.
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Tab.5 Comparison of the ability of ACP to predict the prognosis of septic shock at different time points

Item AUC 95%C1 P Sensitivity (%) Specificity (%) Cutoff value (%)
Oh 0.692 0.532-0.853 0.027 52.40 87.50 73.59
6h 0.798 0.664-0.932 0.001 57.10 91.70 71.23
12h 0.718 0.566-0.870 0.012 57.10 87.50 71.96
18 h 0.829 0.703-0.956 <0.001 76.20 91.70 75.37
24 h 0.883 0.956-0.990 <0.001 76.20 91.70 75.16
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