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[Abstract] Objective To investigate the risk factors of sepsis-induced myocardial dysfunction (SIMD) and
develop clinical prediction model of SIMD. Methods Data from septic patients who were admitted to intensive care
unit of the Affiliated Hospital of Nanjing University of Chinese Medicine from January 2018 to December 2020 were
retrospectively analyzed. Patients with hypovolemic shock, end-stage chronic cardiac insufficiency, acute coronary
syndrome (ACS), maintenance hemodialysis with severe renal insufficiency and post cardiopulmonary resuscitation (CPR)
were excluded. According to whether SIMD occurrence, patients were divided into the SIMD group and the non-SIMD
group. The clinical data and related laboratory results between the two groups were compared, and backward stepwise
regression and LASSO regression were used to screen predictive variables, then a nomogram was constructed. Bootstrap
500 times self-sampling method was used to internal verify the model. Receiver operator characteristic curve (ROC
curve) of independent predictive variables was plotted and the area under ROC curve (AUC) was used to evaluate the
recognition ability of the nomogram. Bootstrap 500 times self-sampling method was used to verify the reliability of ROC.
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A Hosmer-Lemeshow test was conducted to evaluate the calibration of nomogram and a calibration curve was constructed.
The Brier score was used to comprehensively evaluate the distinction and calibration of the nomogram, and the Brier
score curve was drawn. The decision curve and clinical impact curve of the nomogram were drawn to evaluate the clinical
A total of 208 patients were enrolled, including 105 SIMD patients and
103 non-SIMD patients. The levels of oxygenation index (Ol), procalcitonin (PCT), serum creatinine (SCr), brain

applicability of the nomogram. Results

natriuretic peptide (BNP) and MB isoenzyme of creatine kinase (CK-MB) in SIMD group were significantly higher than
those in control group [OI (mmHg, 1 mmHg=~0.133 kPa): 258.0 (176.9, 357.4)vs. 214.0(163.6, 292.7), PCT (mg/L) :
1.48(0.39,12.24) vs. 0.87(0.18,3.55), SCr (umol/L ) : 127.20 (77.95,271.10) vs. 74.90 (54.70, 130.30 ), BNP (ng/L):
560 (176, 1 594) vs. 214(99, 426), CK-MB (U/L) : 17.0(9.0, 32.5)vs.11.0(4.0, 16.0), all P < 0.05]. In addition,
there was no significant difference in acute physiology and chronic health evaluation I (APACHE II) between the two
groups, but the sequential organ failure assessment (SOFA) of SIMD group was significantly higher than that of control
group [9 (6, 11) vs. 7 (5, 10), P < 0.05]. Five predictive variables [age, heart rate (HR), SOFA score, BNP and CK-MB]
were screened by backward stepwise regression. Multivariate Logistic regression showed that 3 variables (SOFA score,
BNP and CK-MB) were independent risk factors. LASSO regression was used to screen for risk factors and cross-validation
was performed. Three predictive variables (SOFA score, BNP and CK-MB) were screened out according to the
optimal X value and standard error, which were consistent with the independent risk factors determined by multivariate
regression. A nomogram was finally constructed based on the predictive variables of SIMD. ROC curve was drawn
to evaluate the differentiation of the nomogram and the AUC = 0.801 [95% confidence interval (95%CI) was 0.741-
0.861], the optimal threshold was 0.559, the sensitivity and specificity were 61.9% and 88.3%, respectively. Hosmer-
Lemeshow test and calibration curve showed that the nomogram had a good fitting degree (y * = 1.047, P = 0.593),
the original C index of calibration curve was 0.801 (95%CI was 0.741-0.861), and the correction C index was 0.784.
Brier score curve showed that the Brier score of clinical prediction model was 0.179. Clinical decision curve and clinical
influence curve showed that the prediction model had good clinical applicability. Conclusion The nomogram of
SIMD had good clinical predictive power and clinical applicability.

[Key words] Sepsis-induced myocardial dysfunction; Sepsis; Risk factor; Clinical prediction
model;
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BERS SEBR = FEHR « S A 54X (oxygenation index, OI),
IMFLHR (blood lactatic acid, Lac ). I 40 iE31+%% (white
blood cell count, WBC ). F%@j:%%)ﬁi(procalcitonin,PCT)\
I JLET (serum creatinine,, SCr). li#AIk (brian natriuretic
peptide, BNP ) JJLFR 4 /it [7] 1.1 (MB isoenzyme of
creatine kinase, CK-MB) ; % 1 #2 B PF 41 - 2bEAE
PAf g AR R LIS T (acute physiology and
chronic health evaluation I ,APACHE 11 ). J¥ &S B =
7743 (sequential organ failure assessment, SOFA ),
L5 GeitJrvk i SPSS 20.0 F R A 4.0.5
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B CF 43 He) 22, 4] HO B R T x ® H 6
Fisher K#fMERR . SR FH 1] J5 8 A0 [l A 32 i 25 Tt
A g B I A T S f A 22 R Logistic 1]
V3 Bt , g 37 SIMD JRUBS: 70 455 7Y, >R F] Bootstrap
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i 16 T SE 2 5 55 A0SR FH LASSO [l I3 i 1E £ 15 [
FIFHEATAC IR, i FH 91 2k P51 I 7 i DR F30300 45
B ok 32 B TAE F7AE #h 2 (receiver operator
characteristic, ROC 14 ) PEM LRI X 43 B, FF 48
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ik, &M Hosmer-Lemeshow U145 DI BE 46: 56 K 3
PR A (A HERE T2 e HE M 260 2571 Brier PF43
I PR R A IX 53 B (— A
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A
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(4r,xxs)
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P B R 0.5915 0.1814~1.8189 0.368 8
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PCT 1.000 8 0.994 8 ~ 1.007 2 0.793 1
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%3 SIMD X BEREZENEZEZE Logistic B35

EASATS OR & 95%CI P
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