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[Abstract] Objective To investigate the predictive value of lactate (Lac) and complex model for the occurrence of
prolonging mechanical ventilation (PMV) after off-pump coronary bypass grafting (OPCABG) based on dose-response analysis and
decision curve analysis. Methods A retrospective analysis was conducted on 683 patients who underwent OPCABG from January
to December 2019 in the Department of Cardiovascular Surgery of the General Hospital of the Northern Theater Command. These
patients were divided into PMV group (n=107) and non-PMV group (n=576) based on whether duration of prolonged mechanical
ventilation was longer than 24 h. The arterial blood lactate at 0 h and 6 h after admission to the ICU of cardiovascular surgery,
baseline data and other clinical indicators of the patients were recorded. Preoperative, intraoperative and postoperative risk factors
affecting PMV time were analyzed by univariate analysis, and a prediction model was established by indicators selected by logistic
regression. Restricted cubic spline model, decision curve analysis (DCA) and receiver operating characteristic (ROC) curve were
used to evaluate the predictive value of arterial blood lactate and complex model. Results There were no significant differences
between PMV group and non-PMV group in gender, age, BMI, NYHA cardiac function classification, history of myocardial
infarction, history of PCI, smoking history, hypertension, diabetes, hypercholesterolemia, >50% stenosis with of 3 coronary
artery branches and left aortic stenosis >50%, number of blood vessel bridge, arterial blood lactate at 0 h after admission to ICU,
preoperative serum creatinine, hemoglobin after operation, preoperative total bilirubin, preoperative direct bilirubin (P>0.05). There
were statistically significant differences in the use of IABP, left ventricular ejection fraction (LVEF), pulmonary arterial pressure,
preoperative red blood cell distribution width (RDW), arterial blood lactate at 6 h after admission to ICU, preoperative hemoglobin,
preoperative hypersensitive CRP (hs-CRP), postoperative hs-CRP, preoperative troponin T (TNT) and preoperative amino-
terminal pro-brain natriuretic peptide (NT-proBNP) (P<0.05). Multivariate logistic regression analysis showed that preoperative
RDW, arterial blood lactate 6 h after admission to ICU, pulmonary arterial pressure, preoperative NT-proBNP were risk predictors of
PMYV, and use of IABP was protective predictor of PMV (P<0.05), OR of five factors were 1.242 (95%CI 1.001-1.539), 1.370 (95%CI
1.171-1.604), 1.043 (95%CI 1.002-1.087), 2.065 (95%CI 1.333-3.200), 0.146 (95%CI 0.071-0.301), respectively (P<0.05). The
area under the receiver operating characteristic curve of arterial blood lactate 6 h after admission to ICU and complex model were
0.582 (95%CI 0.518-0.646), 0.727 (95%CI 0.674-0.781), respectively. Intensity of association between Lac 6 h and the development
of PMV exhibited a non-linear dose response relationship (P<0.01). Decision curve analysis showed that compared with Lac 6 h, the
complex model had a higher net benefit when the threshold probability was between 0.05 and 0.75. Conclusions Compared with
Lac 6 h, complex model has a higher predictive value for the occurrence of PMV after OPCABG.
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Tab.1 Comparison of general data and related clinical parameters between PMV group and non-PMV group

TR PMV4 (n=107) HEPMVAL (n=576) e P

B [151(%)] 81(75.7) 429(74.5) 0.071 0.790
IR, M(Q,, Qy)] 64.8(60.0,71.0) 63.7(59.0, 68.0) 1.848 0.065
BMI[kg/m’ M(Q,, Q,)] 24.25(22.04, 26.42) 24.65(22.76, 26.47) 1.803 0.071
NYHA T — T Z¢[5(%)] 6(5.6) 20(3.5) 0.616 0.433
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AR H {8 HIABP [11(%)] 24(22.4) 17(3.0) 60.676 <0.001
LVEF[%, M(Q,, Q,)] 53.06(47.00, 59.00) 55.70(53.00, 59.00) 3.099 0.002
PAP[mmHg, M(Q,, Q,)] 37.17(34.00, 40.00) 35.68(33.00, 38.00) 2.684 0.007
MM 32, M(Q,, Qy)] 3.10(3.00, 4.00) 3.14(3.00, 4.00) 0.587 0.557
ARHETRDW[%, M(Q,, Q;)] 13.72(13.00, 14.20) 13.43(12.90, 13.80) 2.666 0.008
Lac 0 h[mmol/L, M(Q,, Q;)] 2.97(1.50, 3.70) 2.56(1.60, 3.27) 0.325 0.725
Lac 6 h[mmol/L, M(Q,, Q;)] 2.70(1.30, 3.00) 2.02(1.30, 2.40) 2.698 0.007
A Ser[ pmol/L, M(Q,, Q;)] 76.55(63.00, 85.00) 76.18(63.00, 84.00) 0.668 0.504
AHiTHb[g/L, M(Q,, Q)] 128.00(114.00, 138.00) 131.95(123.00, 142.00) 2.066 0.039
ARJFHb[g/L, ¥+s] 112.55 + 1.40 114.76 £ 0.61 1.448 0.148
A Hiihs-CRP[mg/L, M(Q,, Q,)] 11.60(1.60, 10.20) 6.90(1.08,7.63) 2.368 0.018
A JFihs-CRP[mg/L, M(Q,, Q;)] 112.83(74.66, 133.34) 103.36(68.91, 126.99) 2.163 0.031
AFITBil[ pmol /L, M(Q,, Q,)] 9.07(5.40, 11.90) 9.13(6.50, 10.80) 0.553 0.581
AHIDBIl[ pmol/L, M(Q,, Q,)] 3.18(2.00, 3.60) 3.09(2.20, 3.50) 0.750 0.453
ARHIToT [pwg/L, M(Q,, Q)] 0.024(0.009, 0.124) 0.014(0.007, 0.048) 2.752 0.006
AHINT-proBNP[ng/L, x+s] 2.64 + 0.06 2.35+0.02 5.026 <0.001
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Tab.2 Multivariate logistic regression analysis on the postoperative occurred risk factors of PMV in OPCABG patients

Bzt A [ 51 2 Pt Wald y* P OR 95%CI
AHRDW 0.216 0.110 3.889 0.049 1.242 1.001~1.539
Lac6h 0.315 0.080 15.403 <0.001 1.370 1.171~1.604
PAP 0.042 0.021 4.152 0.042 1.043 1.002~1.087
ﬂiﬁﬁNT-proBNP 0.725 0.223 10.528 0.001 2.065 1.333~3.200
A JFhs-CRP 0.004 0.002 2.953 0.086 1.004 0.999~1.008
AR FHIABP -1.923 0.369 27.100 <0.001 0.146 0.071~0.301
W -7.348 1.754 17.559 <0.001 0.001
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ROC curves predicting the PMV occurrence at Lac 6 h (A) and in complex model (B)
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Fig.2 The dose-response relationship between Lac 6 h and

PMYV occurrence based on a restricted cubic spline model
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Fig.3 Decision curves of Lac 6 h level and the complex model
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