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[Abstract] Objective  To explore the predictive value of the combination of serum tumor endothelial marker 1
(TEM1), heat shock protein 90 (HSP90), and sirtuin 4 (SIRT4) for postoperative new-onset atrial fibrillation (AF) in patients
undergoing off-pump coronary artery bypass grafting (OPCABG). Methods A total of 269 patients scheduled for OPCABG
were selected from the Department of Cardiovascular and Major Vascular Surgery at Yan' an Hospital, Kunming, from April
2023 to September 2025. Patients were divided into an AF group and a non-AF group based on the occurrence of new-onset

AF after surgery. Serum levels of TEM1, HSP90, and SIRT4 were measured by ELISA. Multivariate logistic regression analy—
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sis was used to identify factors influencing new-onset AF after OPCABG. ROC curve analysis was performed to evaluate the
predictive value of serum TEMI1, HSP90, and SIRT4 for postoperative new-onset AF. The Bootstrap method was used for in—
ternal validation of the prediction model, and decision curve analysis (DCA) was employed to assess its clinical applicability.
Results Compared with the non-AF group, patients in the AF group were older, had a higher proportion of right coronary
artery proximal stenosis=75%, a higher proportion of postoperative intra-aortic balloon pump (IABP) support, and shorter
postoperative mechanical ventilation time /4 =5.349, 37.128, 23.804, 4.973; all P <0.001). The AF group had significantly
higher serum levels of TEM1, HSP90, and SIRT4 than the non-AF group ¢ =15.817, 18.456, 11.578; all P<0.001). Left ven—
tricular ejection fraction (LVEF) was lower and left atrial volume index (LAVI) was higher in the AF group than in the non—
AF group (¢ =7.221, 8.976; both P <0.001). Older age, right coronary artery proximal stenosis =75% , postoperative IABP sup—
port, high LAVI, high TEM1, high HSP90, and high SIRT4 were independent risk factors for new-onset AF after OPCABG,
while longer postoperative mechanical ventilation time and higher LVEF were independent protective factors OR (95%CI )=
2.102 (1.298-3.404), 2.214 (1.408-3.482), 3.018 (1.484-6.136), 2.689 (1.479-4.889), 2.741 (1.686-4.457), 2.412 (1.301—
4.472), 3.104 (2.081-4.630), 0.462 (0.251-0.852), 0.461 (0.291-0.729) . The AUCs of serum TEM1, HSP90, SIRT4 alone,
and their combination for predicting new-onset AF were 0.793, 0.789, 0.775, and 0.909, respectively. The combined model
showed significantly greater predictive value than each individual marker ¢Z =2.721, 2.734, 2.742; all P <0.001). Internal vali—
dation using the Bootstrap method showed a C-index of 0.869 for the prediction model, with a Hosmer-Jemeshow test result
of X* =7.762,P =0.729. The calibration curve demonstrated good agreement between predicted and observed outcomes. DCA
showed that within a threshold range of 0.21-0.94, the combined prediction model provided a relatively high net benefit. Con—
clusion Serum TEMI, HSP90, and SIRT4 levels are all elevated in patients with new-onset AF after OPCABG. The combi—
nation of these three biomarkers has clinical value in predicting postoperative new-onset AF in patients undergoing OPCABG.

[Key words] Off-pump coronary artery bypass grafting; Atrial fibrillation; Tumor endothelial marker 1; Heat shock
protein 90; Sirtuin 4; Prediction
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Tab.1 Comparison of clinical data between non-AF group and AF LVEDD) . (left atrial diameter LAD) .
group patients ( left ventricular ejection fraction LVEF)
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BMI( s kg/m?) 23.96+2.85 24.12:2.91 0390 0.697 )7
(%)
114(55.61)  41(64.06) 1.427 0.232 1.4 SPSS 25.0 °
105(51.22)  40(62.50) 2.498 0.114 ( %) X2
94(45.85)  34(53.13)  1.034 0.309 : P ’
(% 115(56.10)  38(59.38)  0.214 0.644 . o
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TC( x2s mmol/L) 5.42+0.85  5.37+0.91 0.404 0.687 (%ts pg/L)
TG( x+s mmol /L) 1.85+0.31 1.82+0.37  0.644  0.520 Tab.2 Comparison of serum levels of TEM1 HSP90 and SIRT4
LDL-C( Z+s mmol /L) 3.43+0.74  3.46:0.86 0272 0.786 in non-AF and AF patients
HDL—(?(a’cis mmol /L) 1.23£0.24  1.26:031 0.811 0.418 p— 5790 o
FPG( %+s mmol/L) 8.4620.69  8.51x0.73 0.499 0.618 F 205 38205 262004 215.58220.65
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Tab.3 Comparison of cardiac function indicators between non-AF group and AF group patients
LVEDD( mm) LAD( mm) LVEF( %) LAVI( ml/m?)
AF 205 48.16+4.16 37.98+4.24 61.49+6.45 50.49+5.01
AF 64 48.72£5.16 38.41+4.31 54.96+5.86 57.12+5.62
t 0.886 0.705 7.221 8.973
P 0.377 0.481 <0.001 <0.001
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Tab.4 Multivariate Logistic regression analysis of factors influen—

cing new-onset AF after OPCABG

B SE  Wald P OR 95%CI
0.743 0.246 9.120 0.003 2.102 1.298~3.404

0.979 0.231 11.838 0.001 2.214 1.408~3.482

=75%
IABP 1.105 0.362 9.311 0.002 3.018 1.484~6.136
-0.772 0.312 6.125 0.013 0.462 0.251~0.852
LVEF -0.774 0.234 10.951 0.001 0.461 0.291~0.729
LAVI 0.989 0.305 10.518 0.001 2.689 1.479~4.889
TEM1 1.008 0.248 16.531 <0.001 2.741 1.686~4.457
HSP90 0.880 0.315 7.813 0.005 2.412 1.301~4.472
SIRT4 1.133 0.204 30.829 <0.001 3.104 2.081~4.630
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Tab.5  Comparison of the predictive value of serum TEMI1

HSP90 and SIRT4 for new-onset AF after OPCABG

in patients

AUC 95%CI

(pe/L)
TEMI1 1.942 0.793 0.719~0.868 0.764 0.795 0.559
HSP90 1.843 0.789 0.722~0.856 0.775 0.770 0.545
SIRT4 238.164 0.775 0.703~0.848 0.782 0.761 0.543

0.909 0.861~0.958 0.932 0.755 0.687

AF  ROC
Fig.1 ROC curve of serum TEM1 HSP90 and SIRT4 predicting
new-onset AF after OPCABG in patients
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Fig.2 Internal validation of the prediction model for new-onset AF
after OPCABG surgery in patients using serum TEMI
HSP90 and SIRT4
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