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[ Abstract] Background Clinically, elderly patients with hypertension have a higher risk of major adverse
cardiovascular events (MACE) during perioperative period of non—cardiac surgery. It is very important to build an individualized
nomogram model to predict MACE during perioperative period of non—cardiac surgery. Objective To construct a nomogram
model for MACE risk during perioperative period of non—cardiac surgery in elderly patients with hypertension, and evaluate its
discrimination and consistency. Methods A total of 244 elderly patients with hypertension with elective non—cardiac surgery

who were admitted to Affiliated Hospital of Yangzhou University from March 2017 to January 2021 were selected as the research
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objects. According to the incidence of MACE during perioperative period of non—cardiac surgery, the patients were divided into
MACE group (58 cases) and non—-MACE group (186 cases) . The clinical data of patients were collected, univariate analysis and
multivariate Logistic regression analysis were used to explore the influencing factors of MACE during perioperative period of non—
cardiac surgery in elderly patients with hypertension; the determined influencing factors were introduced into R 3.6.3 software and
rms package to construct a nomogram model to predict the risk of MACE during perioperative period of non—cardiac surgery in
elderly patients with hypertension; the receiver operating characteristic (ROC) curve was drawn to evaluate the discrimination of
the nomogram model, and its consistency was evaluated by calibration curve and Hosmer—Lemeshow goodness of fit test. Results
Multivariate Logistic regression analysis showed that hypertension grade [OR=4.432, 95%CI (1.661, 11.827) |, ST segment
depression > 0.05 mV [OR=2.894, 95%CI (1.366, 6.131) |, intraoperative input of concentrated red blood cells [OR=1.014,
95%CI (1.010, 1.019) |, coronary heart disease [OR=2.444, 95%CI (1.172, 5.099) ] were the influencing factors of MACE during
perioperative period of non—cardiac surgery in elderly patients with hypertension (P < 0.05) . Based on the results of multivariate
Logistic regression analysis, a nomogram model was constructed to predict the risk of MACE during perioperative period of non—
cardiac surgery in elderly patients with hypertension. The area under curve of nomogram model in predicting the MACE during
perioperative period of non—cardiac surgery in elderly patients with hypertension was 0.825 [95%CI (0.766, 0.884) ] . The
calibration curve of the nomogram model for predicting the risk of MACE during perioperative period of non—cardiac surgery in
elderly patients with hypertension was basically consistent with the actual curve, and the Hosmer—Lemeshow goodness of fit test
showed that x *=8.958, P=0.346. Conclusion Hypertension grade, ST-segment depression > 0.05 mV, intraoperative input of
concentrated red blood cells, and coronary heart disease are the influencing factors of MACE during perioperative period of non—
cardiac surgery in elderly patients with hypertension. In this study, the nomogram model for MACE risk during perioperative period
of non—cardiac surgery in elderly patients with hypertension constructed based on the above 4 factors has good discrimination and

consistency.
[ Key words]  Hypertension; Aged; Non—cardiac surgery; Perioperative period; Major adverse cardiovascular events;

Root cause analysis; Nomogram model
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Table 1 Univariate analysis of influencing factors of MACE during

perioperative period of non—cardiac surgery in elderly patients with

hypertension
s BET TORET cow e
W (n (%) ) 4.500 0.034
60~69 % 21 (36.2) 97 (52.2)
=170 % 37 (63.8) 89 (47.8)
PR (n (%) ) 0.053 0.819
5 30 (51.7) 93 (50.0)
ke 28 (48.3) 93 (50.0)
FEEF M A< 50% (n (%) ) 0.723 0.395
= 7 (12.1)  15(8.1)
g 53 (87.9) 171 (91.9)
WS (n (%) ) 0.944 0.331
&l 25 (43.1) 67 (36.0)
T 33(56.9) 119 (64.0)
ST (n (%) ) 15192 < 0.001
1~2 % 42 (724) 171 (91.9)
=34 16 (27.6) 15 (8.1)
SR (x+s, 4F) 9.9+2.4 8.1+23 5255 < 0.001
ST BEME= 0.05mV (n (%) ) 100.698 < 0.001
= 50 (86.2) 29 (15.6)
7 8 (13.8) 157 (84.4)
METs (n (%) ] 14.063 < 0.001
<4 25 (43.1) 35(18.8)
>4 33(56.9) 151 (81.2)
?‘%ﬁé’?éﬁﬁ% 418.6£342 2554+302  34.823' < 0.001
f;’i‘}i@min) 653:165 618153  1481°  0.140
IR (n (%) ) 1.412 0.235
&l 10 (17.2) 21 (11.3)
T 48 (82.8) 165 (88.7)
Wi AR (n (%) ) 0.292 0.589
&l 6(103) 15(8.1)
T 52 (89.7) 171 (91.9)
e (n (%) ] 67.408 < 0.001
&l 44 (759) 34 (183)
& 14 (24.1) 152 (81.7)
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Table 2 Multivariate Logistic regression analysis of MACE during

perioperative period of non—cardiac surgery in elderly patients with

hypertension
i B SE Wad x’fi P ORfH 939CI
LR 0281 0367 0386 0444 1325 (0645, 2721)
AR 1489 0.501 8.836 0003 4432 (1661, 11.827)
i 0088 0079 1240 0265 1092 (0935, 1.275)
STEIEME=005mV 1063 0383 7602 0006 2894 (1366, 6.131)
METs -0567 045 1549 0213 0567 (0232, 1.386)
REARSZAME 0014 0002 36905 <0001 1014 (1010, 1.019)
LK 0894 0375 5677 0017 2444 (1172, 5.09)
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Figure 1 Nomogram model of MACE risk during perioperative period of

non—cardiac surgery in elderly patients with hypertension
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surgery in elderly patients with hypertension predicted by nomogram model
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