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[ Abstract] Background At present, the risk factors of pressure injury after heart valve replacement have not been fully
defined, and the method of individualized prediction of high-risk population of pressure injury still needs to be further explored.
Objective To construct the nomogram model for individualized prediction of pressure injury risk after cardiac valve replacement.
Methods A total of 350 patients who underwent heart valve replacement in Jiangsu Provincial People” s Hospital from May 2018
to April 2020 were selected and randomly divided into training set (n=175) and verification set (n=175) . The clinical data of

patients were collected, and the influencing factors of pressure injury after heart valve replacement were analyzed by multivariate
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Logistic regression analysis, R (R 3.5.3) software package and rms program package were used to construct the nomogram model,
and internal and external verification was carried out through training set and verification set. C—index (CI) , calibration curve,
ROC curve and decision curve were used to evaluate the prediction efficiency of nomogram model. Results  Of the 350 patients,
87 patients had pressure injury, and the incidence of pressure injury was 24.86%. According to the occurrence of pressure
injury, the patients in the training set were divided into pressure injury group (n=46) and non pressure injury group (n=129) .
There were significant differences in the incidence of diabetes, preoperative serum albumin (Alb) , cardiopulmonary bypass time,
operative time, amount of blood infusion during operation and proportion of patients using vasoactive drugs during operation
between the pressure injury group and the non pressure injury group (P < 0.05) . Multivariate Logistic regression analysis showed
that diabetes, preoperative serum Alb, cardiopulmonary bypass time, operative time, amount of blood infusion during operation and
using vasoactive drugs during operation were independent factors of pressure injury after cardiac valve replacement (P < 0.05) .
Based on the above independent factors, a nomogram model for predicting the risk of independent factors after heart valve
replacement was constructed. The model validation results show that the CI of the training set and the validation set were 0.827
and 0.745, respectively; the calibration curve of the nomogram model for predicting the risk of pressure injury after cardiac
valve replacement in training set and verification set were both close to the ideal curve, indicating that the nomogram model had
good prediction accuracy; the ROC curve analysis results showed that the area under the ROC curve of the nomogram model for
predicting the risk of pressure injury after cardiac valve replacement in training set and verification set were 0.840 [95%CI (0.802,
0.876) ] and 0.751 [95%CI (0.718, 0.785) | , respectively, indicating that the nomogram model had good discrimination; the
decision curve analysis results showed that, in the range of 8%-95%, the net benefit predicted by the nomogram model was high,
indicating that the nomogram model had good clinical prediction efficiency. Conclusion The nomogram model for predicting the
risk of pressure injury after cardiac valve replacement based on diabetes, preoperative serum Alb, cardiopulmonary bypass time,
operative time, amount of blood infusion during operation and using vasoactive drugs during operation can effectively predict the
risk of pressure injury after heart valve replacement, which is conducive to clinical screening of patients with high risk of pressure
injury after heart valve replacement.
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Table 1  Univariate analysis on influencing factors of pressure injury in

patients after heart valve replacement
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Table 2 Multivariate Logistic regression analysis on influencing factors of pressure injury in patients after heart valve replacement
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Figure 1 Nomogram model for predicting the risk of pressure injury after

heart valve replacement
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Figure 2 Calibration curve of nomogram model for predicting the risk of

pressure injury after cardiac valve replacement in training set
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Figure 3 Calibration curve of nomogram model for predicting the risk of

pressure injury after cardiac valve replacement in validation set

1.0

0.8
0.6

)
B
X 0.4

0.2 7

T T T T 1
0 0.2 0.4 0.6 0.8 1.0

- 4RI

Bl 4 HI BRI ZRAE O WA A5 R b A A
MUK ROC 2k

Figure 4 ROC curve of nomogram model for predicting the risk of pressure

injury after cardiac valve replacement in training set
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Figure 5 ROC curve of nomogram model for predicting the risk of pressure

injury after cardiac valve replacement in validation set
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Figure 6 Decision curve of nomogram model for predicting the risk of

pressure injury after heart valve replacement
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