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Construction of a dynamic scoring model for progressive worsening of moderate cor-

onary stenosis based on coronary CT-fractional flow reserve
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[ ABSTRACT ] Aim To explore the risk factors for the progressive worsening of moderate coronary stenosis and con-
struct a nomogram model for predicting the progression of moderate coronary stenosis based on coronary CT-fractional flow
reserve (FFR). Methods 293 patients with moderate coronary stenosis admitted to the hospital from April 2020 to A-
pril 2023 were selected as the research subjects.  Coronary CT angiography ( CCTA) was performed on the selected pa-
tients, and CT-FFR software was used to analyze the CCTA images and obtain the FFR values.  According to the progres-
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sive worsening of moderate coronary stenosis, the patients were divided into two groups: the progression group and the sta-
ble group, and the data of gender, age, hyperlipidemia, history of cerebral infarction, multivessel disease, obesity, diabe-
tes, malnutrition, lack of physical activity, hypertension, drinking, smoking and place of residence of the patients in the
two groups were collected.  The ten-fold cross-validation in LASSO analysis was used to screen for predictive factors of
progressive worsening of moderate coronary stenosis, Logistic regression was used to screen for risk factors of progressive
worsening of moderate coronary stenosis, R (4.2.3) was used to establish a nomogram model of progressive worsening of
moderate coronary stenosis, and this nomogram model was validated. Results Among 293 patients with moderate cor-
onary stenosis, there were 61 cases of progressive worsening, and the incidence of progressive worsening of moderate coro-

nary stenosis was 20. 82% (61/293).

malnutrition, hypertension, alcohol consumption and place of residence of the progression group and the stable group had

The sex, age, hyperlipidemia, history of cerebral infarction, multivessel disease,

no statistical significance (P>0.05) , while the proportion of obesity, diabetes, lack of physical activity and smoking in the
progression group was significantly higher than those in the stable group, and the FFR was significantly lower than that in
the stable group (P<0.05). LASSO analysis showed that the history of cerebral infarction, obesity, diabetes, lack of
physical activity, smoking and FFR were predictive factors with non-zero coefficients.  After ten-fold cross-validation, six
variables including the history of cerebral infarction, obesity, diabetes, lack of physical activity, smoking and FFR were re-
Logistic regression analysis showed that obesity (OR=2.411, 95% CI. 1. 151 ~5.053) , diabetes

(OR=3.401, 95%CI: 1.671 ~6.923), lack of physical activity (OR=2. 818, 95% CI. 1.427 ~5.564) , smoking (OR=

tained into the model.

3.577, 95% CI; 1.526 ~8.387) were all risk factors for progressive worsening of moderate coronary stenosis, and FFR
(OR=0.001, 95% CI. 0.000 ~0.036) was the antagonistic factor for progressive worsening of moderate coronary stenosis
(P<0.05).
based on risk factors, and the area under the ROC curve of the nomogram model was 0. 777 (95% CI; 0.711 ~0.842) ;

The predicted values of the calibration curve are basically consistent with the actual values; When the decision curve

A dynamic nomogram model for the progressive worsening of moderate coronary stenosis was established

showed a threshold probability of 2% to 64% , the nomogram model had a good benefit value for predicting the progressive

worsening of moderate coronary stenosis. Conclusion  The nomogram model constructed in this study has high

accuracy in predicting the progression of moderate coronary stenosis and good clinical practicality.

[KEY WORDS] fractional flow reserve; moderate coronary stenosis; risk factor; dynamic nomogram model
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Table 1. Comparison of general information between

the two groups
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FeEdl

I ZH
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R ILAE = 40(17.24) 13(21.31)

i 192(82.76) 48(78.69) 0.540 0.462
A BT, B H 23(9.91)  8(13.11)
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Figure 1. LASSO regression screening results for progressive
worsening risk factors for moderate coronary stenosis
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Table 3. Logistic regression analysis of progressive

worsening of moderate coronary stenosis

(S IEI{J; SE Waldff P OR 95% CI
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WA 1.275 0.435 8.595 0.003 3.577 1.526 ~8.387
FFR ~7.358 2.051 12.867 0.000 0.001 0.000 ~0.036
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Figure 2. The nomogram model of progressive worsening of moderate coronary stenosis
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Figure 3. Dynamic nomogram model of progressive worsening of moderate coronary stenosis
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Figure 4. ROC curve of the nomogram model with

progressive worsening of moderate coronary stenosis
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Figure 6. Decision curve of the nomogram model for

progressive worsening of moderate coronary stenosis
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