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[ Abstract] Objective To compare the efficacy of BP neural network, random forest and decision tree in predicting

early neurological deterioration (END) after intravenous thrombolysis in patients with acute cerebral infarction (ACI) . Methods

A total of 342 ACI patients who received intravenous thrombolysis with recombinant tissue plasminogen activator (rt—PA) in
the Department of Neurology, Wuzhou Hospital of Traditional Chinese Medicine from March 2021 to March 2022 were enrolled.
The patients were divided into END group (n=66) and non—END group (n=276) according to the presence or absence of END
24 h after thrombolysis. The clinical data of the two groups were compared to screen the possible influencing factors of END
after intravenous thrombolysis in ACI patients. Then all patients were divided into a training set and test set at a ratio of 7 @ 3.
The training set was used to construct the BP neural networks, random forests, and decision trees for predicting the risk of END
after intravenous thrombolysis in patients with ACI, and the test set was used to evaluate the predictive efficacy of the BP neural
networks, random forests, and decision trees for the risk of END after intravenous thrombolysis in patients with ACI. Results
The AUC of BP neural network in predicting END after intravenous thrombolysis in test set ACI patients was 0.957 [95%CI (0.918,
0.995) ], the precision ratio was 0.682, the recall rate was 0.882, the sensitivity was 0.882, the specificity was 0.912, and the
accuracy rate was 0.912. The AUC of random forests in predicting END after intravenous thrombolysis in test set ACI patients was
0.969 [95%CI (0.913, 1.000) |, the precision ratio was 0.948, the recall rate was 0.989, the sensitivity was 0.989, the specificity

was 0.925, and the accuracy rate was 0.947. The AUC of decision tree in predicting END after intravenous thrombolysis in test set
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ACI patients was 0.848 [95%CI (0.737,0.959) |, the precision ratio was 0.750, the recall rate was 0.883, the sensitivity was 0.750,
the specificity was 0.914, and the accuracy rate was 0.883. The results of Delong test showed that the AUC of random forests in

predicting END after intravenous thrombolysis in test set ACI patients was larger than that of decision tree (P < 0.05) . There was

no significant difference in AUC of BP neural network and decision tree, BP neural network and random forest in predicting END

after intravenous thrombolysis in test set ACI patients (P > 0.05) . Conclusion BP neural network, decision tree and random

forest had good predictive efficacy for END after intravenous thrombolysis in ACI patients, and the discrimination of random forest

for END after intravenous thrombolysis in ACI patients is better than that of decision tree.
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Table 1 Comparison of clinical data between the two groups

. END4L JEENDAL

zR (i=66)  (nzip) OO P

3 () 37129 145/131 0266"  0.606
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BIHE (n (%) )
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Figure 1 BP neural network for the risk of END in patients with ACI after

intravenous thrombolytic
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Figure 2 Visualization results of relationship between model error rate and

random forest trees
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Figure 4 Decision tree of END after intravenous thrombolysis in ACI

patients
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Table 2 Efficiency of BP neural network, random forest and decision tree
in predicting the END after intravenous thrombolysis in training sets ACI

patients
TR AUC  FEGR AR REE  FERE EE
BPHIZERZE 0963  1.000 0935 0935 1.000  0.987
BEWLARAK  1.000  1.000  1.000  1.000  1.000  1.000
RIS 0916 0971 0739 0995 0739  0.946

3 BPHIZEMNS . FEPLARARAD SR I LA A CTE 3 & A2 END
RIRLRE
Table 3 Efficiency of BP neural network, random forest and decision tree

in predicting END after intravenous thrombolysis in test set ACI patients
iR AUC (95%CT) R Hil REUE RRE ERE
BPHIZMZ 0957 (0918, 0.995)  0.682 0882 0882 0912 0912
BEOLARAR 0969 (0913, 1.000) 0948 0989 0989 0925 0.947
W 0.848 (0.737, 0.959) 0750 0.883 0750 0914 0.883
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Figure 5 ROC curve of BP neural network, random forest and decision tree in predicting END after intravenous thrombolysis in test set ACI patients
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