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Interpretability of Chinese Medicine Four Examinations Information of Major Adverse Cardiovascular
Events in Resistant Hypertension: based on Random Forest Rule Extraction Method
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Feibiao'?, YANG Jiwen’, WANG Liying’, HAN Xuejie’, SHANG Hongcai'

1. School of Mathematics and Computational Science, Hunan University of Science and Technology, Xiangtan, 411201; 2. Insti-
tute of Basic researches in Clinical Medicine, China Academy of Chinese Medical Sciences; 3. Xiyuan Hospital, China Academy
of Chinese Medical Sciences; 4. Dongzhimen Hospital, Beijing University of Chinese Medicine

ABSTRACT Objective To explore the classification rules and characteristics of clinical information in resistant
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hypertension (RH) patients with major adverse cardiovascular events (MACE). Methods We collected the elec-
tronic medical records of 2503 RH patients, among which 1286 cases had MACE. The basic personal informa-
tion including gender, age, past history, family history, personal history, and history of infectious diseases, tradi-
tional Chinese medicine (TCM) four examinations information, and western medicine diagnosis information were col-
lected. The previous study identified 140 indicators closely related to the occurrence of MACE in RH patients. The
distribution of the closely related indicators in 2093 patients was analyzed, and the random forest rule extraction meth-
od was used to analyze the characteristics that influence the occurrence of MACE in RH patients. Multiple decorrela-
tion decision trees were buit through structured data processing and random forest training, which can generate a
wealth of decision rules. The rule extraction method was used to extract, measure, trim, and select rules. The se-
quential coverage method was used to filter the simplified classification rule set, and the interpretability measurement
of the rules was defined. Results The top frequent five closely related indicators of the TCM four examinations infor-
mation among 2093 patients were wiry pulse (1101, 52.6%) , greasy coating (947, 45.25%) , poor sleep (870,
41.57%), and pale complexion (784, 37.46%). The top five frequent information related to patients’ basic informa-
tion and western medicine diagnosis information were normal heart rate (1765, 84.33%) , previous hypertension
(1601, 76.49%) , age older than 60 years old (1547, 73.91%) , normal diastolic blood pressure (1428, 68.23%),
and grade 3 hypertension (1151, 54.99%). The interpretability analysis of the influencing factors showed that were
three rules for predicting RH+MACE with error less than 0. 05, which were Rule I : cough ¢(’1’) & old tongue
¢ ('1") & dizziness ¢ ('0") & chest tightness ¢ ('0’) ; Rule Il : Nausea ¢ ('0’) & carotid arteriosclerosis ¢ ('1") &
Xuanmai ¢('1") ; and Rule Il : suffocation ¢ ("1"). The classification accuracy of the three rules has reached more
than 95% (error less than 0. 05), and has a certain clinical interpretability. The model evaluation index results of the
rule set: sensitivity (0. 85) , specificity (0.73), accuracy (0. 83), area under the receiver operating characteristic
curve (AUC) value (0.80), and interpretability value (0.96). Conclusion Presentation of cough, old tongue,
carotid arteriosclerosis, wiry pulse, wheezing, and with no symptoms of dizziness, chest tightness and nausea are
taken as the core classification elements for predicting MACE in RH patients.

Keywords resistant hypertension; major adverse cardiovascular events ; random forest rule; interpretability studies
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