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Construction and validation of a risk prediction model for liver cirrhosis complicated
with minimal hepatic encephalopathy based on the involvement of traditional Chinese
medicine factors

Wen Jingkui, Zhao Yanan, Wang Shouyun, Zhou Xiaodan, Jiao Xiujuan, Cao Lihua,
Zhao Peili, Liu Jiaqun, Qi Liyun, Liu Kun, Zhao Zhijun, Zhao Jing (Department of Liver
Diseases of Traditional Chinese and Western Medicine, the Third Hospital of Qinhuangdao,
Hebei Qinhuangdao 066000, China)

Abstract: Objective To construct a risk prediction model for liver cirrhosis complicated with
minimal hepatic encephalopathy (MHE) based on the involvement of traditional Chinese
medicine factors. Methods A total of 408 patients with liver cirrhosis admitted to the Third
Hospital of Qinhuangdao from January 2019 to January 2022 were selected as the training
set, and 125 patients with liver cirrhosis from February 2022 to January 2023 were selected
as the validation set according to the same standard. The clinical data [including course of
disease, cause of disease, model for end-stage liver disease (MELD) score, international
normalized ratio (INR), total bilirubin (TBil), etc.] and traditional Chinese medicine syndrome
characteristics of the patients were analyzed. Lasso regression and multivariate Logistic
regression were used to analyze the risk factors for MHE in patients with liver cirrhosis. The
nomogram model was constructed by R (R3.6.3) software package and rms program package,
and the goodness of fit was tested by graphical calibration method and Hosmer Lemeshow (H-L)
method. The predictive performance of the nomogram model was evaluated by calibration
curve, receiver operating characteristic (ROC) curve and decision curve. Results Among the
408 patients with liver cirrhosis in the training set, 44 cases were confirmed with MHE, and
the incidence rate was 10.78%. There were statistically significant differences in the distribution
of traditional Chinese medicine syndrome types, disease duration, history of hepatic
encephalopathy, infection, alkalosis, renal dysfunction, splenomegaly, abnormal TBil and ALB
levels between patients in MHE group and non MHE group in the training set (all P << 0.05).
Logistic regression analysis showed that liver and kidney yin deficiency (OR = 1.354, 95%CI:
1.053~1.740, P = 0.018), decompensated cirrhosis (OR = 2.776, 95%CI: 1.323~5.824,
P =0.007), history of hepatic encephalopathy (OR =2.767, 95%CI: 1.339~5.720, P = 0.006),
infection (OR = 2.596, 95%CI: 1.237~5.450, P = 0.012), alkalosis (OR = 3.023, 95%CI:
1.447~6.317, P = 0.003), splenomegaly (OR = 2.786, 95%CI: 1.345~5.770, P = 0.006),
TBil > 24 pmol/L (OR = 2.593, 95%CI: 1.261~5.333, P = 0.010) and ALB < 35 g/L (OR =
0.426, 95%CI: 0.204~0.890, P = 0.023) were independent risk factors for MHE in patients
with liver cirrhosis. The C-index of the training set and the validation set were 0.822 and 0.807,
respectively, and the calibration curve was roughly consistent with the ideal curve trend. The H-L
goodness of fit test showed that the models of the training set (* = 13.542, P = 0.082) and validation
set (° = 10.747, P = 0.073) had good fitting effects. The areas under the ROC curve of the
models of the training set and validation set were 0.803 (95%CI: 0.775~0.831) and 0.796
(95%CI: 0.768~0.824), respectively. The net benefit value was higher when the threshold
probability was 3%~65% in training set and 5% ~70% in validation set. Conclusions Liver
and kidney yin deficiency, decompensated cirrhosis, history of hepatic encephalopathy,
infection, alkalosis, splenomegaly, TBil > 24 pmol/L and ALB < 35 g/L were independent

risk factors for complications of MHE in patients with liver cirrhosis. The constructed
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nomogram model could accurately assess and quantify the risk of developing MHE in patients

with liver cirrhosis.

Keywords: Liver cirrhosis; Hepatic encephalopathy, minimal; Traditional Chinese medicine

factors; Risk factors; Prediction; Nomogram
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