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Prediction of the dose-effect relationship of atorvastatin in patients with primary hyperlipidemia by mathematical

model

LIU Ya-nan, LIU Jing-hua, HU Ying-ying
( Department of Pharmacy, Wangjing Hospital of China Academy of Chinese Medical Sciences, Beijing 100102, China )

[ Abstract] Objective: To explore the feasibility of predicting the dose-effect relationship of atorvastatin in patients with primary
hyperlipidemia by mathematical model. Methods: Ninety-two patients with primary hyperlipidemia who were treated by atorvastatin in
Wangjing Hospital of China Academy of China Medical Scienies from January 2016 to December 2016 were divided into control group,
observation group and model group according to the dosage. The relationship between the dose and effect of atorvastatin was predicted by
mathematical model. Results: The dose of atorvastatin for the treatment of patients with primary hyperlipidemia predicted by the model
was (29.16+4.25) mged™ and the optimal dosage was (19.45+3.56) mged™'. The pharmacokinetic parameters and serum concentrations of
atorvastatin and the levels of triglyceride (TG), total cholesterol(TC), low density lipoprotein cholesterol (LDL-C) and very low density
lipoprotein-cholesterol (VLDL-C) had statistically significant difference among the three groups (£<0.05). There was statistically significant
difference in the pharmacokinetic parameters and serum concentrations of atorvastatin and the levels of TG, TC, LDL-C and VLDL-C
between the control group and the observation group (£<0.05). The pharmacokinetic parameters and serum concentrations of atorvastatin
and the levels of TG, TC, LDL-C and VLDL-C were statistically different between the control group and the model group (£<0.05).
The pharmacokinetic parameters , drug peak concentration, half-life and the area under the curve were statistically significant between
the observation group and the prediction model (7>0.05), but there were no significant difference in the relative clearance rate, apparent
distribution volume, peak time, plasma concentration, and the levels of TG, TC, LDL-C and VLDL-C (P<0.05) . It was found that the
predicted individual serum concentrations and the actual values were evenly distributed on both sides of the diagonal in the scatter plot. The
difference in the incidence of adverse reactions among the three groups was statistically significant (3°=7.038, P<0.05). Conclusion: The
mathematical model can be used to predict the optimal dosage of atorvastatin in the treatment of patients with primary hyperlipidemia, so as

to obtain a better clinical effect.
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