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The objective of this research was to compare bias and precision of prediction of steady-state serum
lithium concentrations between the conventional population models, Yukawa, Pepin, Zetin, Lobeck, Jermian,
Wanida models, and the modified population models of these conventional models. The models were modified
based on retrospective observational data obtained from 248 subjects (95 inpatients and 153
out patients). The selection of modified models were performed according to their bias and precision, the
lowest of these values in a particular model indicating the best modified model. Additional prospective data
obtained from 30 subjects were used for validating the best modified model and conventional models.

The best model for Thai psychiatric patients was the modified Yukawa mode! that estimated the
clearance based on the following equations; if age < 50 years, CL (L/day) = 36.5 + (0.242 x TBW (kg) -
7.79)/Scr (mg/dL); if age 2 50 years, CL (L/day) = 28.9 + (0.220 x TBW (kg) - 6.71)/Scr(mg/dL)
- 0.634 x (age (years) - 50) . The modified Yukawa produced the lowest bias, -0.0004 (95%CI-0.03, 0.02) and
precision, 0.24 (95%ClI 0.209,0.261). The estimated parameter was used for predicting the trough concentration
of lithium via a formulation ¢ gin (mEqg/L) = Dose (mEq/da\y)/CL (L/ day). When bias and precision of the
modified Yukawa model and other models were compared (Test data n = 30). Bias and precision of the
modified Yukawa were 0.03 (95%CI -0.013,0.075) and 0.12 (95%CI 0.095,0.140). Bias of the modified
Yukawa was the lowest and significantly different from other models (p< 0.001). Precision of the modified
Yukawa model was also the lowest (0.12) and different from the Yukawa model (p=0.002) and the other
models (p< 0.001), but not different from the Lobeck model (p=0.063)

In conclusion, the findings suggest that the best population mode! for Thai psychiatric patients is the

modified Yukawa model as compared with Yukawa, Lobeck , Zetin , Jermian , Pepin and Wanida models.



