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Abstract: This study aims to save cost of sampling for estimating the area under the amlodipine plasma
concentration versus time curve in 24 hours (AUCy_,, ). Limited sampling strategy (LSS) models was
developed and validated by mutilple regression model within 4 or fewer amlodipine concentration values.
Absolute prediction error (APE), root of mean square error (RMSE) and visual predict check were used as
criterion. The results of Jackknife validation showed that fifteen (9.4%) of the 160 LSS based on regression
analysis were not within an APE of 15% by using one concentration-time point. 156 (97.5%), 159 (99.4%)
and 160 (100%) of the 160 LSS model were capable of predicting within an APE 15% by using 2, 3, 4 points,
separately. Limited sampling strategies have been developed and validated for estimating AUCy_,4;, of amlodipine.

The present study indicated that the implemention of both 5 mg and 10 mg dosage could enable accurate

predictions of AUC_,4}, by the same LSS model. This study shows that 12, 4, 24, 2 h after administration are
key sampling time points. The combination of (12, 4), (12, 4, 24) or (12, 4, 24, 2 h) might be chosen as

sampling hours for predicting AUC,_,4, in practical application according to requirement.
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6 Table 2 Coefficient of determination of some of the best linear
—m— 5 mg Group | equations for estimation of AUCp-4 5 in 1-4 sampling times
5 T —0— 5 mg Group 2
. ) 1 5 mg Group 3 strategy
E 5 mg Group 4 Sampling
& 4 5 mg Group 5 . r Linear equation
E 5 mg Group 6 time/h
s 3 10 mg Group 7 12 0.871 11.905+17.750xCy,
I 10 mg Group 8
= 8 0.790 7.887+17.413xCy
3 2
:‘:j 12,4 0.944 8.580+14.225%xC,+4.415%C4
© 1 N 12,6 0.929 2.620+12.777%xC1,+6.990xCq
a:'55%!---... 12,2 0.919 11.267+15.567xC ,+3.374%C,
0
] i 24,12,4 0.981 3.103+7.143xC,4+10.538%C,1+4.408xCy
0 24 43 72 % 120 144 24,12,2 0964 5.138+7.921xCyu+11.320%C +3.601xC,
Time/ h 12,6,4 0960 4.160+12.347%C,+4.029xCe+3.177%Cy
Figure 1 Concentration-time curve of amlodipine after admini- 24,12,6,4 0987 0.927+6.285%Cy4+9.775%C,+2.587xCs+3.617xCy4
stration of 5 mg or 10 mg amlodipine orally to 8 Chinese health 24.12,4.2 0987 3.455+7.464xCait10.327%Cy243 221 xCat1 527%Cs
volunteer groups. The two groups of data collected from the
24,12,8,4 0986 1.453+6.281xC,4+8.835%C1,+2.962xCs+4.113%xCy

same bioequivalence study were indicated by solid and empty

symbols with sample shape. Values are given as mean + SE

Table 1 Pharmacokinetic parameters of amlodipine in healthy

Chinese volunteers. X =£5S

Parameter
AUCo-t /ug'L™"h
AUCq-., /ug'L™"h

5 mg (n = 120)
160.80 + 47.80
181.67 + 57.70

10 mg (n = 40)
176.16 + 51.53
190.23 + 54.40

tiz /h 42.92 +24.70 31.59 +5.94
tinax /h 7.12+2.75 435+1.75
Conax /gL 3.41+0.81 5.04+1.36
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Table 3 Jackknife validation of absolute prediction error (APE) and root of mean square error (RMSE) in the different sampling

strategies for prediction of AUCy 24 p.

a: Lower limited prediction error; b: Up limited prediction error; c: Number and ratio of

calculated AUC-24, with a prediction error beyond 10%; d: Number and ratio of calculated AUCy,4, with a prediction error beyond 15%

Sample time/h r? RMSE Laps* Unpe” >10% N (%)° >15% N (%)
12 0.871 10.23 0.174 32.827 46 (28.8) 15 (9.4)
8 0.790 13.38 0.089 39.381 72 (45.0) 45 (28.1)
12,4 0.944 6.83 0.000 37314 17 (10.6) 4(2.5)
12,6 0.929 7.04 0.024 20.123 28 (17.5) 10 (6.3)
12,2 0.919 8.44 0.011 25.821 33 (20.6) 14 (3.8)
24,12, 4 0.981 4.10 0.013 20.117 2(1.3) 1(0.6)
24,12,2 0.964 5.92 0.009 20.723 14 (8.8) 4(2.5)
12,6,4 0.960 5.68 0.003 30.486 12 (7.5) 2(1.3)
24,12, 6,4 0.987 3.38 0.007 17.672 3(1.9) 1(0.6)
24,12,4,2 0.987 3.46 0.031 10.419 1(0.6) 0(0.0)
24,12,8,4 0.986 3.38 0.006 15.745 3(1.9) 1(0.6)
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Table 4 The median (95% CI) of the intercept and the coefficient (A;) results of different LSS (limited sampling strategy) model calcu-

lated by using Bootstrap method

Sample time/h Intercept A A, Az A,
12 11.91 (8.31-15.01) 17.74 (16.6—19.13)
12,4 8.57 (6.42-10.48) 14.21 (13.32-15.33) 4.41 (3.82-4.95)
24,12,4 3.11 (2.07-4.14) 7.13 (6.45-7.8) 10.53 (10.07-11.07) 4.41 (4.05-4.74)
24,12,4,2 3.45 (2.65-4.25) 7.46 (6.86—8.13) 10.31 (9.85-10.8) 3.22 (2.95-3.56) 1.53 (1.22-1.74)
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Figure 2 B-A plots of AUCy 241 predicted by each LSS. Pred: Value of prediction; Obs: Value of observation.
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Table 5 Predictive performance for the LSS for prediction of AUCy-24 1, for 10 mg amlodipine orally to 36 Chinese health volunteers

LSS equation RMSE Lape Unpe >10% N (%) >15% N (%)
8.58+14.23xC,1+4.42xCy 10.93 3.11 20.65 18 (50.0) 4 (11.1)
3.1047.14xCp4+10.54%C,1+4.41xCy 6.04 0.41 13.65 2 (5.6) 1(2.8)
3.46+7.46xCy4+10.33%C,+3.22xCy+1.53%xC, 5.70 0.33 11.67 2(5.6) 1(2.8)
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