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Abstract

The article considers the bioequivalence test between the test drug and patent
drug under a 2x2 crossover design. If there have been some generic drugs
under study, then prior information about the bioavailability of the test drugs
would be available. Therefore, this article considers a Bayesian test for the
bioequivalence of the two drugs based on a robust random effects model for the
estimated bioavailability parameters. A real data is illustrated based on the
proposed Bayesian bioequivalent test.  Finally, a simulation study is

implemented to investigate the performance of the proposed test.

Keywords: Bioequivalence test; 2x2 crossover design; Bioavailability; Bayesian

method; Robust random effects model
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1 £ f1% (R) PR E (T
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- SWEREIKTTOHR L LB
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1
Gl ke Qi1 + €11 Qip + €j21
PEES W+ Fr+P, +5, W+ Fr+P,+S,
2
Gl ke Qiz + €12 Az + €22
Az RiREPL 2 SRR
¥ T 5 e
S 4.99 0.34
logAUC -
= 4.94 0.40
R % 2.17 0.29
logCmax .
= 1.95 0.29
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e FiFHRERLE2 Q%EoREZE piE

N

xS & — i 00% 2 T I piE
logAUC —0.050 (—0.097, —0.004) 0.0000
logCmax —0.221 (—0.308, —0.134) 0.4798

S i e
logAUC 0.138 0.067
logCmax 0.002 0.220
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3 FRETH A @A BRINZ T A 47 %

Posterior
o .
i il F P S Oq Oe df piEe DIC P(Ha) 0dds
(a)logAUC  FDA 4992 -0.050 0035 -0.078 0395 0087 - 000 -
(0.100) (0.029) (0.015) (0.100) (0.083) (0.017)
Bayes-NN 4.992 -0.052 0.035 -0.073 0389 0087 -  -—- -5620 1 Inf,
(0.095) (0.030) (0.015) (0.090) (0.079) (0.017)
Bayes-TN 5.015 -0.052 0.036 -0.050 0.298 0.088 3.638 -- -5567 1 Inf
(0.089) (0.030) (0.015) (0..083) (0.075) (0.017) (0.841)
(b)logCmax  FDA  2.054 -0.111 0.005 -0.112 0243 0.164 0.48
(0.063) (0.027) (0.027) (0.065) (0.062) (0.032)
Bayes-NN 2.060 -0.110 0006 -0.112 0243 0.165
1290 0522  1.094
(0.064) (0.028) (0.028) (0.066) (0.061) (0.033)
Bayes-TN 2.083 -0.111 0.006 -0.100 0179 0.163 3.563 -
ayes 1412 0563  1.073

(0.060) (0.027) (0.028) (0.062) (0.059) (0.032) (0.500)

B A 45¢ logAUC e A # % p~N(4.992,1), F~N(—0.1115,1), P~N(0.035,1), S~N(—0.078,1), 0 o~U(0.001,1), Oe~U(0.087,1), df~U(2,5) -
P.X A 477 logCmax h£Z A # 5 pu~N(2.054,1), F~N(—0.1115,1), P~N(0.005,1), S~N(—0.112,1), 04~U(0.001,1), Oo~U(0.001,1), df~U(2,5) >

FHEN 5 R
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d— -
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BERES 000 T FLF R EH 5 Zenie ™% E ¥

Ut — UR N (o FDA Bayes-NN Bayes-TN
log(0.8) 12 0.3 0.042 0.070 0.080
0.5 0.050 0.040 0.050
0.7 0.028 0.050 0.050
18 0.3 0.048 0.070 0.080
0.5 0.044 0.070 0.080
0.7 0.072 0.070 0.060
24 0.3 0.048 0.100 0.090
0.5 0.076 0.120 0.120
0.7 0.062 0.110 0.080
log(1.25) 12 0.3 0.040 0.050 0.050
0.5 0.048 0.060 0.070
0.7 0.066 0.120 0.120
18 0.3 0.058 0.100 0.100
0.5 0.044 0.040 0.050
0.7 0.038 0.090 0.080
24 0.3 0.038 0.060 0.050
0.5 0.050 0.060 0.090
0.7 0.072 0.070 0.060
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N BEARELZ 0054 B2 H 5 22 (630X

Ut — UR N (o FDA Bayes-NN Bayes-TN

log(0.9) 12 0.3 0.570 0.700 0.710

0.5 0.610 0.700 0.730

0.7 0.560 0.640 0.680

18 0.3 0.700 0.790 0.790

0.5 0.730 0.810 0.840

0.7 0.630 0.810 0.770

24 0.3 0.830 0.890 0.890

0.5 0.810 0.890 0.890

0.7 0.850 0.940 0.910

log(1.0) 12 0.3 0.950 0.950 0.970

0.5 0.900 0.940 0.950

0.7 0.960 0.970 0.970

18 0.3 0.980 0.990 0.990

0.5 0.990 0.990 0.990

0.7 0.990 0.990 0.990

24 0.3 1.000 1.000 1.000

0.5 1.000 1.000 1.000

0.7 1.000 1.000 1.000

log(1.1) 12 0.3 0.620 0.740 0.730

0.5 0.530 0.660 0.680

0.7 0.590 0.660 0.670

18 0.3 0.780 0.860 0.860

0.5 0.760 0.840 0.860

0.7 0.730 0.870 0.880

24 0.3 0.890 0.910 0.910

0.5 0.810 0.920 0.920

0.7 0.840 0.890 0.900

log(1.2) 12 0.3 0.130 0.210 0.230

0.5 0.130 0.170 0.170

0.7 0.190 0.250 0.260

18 0.3 0.260 0.360 0.330

0.5 0.180 0.230 0.250

0.7 0.210 0.310 0.310

24 0.3 0.190 0.300 0.260

0.5 0.220 0.270 0.280

0.7 0.200 0.260 0.270
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