Bioequivalence Evaluation using Population Modeling Method
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ABSTRACT RESULTS (continued)

Table 2. Major Pharmacokinetic parameters of anastrozole

e -
OBJECTIVES In general bioequivalence (BE) study is conducted in healthy volunteers with serial patlents

dense blood sampling for pharmacokinetics (PK). However, some drugs are inadequate to administer to Phoenix Reference drug AUC,., 681.52 160.54 23.56
healthy volunteers mainly for the toxicity. In this case, population modeling analysis with sparse WinNonlin®
concentration data in each patient could be an alternative option. The study was designed to explore the Co 24 14.83 2.58 17.37
possible |mplement§t|on of modeling method fo.r BE test especially for drugs, th‘e BE study of wh_lch Test drug AUC,. 24 647.79 118.02 18.22
can’t be conducted in healthy volunteers for ethical reason such as cytotoxic anti-cancer agents with C 24 15.0 2 96 15.08
anastrozole as a model drug, BE study in healthy volunteers was done recently. e _y ” Aer:: o 595 68 7493 o5 12
- - - - - ererence aru : : : :
METHODS We evaluated the bioequivalency with AUC, and C_., as metrics using the same ) inf
concentration data sets. The plasma concentration data was obtained from a BE study conducted in the Cnax 24 14.25 2.21 15.94
Clinical Trial Center at the Asan Medical Center (Seoul, Korea). A total of 24 healthy male Korean Test drug AUC;, 24 654.76 125.26 19.13
volunteers were enrolled and evaluated for PK analysis. Participants were randomized to receive 1 mg of C o 24 14.19 1.88 14.06
the test or reference formulation, and PK parameters were calculated by noncompartmental analysis
using Phoenix WinNonlin® 6.1 (Pharsight Corporation, MO, USA). The formulations were considered Table 3. Geometric mean ratio of Pharmacokinetic parameters of anastrozole between test and reference drug
]E)IOGQLIIIV_aJenthf tgeb %) Y0 dco(?fldence mtervrz]a_ls or:‘ ttéeEgle?ometrlchmSean ;aélé)s I\cl)f t(le_st to ref_erednceff Method Test vs Reference ratio (%) | 90% Confidence Interval
ormulations for and Cmax were within the Imits of 0.8 to 1.25. Nonlinear mixed-effect o .
: . : : Phoenix WinNonlin® AUC, 96.13 92.79 — 99.59
modeling for both formulations were also conducted using NONMEM® (ICON development solutions,
Dublin, Ireland) and the results were used to characterize and compare the PK. In addition, Individual Crmax TS0 201 — W03t
AUC and Cmax were calculated using NONMEM?®, which were used for the BE test for both NONMEM® AUC;¢ 95.36 92.06 —98.77
formulations. Crroy 09.97 05.89 — 104.22
RESULTS In noncompartmental analysis, the 90% confidence intervals of the geometric mean ratios of SR
_ : _ Abbreviations:
test for_mulatlon to refe_rence formulation Were_0-96—1-08 for Cp, and 0-93—1-_0 for_A_\UC. In mod_ellng C,... Maximum concentration after oral administration, AUC,..,: area under the curve from the administration time to
analysis both formulations could be best described by a two-compartmental disposition model with lag the last drug concentration observable sampling time, AUC. : area under the curve from the administration time to
phase In absorption and the 90% confidence intervals of the geometric mean ratios of test formulation to infinity.
reference formulation were 0.96-1.04 for C_, and 0.92-0.99 for AUC,.
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Figure 2. NONMEM?® codes for each test and reference drug modeling (two-compartment disposition model with lag
~*~ Reference time in absorption) after oral administration of anastrozole. (left: test drug, right: reference drug)
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CONCLUSION

o | | | | | | | | The BE test of both test and reference formulations had similar results for PK parameters such as AUC
pemo®om (hlj)“ 44 168 12 206 and C__., In both noncompartmental and modeling analysis, which suggest the possible use of modeling
analysis in BE test with sparse concentration data. Through modeling and extensive simulation analysis,
we expect that we could figure out the number of sampling point and subject number needed to obtain
Figure 1. Mean plasma concentration-time profiles of anastrozole after oral administration of anastrozole. Bars an accurate pharmacokinetic parameters. The simulation study to find out the least sampling points and

fepiesentstanaaraienrors (UPPErlineanscale; | OWETEN 0glineanscale) subject numbers needed to estimate the equivalent results with true AUC and C,_.. is undergoing.
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