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+ Interethic differences are important sources of indvidual variation in drug disposiion
andresponse.

+ Genetics can account for 20-95% of variabiity in drug disposiion and effects (1),
Therefore, PK/PD comparisons across different ethnic groups have become an important
topic in the global acceptabilty of foreign clinical data (2.3).

+ Population PKIPD analysis can provide valuable information regarding the influence of
ethnic diferences on the PK/PD of a compound,

+Debate exists whether a paramelric approach or a non-parametric approach  is
‘appropriate for tis type of evaluation.

« Parametric (NONMEM?)
- Assumes a specific distributon for interindividual variabikty of parameters,
+ Assumes unimodal distibutons unless subpopulations are defined.
« Nor-parametric (NPEM)
+Does not assume a specific distibuion for iterindvidual variabiity of
parameters.
- Does uilize a specified range for parameters.

+ Using simulated data, assess the abilty of NONMEM® and NPEM® 1o accurately and
precisely predict the PK parameters of indvidual subjects when ethnic differences are
presen

Data Simulation

Pharmacokinetic Model

+PK parameters for nifedpine, comipramine, and reboxetine were selected because
and extensive (458)

nfirstord
+ Interindidual variabity of CL (20 %CV), V (20 %CV), and Ka (30 %CV) for each
metabolism subgroup — exponential error model

« X = Xxexph)  (n- normal distibuton)

L. Phillips,t M. Vo,* J. Hammel, J. Fiedler-Kelly,! and E. Antal?

1Cognigen Corporation, Buffalo, NY and ?Pfizer, Incorporated, Kalamazoo, Ml

« Residual variabity ~ 15 %CV — proportonal erfor model
G, 1+ epsty + epsz,)
+EpsL: 4 56OV and Eps2: 11%CV  (eps - norma disributon)
« Concentrations simulated at approximate steady:state conditons
- Nifedpine: 10 doses of 5 mg tid
+ Clomipramine: 31 doses of 100 mg qd
+ Reboxetine: 15 doses of 4 mg bid
Simulation Dataset Characteristics
+ 24 Simulaton Datasets
« Three medcatons
« Two population sizes (n=50 or n=200)
« Two distributions of subpopulatons (10%/90% and 40%/6096)
+40/60 not expected for poor metaboism but could reflect differences for
ifferent type of subpopuition (e 9. gender)
+Two Samping Schemes
 Dense: 10-14 samples during a dosing interval
 Sparse: Four samps during a dosing intenval (random)
+ Eachintenval duided into 4 ime windows / one sample per vindow
Al Gata simulated using SAS?, version 8.2
Pharmacokinetic Analysis
NONMEM® (Parametric)
K o each methods.
1F0
2 FOCE/nteraction
o Land

3. F0
4 FOCENteraction
NPEM® (Non-parametric)
+ PK model descibed above fit to each dataset parameterized by Ka, CL, and V (where:
Kel=CLV)

. e danaset
- Standard deviaion of assay was esiimated as a fnear funcion wit a residual variabity
of 4%Cy
~Remaiing sources of residual variabity modeled using a consiant CV. error model
(estimated gamma)
Comparison of Methods
+Parameters: CL, Ve, Cmax, and C,
+ Caleulated summary siatisics of percent precicion error (bias) and absolue
prediction error (precision) for each parameter
L00. (Parameter - True Parameter) / (True Parameter)
- IPEI34=Absolute value of PE%
* Statistical differences between each NONMEM® estimation method and NPEM®
were assessed by performing a sign est using:
 Diference of the median PE% for the two methods (tias)
~ Difference of the 75" percentile |PE|% for the two methods (precision)
- Alpha value of 0.05
- A posive diference for the sign test vas assumed for datasetsimethods with
an unsuccessful minimizaton

Data: Nifedipine / Clomipramine / Reboxetine
+ Dataset Number (DSN): Population Size /% Poor Metabolism / Sampling Scheme

=50 /10%/ Full DSN=5: =50 /40%/ Ful
=50 /10%/Sparse  +DSN=6: n=50 /40% Sparse
=200/ 10% / Full “~DSN=T: =200/ 40% / Full

1=200/10%/ Sparse  + DSN=8: =200 / 40% / Sparse

Table 1: Mean of Dataset Mean Pharmacokinetic Parameter Values and Mean %CV

Pharmacokinetic Analysis, continued

Table 3: Percent of Datasets where the NONMEM® Method Exhibited More Bias
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Pharmacokinetic Analysis Mean (D) Albamsets | 20 s0en [ w0 | @20 4213
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Figure 1: Empirical Joint Probability Density Plot of (CL.V): Reboxetine Dataset #7

(599,018) | (7535,16.42) | (146,1215) | (659,554

FOCE |22 | 017(169) | -089(772) | -072(133) | -0.46(203)
(477,188) | (1644,1366) | (269,178) | (-4.00,4.16)

MxFO |24 | -L05(119) | -332(668) | 106(170) | 0.72(1.92)
(429,057) | (1620,885) | (216,584) | (429.529)

MxFOCE | 21 | 044(107) | -255(681) | -045(131) | 0.94(132)
(171,223) | (1879.1137) | (292.186) | (378,191

NPEM | 24 | 216(249) | 5511393 | -173(289) | -3.47(196)
(374,502) | (6287,580) | (6.03,489) | (757,045

75" Percentile PE[%

Fo 803(283) | 37.96(2889) | 1102(604) | 1L.97(258)
(459.1383) | (921,11026) | (514,2529) | (675,1712)

FOCE |22 | 763(321) | 2820(17.28) | 823(256) | 1056(193)
(441,1856) | (832,6926) | (502,1319) | (5:75.13.58)

MxFO |24 | 723(204) | 2399(1025) | 887(424) | 1061 (241)
(449.10.43) | (922,4738) | (466,22.38) | (600, 14.4)

MxFOCE | 21 | 7.14(221) | 2296(872) | 858(320) | 1031(101)
(421,1022) | (788,4109) | (472,1608) | (6.93,13.00)

NPEM |24 | 995(230) | 5233(4971) | 1233(373) | 1496(263)
(714,1638) | (1175,25415) | (7.75.19.59) | (1093,27.25)

N Number o Gatasets Wi & swccessil mimemizaton

methods are adequate for fiting pharmacokinetic models
1o data with two welk-defined subpopulations of CL and V.

+ The bias of CL and V estimates was generally not statistically different betveen the two
methods.

« The precision of CL and V estimates was generall statistically higher for the parametric
methods than the non-parametric methods.
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Comparison of Methods.

« Table 3 shows the percentage of datasets for which the indicated NONMEM® method
had a larger median PE% or a larger 75" percentil [PE[% than the NPEM® method

« A percentage less than 50% indicates that the NONMEM® method was less biased or
more precise than NPEM®

« Red values indicate that the percentage of datasets was statistically significantly less
than or greater than 50% (p<0.05)
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