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ABSTRACT

Purpose. To develop a PPK model in NOY

Simultaneous Population Pharmacokinetic (PPK) Modeling of Irinotecan (CPT-11) and

Its Major Metabolites, SN-38 and SN-38G
A. Xiao,' J. Fiedler-Kelly,! L. Schaaf,? J. P. McGovren,2G. Elfring,2S. Sardella,’ and M. Redman’
1Cognigen Corporation, Buffalo, NY and 2Pharmacia Corporation, Peapack, NJ

Bioanalytical Assay Method

« Total (sum gl c

(Cp) profies of CPT-11 (C) and its metaboites, SN-38 (S) and SN-38G (G).

+ Mean interassay precision: < 6% for all species

+ Mean interassay QC sample recovery range: 92-112°% for allspecies

Methods. Data o pts) (2505, 2499 and
715 samples f0rC, S, and G g w

over 90 mins) of 100 (235 p), 125 (130 ps),or 150 mgim2 (10 pis) wkly for 4 ws, followed by a 2-wk

rest period. Samping was 10,1,2,4,and 24 -

during Week 1 andlor 1 P rhar Model

and validation of the model,

Results.
represent 12% develope
(interindividual variabiity, %CV): 23 441.0 (527), 7.6240.66, and 9.1541.24 (53.1) Lihr; central volumes
0824.7,39.3:13.4, and L c
5,510G,and G0 S estimated as 3.1820.14 (29.1), 215434 (48.7), and 27.7 (35.5), respecively. The
.S, 6,36.9,and 19.4%C tvel

forC,1forS, o

.S,

Conclusions. Using pr this model

fis 0 the Cp profiles of C, S,

INTRODUCTION

+ linotecan (CPT-11

* NONMENP Vusing fist-order estmation

Model Development: Uses 80% of the available patients
11 sampes for CPT-11
~ 2006 sampes for SN-38
- 580samples for SN-38G

+ Nodel Validaton: Uses the remaining 20% of the available patients
494 samples of CPT-11
~ 493samples for SN-38
~ 135 samples for SN-38G

models evaluated for residual error

+ Model selection basedon:
~ goodnessof-ft ploss (each species and overs

precision (%SEM) of the parameter estimaks

~ changes in the interindividual and residual variabiity

- physiologic relevance

~ numerical stability

Lisapr

9
SN3s ugated to fom the

metbolsm
‘secondary metaboite, SN-38G.

. and overall)
+ model predictions versus measuremens plots
+ devition dstribution plots

. of SN-38 are lower T-11 and SN-38G, but SN38 is
approximately 1 9
. (PK) of CPT-11
analysis peces, CPT-11, SN-38,
and SN-38G, simutaneously.
. Table 1: Patient Demographics
the PK of CPT-11 would

* This analysis descrves
simultaneously fits the piasma concentration profies for GPT-11, SN-38, and SN-38G.

Study Design and Data

« Five Phase Il clinical trials of CPT-11 in patents with colorectal (ihree tials) or non-small-cell lung
(NSCLO) cancer (two trias)

o weekly for 4 wesks,
cycle). Dose adiustments were based on predefined crilria.

CPT-11CPT-11CPT-11 CPT-11 cPT1
E +

—
iz 3 4 5 6 e
Week of Couse

« PKsamping: weeks 1 and 3 at pre-dose, endof infusion, 1,2, 4, and 24 hours postiniusion in four
Studies 1 (without 1 and 4

- NSCL

‘Age [Mean, Range] (yrs) 60 (25-84)
Weight [Mean, Range] (Kg) 76 (43-139)
Body Surface Area [Mean, Range] () 19(1425)
Gender

Male 169 (55899

Female 134 (84299
ECOGPerformance Status:

0 156 (51.5%

1 126(41.6%

2 21(69%
Ethnic Origin:

Caucasian 255 (84299

Non-Caucasian 48(15.8%

Table 2: Patient Baseline Laboratory Values

(Table 3)

Mean (sd) Bange
Creatinine Clearance (mLimin) 855(318) 342-2063
Aspartate Aminotransferase (UL) 363(251) 8-201
Total Bilirubin (mg/dL) 05(03) 01-12
12702 83-179

Table 3: Distribution of PK Samples by Study and Week

Number of PK samples colected

Model Assumptions

Week 1 Week3
No.ofpts  No.ofpis
Sudy emoles  samped  OPT11 SN38  SN38G  OPTA1  SN38 SN38G
1 a as 105 108 [} EEEED [}
2 167 162 o1 789 0 61 6ot 0
3 a a w2 0 2 0
4 as 2 02 102 102 w  aow
5 183 128 S0  ses 569 0 0 0
Towl 491 a75 109 1705 en 796 795 as

Figure 1: Observed Concentration-Time Profiles
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Figure 2: 5-Compartment Model

Figure 5: Goodness-of-Fitfor SN-38G Concentrations

1o SN 3B was induded o1 SN-38G 0 SN-38 and B |
‘subsequent reabsorption in the intestine. K‘ A
2s OPT-1 88%1 B 0
mass balance sdywhere: 8 o
~ ClLes/OLe =0.136 was used to express +SN-38G) 10 GPT-11 £ H G
GLes and Gl Tt N byoih 3 3
pathways, respectiely; and & @
~ CLs/CLsg"(CLgS/CLg+1) = 117 was used o assign the raio of SN-38 1o SN-38G elmination g L
(1.5%:105%), where GLs b H .t ER
conversion 1o SN-38G, respeciively, and GLg and Clgs through intact 1o £ oty
elimination and conversion to SN-38 (Fig 2) G . o -1
Table 4: Final Parameter Errors for the H M 3 OE
nterindividual i -
Varabity 1 ey
0V 3
Parameter Estmate “LSEW Estmale __oSEM H 100 00| G 80 100 120 140 160 180
Cle L) 234 %3 527 I H Measured SN-386 (ng/mL as CPT-11) Prected S5-380 (ng/mL os CPT-11)
Ratio of GLGLes/CLe 0136 Fed NA NA NA
CLes (L) NA NA 201 164 Model Validation
cLs Ln) 762 87 NEY NEY
Ratio of CLCLsg/CLs 282 159 87 183 e PK mode! ws found
1e6 o3t 208 + The deviations a zero for 11
Excretion Ratio: SN-38 10 SN38G 0,143 Fired NA NA NA .
GLgs (LM NA 873 ~ Biased sampiing for the validaton datset
VI, V2,V V4, V5 (L) 108,393,523,128,140 4.4,134,300,232,11.1 NE NE ~ Influence of outiers
apum 2 1e0n ne ne - Potentlcovriat efeos
Qg (Lhn 240 78 NE NE
Residual Variabilty, OPT-11 (%0V) 276 97 NA NA R Dot Vadati
Residual Variabily, SN-38 (%:CV) 369 97 NA NA fgure 6: Model fation alidation
Residual Variabilty, SN-38G (%CV) 194 317 B e e T
A~ Not Appicable: NE - Not Estimaled: NE - Not Estimabie; and * - GaloJlabd mean of e %SEM for VA . e
(128 +23.2%SEM) and the %SEMfor @, V4TS(161 + 4.8%SEM). | &
Figure 3: Goodness-of-Fit for CPT-11 Concentrations PO B ¢ - :
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profies for CPT-11, SN-38, and SN-38G.
om th

previous report.
. the basis for evaluaton of
CPT-11 and its metaboltes.

alysis

b

an
other agents wit compiex metaboism

Slatter etal, Drug Metabolsm and Disposition 200028(4):423433



