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Abstract NKTR-102 Pharmacokinetic Analysis Covariate Analysis
Background: NKTR-102 demonstrates significant anti-tumor activity with a tolerable toxicity profile in pts with platinum- Observed and Model-Predicted Concentration-Time Profiles for Representative Patients at the Recommended Phase 2 Doses Listing of Potential and Statistically Significant Covariates
resistant/refractory ovarian or metastatic breast cancers. NKTR-102 is a novel topoisomerase | inhibitor that uses Nektar’s
sustained exposure throughout the dosing interval. Methods: NKTR-102 was administered as a 90-min 1V inf. to 94 pts: 76 pts 1000000 1000009 1000000 Age Gender eGFR# Bilirubin UGT1A1*28
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Coadministration of cetuximab had no effects on NKTR-102 PK and vice versa. PK in pts with ovarian and breast cancer were 5 . ‘\i\\\x\ UL o) . R 1 1 Lines = model-predicted _ — — . —
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concentrations; these enhancements appear responsible for improved efficacy and tolerability profiles. The PK of NKTR-102 and
metabolites are predictable and do not require complex dosing adjustments and support ongoing Phase 2 clinical development as PK Parameters . Clearance v _ AUCuoce normaized n=538N38'G Kiorm APC Krorm
single-agent in metastatic breast, platinum-resistant ovarian, and metastatic colorectal cancers. Mean (%CV) plasma pharmacokinetic parameters for NKTR-102, irinotecan, SN38, SN38-G, and APC after a 90-min intravenous infusion of the first NKTR-102 dose between 58-245 mg/m? I - T e % | . -
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- NKTR- _02 uses Nektar's proprietary polymer conjugation to improve the pharmacokinetics of irinotecan and its active Irinotecan 67* 4 (91) 50-600 3000-12000 27 (13) _ _ Prop — Only NKTR-102 was observed to decrease with decreasing renal function — K., CL, and V/Fm for SN38-G and for APC all appear to decline with age,
metabolite SN38. — NKTR-102 and metabolite PK were independent of dose and treatment schedule, and Cmax and AUC _ Renal excretion of NKTR-102 constitutes only a minor pathway: predominant but only K. was statistically significant
- NKTR-102 has superior activity compared to irinotecan in a wide range of mouse models of human xenograft tumors. SN38 76 13 (170) 2-6 400-2500 50 (28) increased linearly with dose metabolic pathway is dependent on cleavage to irinotecan — Clinical significance of these trends, if any, is unknown
- NKTR-102 demonstrated high anti-tumor activity in a range of tumors in Phase 1 (11% confirmed PRs; ENA 2008, abs 595). SN38-G 76 16 (69) 30-100 6500-67000 | 61 (37) — Interpatient variability in SN38 exposure after NKTR-102 was similar to that reported for SN38 after — Due to the small changes in clearance, not expected that patients with moderate
y - - : - - - . : ' ' =30 mL/min) will require reduced NKTR-102 starting doses
- NKTR-102 showed a 22% confirmed response rate per RECIST in heavily pre-treated women with platinum resistant/refractory irinotecan dministration renal impairment (eGFR
ovarian cancer (ASCO 2010, abs 5013), and a 29% confirmed response rate in 2"9/3" line patients with advanced breast APC 76 _ 2_0 (41) _ 4-30 8_00'3000 >3 (8) )
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Irinotecan is extensively metabolized to various metabolites. Etorases Comparison of Irinotecan and SN38 Concentration-Time Profiles after NKTR-102 and Irinotecan Administration w| T ws] T . - N Rl
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NKTR-102 Pharmacokinetic Analysis: n Phase 1 Study 06-IN-IR001. NKTR-102 was administered as a 90-min IV infusion. Irinotecan and SN38 concentrations after irinotecan administration are based on Xie et al. 2002, JCO 20:3293. Simulations of irinotecan and SN38 after NKTR-102 administration are based on the 06-IN-IR001 derived population parameters. ::::::: n=49 - ::: _ T j: . . ., s
Thirty-two patients received 58-230 mg/m? doses wx3g4wk, 19 pts received 145-230 mg/m? q14d, and 25 pts received 145-245 — Single agent approved dose of irinotecan is 350 mg/m? g21d — Compared to irinotecan administration, SN38 concentrations are sustained between dosing oo = 90%
mg/m? doses g21d. Plasma samples were obtained throughout the treatment duration: rich PK sampling was performed during — Compared to irinotecan administration, irinotecan Cmax after administration of occasions after NKTR-102 administration: plasma SN38 remains >0.4 ng/mL after the first e e T —— == )
2 PR . . . 2 0.0 . . 0.0 . . 0 . .
the first cycle and cycle 3 for the q14d and g21d treatment schedules; predose samples were obtained before each subsequent 145 mg/m® NKTR-102 is ~35-fold lower compared to administration of 350 mg/m dose and > 1 ng/ml aiter 24 doses | N = z = 3 = 3 Conclusions
cycle. PK samples were analyzed using validated methods with LLOQ of 2000 ng/mL for NKTR-102, 1 ng/mL for irinotecan, rinotecan — Incontrast, plasma SN38 conce(r)wtrauons fall below 0.1 ng/mL 7 days post irinotecan dose, ’ 2 ’ 2 ’ 2
SN38-G, and APC, and 0.2 ng/mL for SN38. Pharmacokinetics of all analytes were estimated using nonlinear mixed-effects - Reduced Cmax is likely associated with lack of cholinergic reactions after res.ultlng In a drug holiday for 70% of the dosm.g cycle | _  SN38 CL/Em is ~30% less in females « NKTR-102 and metabolites demonstrate dose proportional
modeling. Individual patient concentration-time profiles for all analytes were well represented by a 2-compartment administration of NKTR-102 — Asingle145 mg/m* dos? of NKTR-102 results in approximately the same plasma exposure to —  No other parameter significantly influenced by patient gender disposition kinetics with long disposition half-lives
pharmacokinetic model with either zero-order input for NKTR-102 or first-order input for all metabolites, and first-order output for SN38 as the 350 mg/m* dose of irinotecan, but exposure is continuous rather than intermittent . SN38 concentrations are sustained throughout a 21-day dosing
. . . . and maximal concentrations are ~5- to 10-fold less . .
all analytes. Data for each analyte were fitted with the appropriate PK model using Monolix 3.1 (INRIA Saclay, Orsay, France). UGT1A1 Status and SN38 PK interval; Cmax ~5-10-fold less for NKTR-102 vs. irinotecan
Covariate Analysis: The effect of patient demographics, renal or hepatic impairment as estimated from clinical laboratory PK in Patients With Ovarian and Breast Cancers (Phase 3 planning underway for these tumor types) Clearance V/Em AUC oce normatized * Interpatient variability in PK parameters is comparable to
results and UGT1A1 homozygosity on drug and metabolite CL or CL/F, V or V/F, and metabolite formation rate (K. ) were Six of 94 pat o _ e or .- ” _ e Eve of 94 pat had b o o - - o wooay 1500y 100% Irnotecan
investigated using nonlinear mixed-effects modeling. Plasma concentration-time data for NKTR-102, irinotecan, SN38, IX O patients had ovarian as the primary tumor. Patients with ovarian cancer tende llve. o) patlen_ts. ad breast a§t e primary tumor. Patients with breast cancer ha el sl 100% 130% . No unexpected clinical covariates of drug/metabolite exposure
SN38-G, or APC from 94 patients (76 receiving single agent NKTR-102; 18 receiving concurrent cetuximab; data were pooled to be smaller (mean BSA 1.72 vs 1.91 m), older (mean age 65 vs 58 yr) and have similar characteristics to those with other cancers. o
’ _ P _ J _ Jie ad - _ J _ _ ’ _ P more renal impairment (mean eGFR 53 vs 79 mL/min) than those with other cancers. 100%  n=11 44, 2 —— « NKTR-102 appears to allow for a uniform starting dose across
because no drug-drug interaction was observed in the presence of cetuximab) with various solid tumors were combined for % == ol —— - N i L all patients
analysis. Individual patient concentration-time profiles for all analytes were well represented by a 2-compartment SN38 ClI SN38 V/IF SN38 AUC yose normalize SN38 CI SN38 V/IF SN38 AUC yoce normalize 68 & 68 & S & . _ _
YSIS, IVISa patient cor e e V! nisfe nhalEs e e earance m ‘ zed earance m | zed 53 . 33 " 23 3 » Qverall, the PK of NKTR-102 and its metabolites are predictable
pharmacokinetic model with either zero-order input for NKTR-102 or first-order input for all metabolites, and first-order output B00000.0 - 15x10% 20- 000000 1510 2- > > > > » » . . .
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for all analytes. Data for each analyte were fitted with the appropriate PK model and selected clinical covariates using Monolix s L EE o e $ oot w0 o ° e 3 % % o % ® *® | | | |
3.1. Inclusion of a covariate in the final model for each analyte was based on application of Wald’s approximation of the -l o o % 0 0 a0 ° "| o o 0 o0 it f?ic)?’ N LRI OC "l e+ o %00 — Reductions in clearance and volume in homozygous patients were not significant * NKTR-1021s currently being developed in ovarian, breast, and
likelihood ratio test as described by Kowalski and Hutmacher (Efficient screening of covariates in population models using 2°°°°°‘°'@§$2§€@§%8§£§$% BP0, 20% 0 B (05380 5%@%*&% o & 2°°°°°‘°'«@i§9£8@§%0&9%% @@%"%%‘?i%é@ooé’%g;é 54% %%ﬁ%%g‘% ~  Reduced SN38 Cmax and overall lower SN38 plasma concentrations appear less co[{gre::tal F;re]\ncerg and Zhsse 3tplann|ng s underway for
Wald's approximation to the likelihood ratio test. J Pharmacokinet Pharmacodyn 2001 Jun;28(3):253-75). Yo m e @ m YU h e @ o w " m o o @ Yo @ @ s Y0 A @ o m B S S P P P likely to result in saturation of glucuronidation in homozygous patients patents with ovarian and breast cancers
— Reduction in starting d t tedtob Ired
— PKin patients with ovarian cancer is similar to those with all other cancers — PKin patients with breast cancer is similar to those with all other cancers SOHEHON T STATHNG HOSE NOL EXPEEiet o DE TEAHIE
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