
TPS160: Dose-Escalation Phase 1 Study of NKTR-105, a Novel PEGylated Form of Docetaxel

Introduction

Nektar’s advanced polymer conjugate technology can be used to improve the PK and pharmacodynamics of both large and small molecule therapeutics.  
Nektar’s technology has enabled the development of several marketed therapeutic products including CIMZIA®, PEGASYS®, NEULASTA® and SOMAVERT®.  
PEG (polyethylene glycol) is a water soluble, non-toxic, non-immunogenic compound that is safely cleared from the body, thus offering a versatile technology for 
improving the PK characteristics of many drugs.  Multiarmed PEGs of various sizes are ideal as cores for engineering long acting nanoparticle prodrugs of 
chemotherapeutic agents.  Variation in core size and drug-to-core linker release characteristics allows engineering of new chemotherapeutic drugs that have 
favorable in vivo distribution and metabolism characteristics, such as taking advantage of the “Enhanced Permeability and Retention” (EPR) effect that 
predicts that polymer conjugates can traverse leaky tumor blood vessels into tumor tissue, where they are retained due to a lack of effective tumor lymphatic 
drainage.  Once present in the tumor, the degradable linker of the drug-polymer conjugate is hydrolyzed, releasing the active drug or metabolite for action on 
tumor cells:

This approach was the basis for designing NKTR-102, a releasable linker conjugate of irinotecan, that is in Phase 2 development for the treatment of platinum 
resistant ovarian cancer (see Abstract #5013, presented at ASCO 2010).

Similarly, Nektar has designed NKTR-105, a releasable linker conjugate of docetaxel, and initiated a Phase 1 study to assess its safety, tolerability and PK, in 
patients with refractory solid tumors. 

In nonclinical models, NKTR-105 demonstrated the following favorable characteristics relative to docetaxel:

•  Greater and sustained tumor and plasma docetaxel exposure
•  Greater and sustained tumor growth suppression in docetaxel sensitive and insensitive models of human tumors
•  Approximately 10-fold reduction in plasma docetaxel Cmax 
•  Better tolerability in nonclinical models
                •  Higher MTDs than docetaxel in xenograft models of human tumors
                •  No neutropenia observed in rat or dog toxicology studies
                •  No steroid pretreatment required in rat or dog toxicology studies

The basis for this improved antitumor activity and more favorable toxicity profile is thought to be an improved systemic docetaxel PK profile, eg, increased 
distribution to the tumor tissue, reduced Cmax and prolonged systemic exposure.

Abstract

Background:  Docetaxel (D) is widely used in the treatment of several solid tumor malignancies.  It has a relatively short half-life of 11 hours.  NKTR-105 was 
engineered to provide a sustained release of D to improve its efficacy, safety, and tolerability profile over marketed D.  Pharmacokinetic (PK) studies in rats 
and dogs showed that NKTR-105 improved the D PK profile by reducing its peak concentrations and prolonging its half-life.  NKTR-105 demonstrated superior 
activity over D in mouse models of human lung, colon, and prostate carcinomas.  In PK-Pharmacodynamic studies, NKTR-105 resulted in sustained D 
concentrations in plasma and tumor.  Equitoxic doses of D and NKTR-105 achieved similar plasma D AUC, but tumor AUC was 2-fold greater after NKTR-105 
administration, indicating that the superior antitumor activity of NKTR-105 was mediated by greater and sustained tumor D exposure.  The encouraging 
antitumor activity and unique PK profile formed the basis for the design and initiation of study 08-PDX-01, a Phase 1, multicenter, open-label, dose-escalation 
study to assess the safety, tolerability, and pharmacokinetics of NKTR-105 when given on a Q21 day schedule.  

Methods:  The primary objective of this first Phase 1 study is to characterize the safety profile of NKTR-105 and establish a maximum tolerated dose (MTD) of 
NKTR-105 when given on an every 21-day treatment schedule as 1-hr intravenous infusion.  Secondary objectives include determination of the plasma PK 
profile of NKTR-105 and its metabolite docetaxel and exploratory evaluation of anti-tumor activity.  Patients who are ≥ 18 years old and who have a 
histologically confirmed, evaluable, or measurable solid tumor that is metastatic or unresectable, for which standard curative or palliative therapies do not 
exist are eligible.  Each cohort of 3 to 6 patients is treated at a single dose level of NKTR-105.  Doses are escalated in 25% to 100% increments based on adverse 
and serious adverse events, dose limiting toxicities, laboratory and PK data.  Once the MTD has been identified, a total of up to 20 patients may be treated at 
that dose to further evaluate the safety, anti-tumor effect and PK of NKTR-105.  To date, 17 patients have been enrolled in the study.

Phase 1 Study

Study 08-PDX-01 is a Phase 1, multicenter, open-label dose-escalation study to assess the safety and tolerability, and PK of NKTR-105 in patients 
with refractory solid tumors 

Objectives

•  Primary Objective:                   To characterize the safety profile and establish an MTD
•  Secondary Objective:             To determine the plasma pharmacokinetics of NKTR-105 and its metabolite docetaxel

Patients

Key Inclusion Criteria:              Patients    18 years old with histologically confirmed, evaluable, or measurable solid tumor that is metastatic or 
                                                             unresectable, for which standard  curative or palliative therapies do not exist; Eastern Cooperative Oncology Group
                                                             (ECOG) performance status of 0 to 2; and adequate organ and bone marrow function at the screening visit are eligible 
                                                             for this study.

Key Exclusion Criteria:              Patients who had chemotherapy or radiotherapy within 4 weeks (6 weeks for therapy with nitrosoureas or mitomycin C)
                                                             prior to Day 1 of Cycle 1; any minor or major surgery within 2 and 4 weeks of Day 1 of Cycle 1, respectively; with 
                                                             extravascular fluid requiring medical intervention, or receipt of CYP3A4 inducers or inhibitors were not eligible for this 
                                                             study. 

Study Design

•  A Phase 1, open-label, dose-escalation study
•  No corticosteroid premedication required based on preclinical safety profile of NKTR-105
•  Dose escalation follows a sequential 3+3 design (15-100% escalation increments) based on the severity and duration of toxicity as well as PK 
    information:
        -  Each cohort enrolls an initial 3 patients.  If one patient experiences a dose-limiting toxicity (DLT), then an additional 3 patients are enrolled.  If no
            further patients experience a DLT, escalation to the next higher level may proceed.  If 1 or more patients experiences a DLT or if at any time 
            one-third or more of the patients in a cohort experiences a DLT, then the maximum tolerated dose has been exceeded and the previous lower 
            dose level cohort will be expanded by an additional 3 patients.  The recommended phase 2 dose will be the highest dose level achieved with less 
             than one-third of patients experiencing a DLT. 
        -   The recommended phase 2 dose cohort may be expanded by up to 10 additional patients to obtain exploratory efficacy data.
•  A schematic representation of the Phase 1 study design in shown below:

Current Status

•  Study is ongoing.
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Translational Science

NKTR-105 Shows Improved Efficacy Over Docetaxel in Xenograft Models of Human Tumors
Tumor cells were grown in vitro and implanted subcutaneously in female or male nude mice as a cell suspension (LoVo, A2780) or tumor fragments 
(Ls174T, DU-145). Animals were randomized into treatment groups (n=9-10) when their tumors reached 100-200 mm3 and subsequently received either 
docetaxel or NKTR-105 by intravenous injection.  Animals were weighed and monitored twice weekly, and tumor volumes were measured until an 
endpoint was met.  Antitumor activity was determined by tumor growth delay and regression response rate.

Superior Antitumor Activity of NKTR-105 is Mediated by Greater and Sustained Tumor Docetaxel Exposure
H460 tumor cells were grown in vitro and implanted subcutaneously in female or male nude mice as a cell suspension.  When tumors reached sizes 
between 172-288 mm3, animals were randomized into treatment groups and subsequently received either docetaxel or NKTR-105 by intravenous 
injection.  Blood and tumor samples (n=3/timepoint) were collected from 0-7 days postdose.  Plasma and tumor samples were analyzed for docetaxel 
using qualified methods based on LC-MS/MS. 

NKTR-105 Extends Docetaxel Exposure in Nonclinical Species
Animals received intravenous infusions (rat: 30 min; dog: 60 min) of docetaxel or NKTR-105 weekly for three doses (q7dx3).  Blood samples (rat: n=5 
samples/timepoint; dog: n=4 dogs) were obtained by jugular venipuncture between predose and up to a 168-hr postdose.  Plasma was harvested and 
analyzed for docetaxel with a validated bioanalytical method with a lower limit of quantification of 1 ng/mL.
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Treatment Dose (mg/kg) Tumor growth 
delay (%)
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Docetaxel AUC
(hr*µg/mL)

Plasma Tumor Plasma Tumor
Docetaxel 25 MTD 48 2600 2000 6.1 140
NKTR-105 33 MTD 122 200 3000 6.0 310

Ratio 1.3 --- --- 0.1 1.5 1.0 2.3
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Docetaxel 0.75 1500 230 25

4 1100 20 200

Ratio 5 0.7 0.1 81 1.3 0.2 4


