
CONCLUSIONS

•  Etirinotecan pegol and the PARP inhibitor rucaparib in combination showed marked synergy, 
   demonstrated by durable complete responses even at the lowest doses of both agents.
•  Dose reductions are not required. Combination of etirinotecan pegol and rucaparib is well tolerated at 
   all dose levels. Therefore, dosing to maximal efficacy may be clinically feasible.
•  Doses used in this study provide exposures of etirinotecan pegol (SN38 trough) and rucaparib that are
   achievable clinically, underscoring the translational relevance of these results.
•  Combination studies of etirinotecan pegol and rucaparib are ongoing in ovarian patient-derived
   xenograft models in collaboration with Prof. Paul Haluska at Mayo Clinic and Clovis Oncology.
•  Further studies will assess the full potential of etirinotecan pegol and PARP inhibitor combinations in
   additional tumor types.
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BACKGROUND

•  Etirinotecan pegol (NKTR-102) is the first long-acting topoisomerase I inhibitor designed to concentrate in and 
   provide continuous exposure to the tumor.
•  In patients, etirinotecan pegol leads to greatly prolonged plasma SN38 exposure compared to irinotecan
   (elimination half-life of 50 days compared to 2 days), yet peak SN38 concentrations are at least 5- to 10-times 
   less [1], which may result in a better safety profile.

OBJECTIVE

•  To investigate the nonclinical anti-tumor activity and tolerability of etirinotecan pegol (Top1 inhibitor) in combination with 
   rucaparib (PARP inhibitor) in the BRCA1-deficient MX-1 breast tumor model.

METHODS AND STUDY DESIGN
Tumor xenografts were initiated with MX-1 human breast carcinomas maintained by serial 
subcutaneous transplantation in female athymic nude (Crl:NU(Ncr)-Foxn1nu), 8-week-old mice. 
On the day of tumor implant, each test mouse received a 1-mm3 MX-1 fragment implanted 
subcutaneously in the right flank. Animals were randomized into treatment groups  (n=10/grp) 
when their tumors reached 63-196 mm3 and subsequently received either  vehicle, etirinotecan 
pegol, rucparaib, or combinations of etirinotecan pegol + rucaparib as shown in the figure. 
Doses selected are known to provide clinically relevant exposure levels. 
Twice weekly, animals were weighted, and tumor volumes were 
measured until the endpoint (2000 mm3 or Day 88) was met. 
Efficacy was measured by tumor growth delay and regression response rate.

   -  Partial regression = tumor volume ≤ 50% of its Day 1 volume for 3 consecutive measurements
   -  Complete regression = tumor volume ≤ 13.5 mm3 for 3 consecutive measurements
   -  Tumor-free survivor = animal with complete regression at the termination of the study 

All doses of etirinotecan pegol are expressed based on the irinotecan content.

Model-Predicted Plasma SN38 Concentration Time Profiles 
After Dosing with Etirinotecan Pegol or Irinotecan
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•  PARPi (poly [ADP-ribose] polymerase inhibitors) are pharmacologic agents which primarily inhibit the PARP-1 and -2 
   enzymes. PARP inhibition results in failure of base excision repair (BER) to correct single-stranded breaks in DNA. Due 
   to their BER effects, PARPi are being developed as chemotherapy and radiation sensitizers in a number of tumor types [5].
•  Development of PARPi in combination with DNA damage agents has been limited by an increase in toxicities 
   (hematological), necessitating dose reductions of both drugs beyond optimal use [6].
•  Nonclinically, combination of PARPi and Top1 inhibitors, including irinotecan, has shown strong synergy. In the presence 
   of PARPi, DNA damage induced by irinotecan is not efficiently repaired, ultimately leading to cell death [7].
•  Despite the clear mechanistic rationale, combination of PARPi and irinotecan has been limited clinically, as both agents 
   induce neutropenia as monotherapies. In combination, this adverse event is enhanced, requiring suboptimal dose 
   reductions.
•  We hypothesized that combination of etirinotecan pegol with PARPi has the potential to diminish previously observed 
   toxicities of combined PARPi and Top1 inhibitors while improving efficacy.

RATIONALE FOR COMBINATION OF ETIRINOTECAN PEGOL WITH A PARP INHIBITOR

•  Etirinotecan pegol showed promising efficacy in 
   Phase 2 studies in patients with refractory metastatic 
   breast cancer and platinum (Pt)-resistant/refractory 
   metastatic ovarian cancers.
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a Prior treatments: taxane (100%); anthracycline (88.6%); taxane/anthracycline (62.9%) [2]
b Prior treatments: taxane (100%); PLD (46%); Gemitabine (44%) [3]
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•  BEACON, a Phase 3 open-label, randomized, multicenter study 
   of etirinotecan pegol vs. treatment of physician’s choice (TPC) in 
   patients with locally recurrent or metastatic breast cancer 
   previously treated with an anthracycline, a taxane, and 
   capecitabine. Enrollment completed in Q3/2013. Topline results 
   are expected in  the first half of 2015.

Other Endpoints Exploratory Objectives
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Treatment of Physician’s Choice (TPC)
Single Agent Regimen:
eribulin, ixabepilone, vinorelbine, gemcitabine,
paclitaxel, docetaxel, or nab-paclitaxel

Single Agent Etirinotecan pegol
145 mg/m 2  Q21 dayArm A:

Arm B:

Primary Endpoint
Overall survival

Secondary Endpoints
Progression-free survival
Objective response rate
Clinical benefit rate
Duration of response
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STUDY DESIGN

•  Rucaparib showed promising efficacy in germline BRCA-mutated ovarian and breast cancer patients. Preliminary data 
   from a Ph 2 study in relapsed, Pt-sensitive germline BRCA-mutated ovarian cancer patients (n=17) indicates a RECIST 
   response rate of 71% [4].

MX-1 Breast Cancer 
Model (n=10/group)

Etirinotecan pegol
10  mg/kg
50 mg/kg

q7dx4

Rucaparib
30 mg/kg
150 mg/kg

qdx28

Etirinotecan pegol + 
rucaparib

10+30 mg/kg
10+150 mg/kg
50+30 mg/kg
50+150 mg/kg

ENDPOINTS:
• TUMOR GROWTH 

DELAY
• RESPONSE RATE
• BODY WEIGHT

RESULTS

All Combinations of Etirinotecan Pegol and Rucaparib are Well-Tolerated, Synergistic, and Lead to 
100% Prolonged Survival in the BRCA1-Deficient MX-1 Breast Cancer Model
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Etirinotecan Pegol is a Multi-Arm Polymer Prodrug of 
Irinotecan that Provides Sustained Exposure of 

SN38 to Tumors
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Vehicle
Single-Agent Rucaparib
Single-Agent Etirinotecan Pegol
Combination

Duration of dosing

Treatment 
Regimen Median 

TTE
T-C 

(days)
TGD 
(%)

Regressions 
(%) Mean BW 

Nadir Statistical Results For Groups Tested
Agent mg/kg PR CR TFS

vehicle --- 25 --- --- 0 0 0 ---

R 30 39 14 56 0 0 0 --- Significant against vehicle (p≤0.05)

R 150 43 18 73 0 0 0 --- Significant against vehicle (p≤0.01) 

EP 10 57 32 129 0 10 10 --- Significant against  vehicle (p≤0.001)

EP 50 88 63 252 0 100 100 --- Significant against vehicle (p≤0.001)

EP + R 10+30 88 63 252 0 100 100 --- Significant against vehicle (p≤0.001), 10 mg/kg etirinotecan 
pegol (p≤0.001), 30 mg/kg Rucaparib (p≤0.001)

EP + R 10+150 88 63 252 0 100 100 --- Significant against vehicle (p≤0.001), 10 mg/kg etirinotecan 
pegol (p≤0.001), 150 mg/kg Rucaparib (p≤0.001)

EP + R 50+30 88 63 252 0 100 100 -0.6%, Day 3 Significant against vehicle (p≤0.001), 30 mg/kg Rucaparib 
(p≤0.001)

EP + R 50+150 88 63 252 0 100 100 -6.4%, Day 5 Significant against vehicle (p≤0.001), 150 mg/kg Rucaparib 
(p≤0.001)

Response Summary

Abbreviations: EP, etirinotecan pegol; R, rucaparib; TTE, Time to Endpoint; T-C, Tumor-Control; TGD, tumor growth delay; PR, partial response; CR, complete response; 
TFS, tumor-free survival


