TPS3131: A phase 1/2 study with birinapant in combination with pembrolizumab
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Study Objectives and Design – Dose Expansion

Study rationale
• The inhibitor of apoptosis protein (IAP) genes are amplified
in a large number of tumor types including cervical,
ovarian, head and neck, pancreatic and esophageal tumors
• Overexpression of IAPs has been linked to resistance to
chemotherapy and radiation
• Birinapant is a bivalent SMAC mimetic active against
multiple IAP family members including cIAP1, and has
demonstrated clinical tolerability with robust and durable
target engagement in patients with advanced cancers
• Birinapant and immune checkpoint inhibitors are
synergistic in preclinical models, consistent with the
reported role of cIAP1 in tumor cells and immune cells
• Based on these observations, a phase 1/2 trial with
birinapant and pembrolizumab has been initiated
(NCT02587962) and opened for enrollment in August 2017

Birinapant and pembrolizumab – potential synergy

• Primary objectives:
• To determine whether the combination of pembrolizumab
and birinapant has sufficient antitumor activity, as assessed
by ORR against colorectal, ovarian and cervical cancer to
warrant more extensive development
• To determine the safety and tolerability of the RP2D of
birinapant when given in combination with pembrolizumab to
patients in the various solid tumors cohort

• Secondary objectives:
• To assess the safety and tolerability of the combination of
pembrolizumab and birinapant; Overall and in the defined
tumor types, colorectal cancer, ovarian cancer and cervical
cancer
• To assess clinical activity of the combination of
pembrolizumab and birinapant in the defined tumor types by
effects on tumor response, including clinical benefit rate, time
to response and duration of response, assessed by RECIST 1.1
• To assess clinical activity of the combination of
pembrolizumab and birinapant in the defined tumor types by
effect on overall survival
• To assess clinical activity of the combination of
pembrolizumab and birinapant in the defined tumor types by
effect on progression free survival

Pharmacokinetic and translational biomarker analyses
Exploratory objectives
The pharmacokinetics of birinapant in plasma when administered in
combination with pembrolizumab will be assessed
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• Birinapant binds to cIAP proteins and causes their autoubiquitination and proteasomal degradation
• Destruction of cIAP1 by birinapant switches TNFR1 signaling to
induce apoptosis
• PD1 blockade increases TNFα production which is converted to proapoptotic signal by birinapant
• cIAPs suppress alternative NF-κB signaling which is increased by
birinapant and can lead to further activation of the immune system

Study Objectives and Design – Dose Escalation
• Primary objective: To determine the safety and tolerability of the
recommended phase 2 dose (RP2D) of birinapant in combination
with pembrolizumab IV

• Secondary objective: To assess preliminary efficacy of the
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Purpose of assessment

combination of pembrolizumab and birinapant in patients with
relapsed or refractory cancer by effects on tumor size as measured
by imaging (CT or MRI) assessed by RECIST 1.1
Standard 3+3 design
Birinapant doses to be evaluated: 5.6, 11, 17 and 22 mg/m2 IV on
day 1 and 8 in a 21-day cycle in addition to pembrolizumab 200 mg
IV on day 1
Dose-limiting toxicity (DLT) is defined as Grade ≥3 nonhematological toxicity, excluding isolated laboratory abnormalities
except grade ≥3 ASAT, ALAT or lipase elevation for > 7 days, grade 4
neutropenia, grade ≥3 febrile neutropenia or grade ≥3
thrombocytopenia with bleeding during the first treatment cycle
and considered related to either birinapant or pembrolizumab
RP2D will be proposed by the safety review committee

Mechanism of action (PD)
• Phase 2 part is planned to include 111 patients in three separate
main cohorts using a Simon’s two-stage design that yields a type I
error rate of 0.05 and statistical power of 0.80 for each of the three
cohorts using a one-sided test based on true response rates of 20%
(colorectal cancer), 25% (ovarian cancer) and 30% (cervical cancer)
• An exploratory cohort enrolling five patients each with small cell
lung cancer, cholangiocarcinoma, gastroesophageal carcinoma,
mesothelioma, head and neck squamous cell carcinoma (checkpoint inhibitor-naïve and experienced) will be included
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Major inclusion criteria
Phase 1/2:
• Patients >18 years of age
• ECOG 0-1
• Amylase and lipase < Upper limit of normal
• No further suitable standard therapeutic options
Phase 1 only: Histologically confirmed diagnosis of a metastatic
or unresectable solid malignancy
Phase 2 only: A histologically confirmed diagnosis of
• Microsatellite stable colorectal cancer
• Ovarian cancer
• Cervical cancer
• Head and Neck squamous cell carcinoma (HNSCC), Small cell
lung cancer, Cholangiocarcinoma, Mesothelioma,
Gastroesophageal carcinoma (Exploratory cohort)

Major exclusion criteria
• Prior therapy with anti-PD-1, anti-PD-L1, anti-CTLA-4 or other
checkpoint inhibitors (except HNSCC, checkpoint experienced
group)
• Ongoing or recent treatment with anti-TNF therapies
• Active autoimmune disease
• Active CNS metastases or carcinomatous meningitis
• History of interstitial lung disease
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