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This phase 2 portion of a phase 1/2 study examined the efficacy and safety of LY2603618, a selec-
tive checkpoint kinase 1 inhibitor, combined with pemetrexed and cisplatin (LY + Pem +Cis) in patients
with advanced nonsquamous non-small cell lung cancer (NSCLC). This multicenter, randomized, con-

Accepted 4 March 2017 trolled, open-label study (NCT01139775) enrolled patients with stage IV nonsquamous NSCLC and

an Eastern Cooperative Oncology Group performance status <1. Patients were randomized (2:1) to
Iéﬁywlfrd?;‘t Kinase 1 LY +Pem + Cis or pemetrexed and cisplatin (Pem + Cis). Induction therapy comprised four 21-day cycles
CisT)clagi ase of 500 mg/m? pemetrexed and 75 mg/m? cisplatin on Day 1 (both arms) and 275 mg LY2603618 on Day 2
Pemetrexed (LY + Pem + Cis arm). Maintenance therapy comprised 500 mg/m? pemetrexed on Day 1 (both arms) and
LY2603618 275mg LY2603618 on Day 2 (LY +Pem +Cis arm) until disease progression. The primary endpoint was

Non-small cell lung cancer

progression-free survival (PFS). Enrollment was permanently halted before target enrollment was met
due to a greater number of thromboembolic events in the LY + Pem + Cis arm. Sixty-two patients were
enrolled (LY + Pem +Cis, n=39; Pem + Cis, n=23). Bayesian and frequentist analysis demonstrated supe-
rior PFS in the LY + Pem + Cis arm vs the Pem + Cis arm (median [90% confidence interval]: LY + Pem + Cis,
4.7 months [4.-7.1]; Pem +Cis, 1.5 months [1.3-2.9]; P=0.022). Seven patients in the LY + Pem + Cis arm
(vs 0 in the Pem +Cis arm) experienced serious thromboembolic events: pulmonary embolism (n=5),

Abbreviations: CHK1, selective inhibitor of checkpoint kinase 1; LY + Pem + Cis, LY2603618 + pemetrexed + cisplatin; Pem + Cis, pemetrexed + cisplatin.
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ischemic stroke (n=1), and cerebrovascular accident (n=1). Although the primary endpoint was met, the
combination of LY2603618 + Pem + Cis will not be further developed for treating advanced nonsquamous
NSCLC due to the potential increased risk of thromboembolic events with this combination. ClinicalTrials.

gov Identifier: NCT01139775.

© 2017 Published by Elsevier Ireland Ltd.

1. Introduction

LY2603618 is a small molecule selective inhibitor of checkpoint
kinase 1 (CHK1) [1] that has been investigated as a chemopo-
tentiator. In phase 1 and 2 studies, LY2603618 combined with
pemetrexed had acceptable safety and pharmacokinetics [2,3].
Recently, the phase 1 results of this phase 1/2 study showed that
LY2603618 combined with standard doses of pemetrexed and cis-
platin had acceptable safety in patients with advanced/metastatic
tumors, with 2 patients achieving partial responses and 8 stable dis-
ease [4]. The recommended phase 2 dose was found to be 275 mg
every 3 weeks [4].

The primary objective of the phase 2 portion of this phase
1/2 study was to determine if progression-free survival (PFS) is
improved in patients with advanced nonsquamous non-small cell
lung cancer (NSCLC) when LY2603618 is added to standard first-
line therapy with pemetrexed and cisplatin, and to maintenance
therapy with pemetrexed.

2. Materials and methods
2.1. Study design/patients

This phase 2, multicenter, randomized, controlled, open-
label study (ClinicalTrials.gov Identifier: NCT01139775) ran from
March 2012 to November 2013. Patients with histologically
diagnosed stage IV, nonsquamous NSCLC were randomized
(2:1) to LY2603618 combined with pemetrexed and cisplatin
(LY + Pem + Cis) or pemetrexed and cisplatin (Pem+Cis). Key eli-
gibility criteria were as previously described [4].

The protocol was approved by the Ethics Review Board at each
center and was implemented per the Declaration of Helsinki, Good
Clinical Practice, and applicable laws and regulations. Patients pro-
vided written informed consent.

2.2. Protocol

Patients received four 21-day cycles of induction therapy. Day
1 (all patients): 500 mg/m? pemetrexed intravenous (iv) over
10min and 75 mg/m? cisplatin iv (30 min after pemetrexed) over
60 min. Day 2 (LY + Pem + Cis arm): 275 mg LY2603618 (Eli Lilly and
Company, Indianapolis, IN) iv over 60 min. All patients received
standard pemetrexed premedication with folic acid, vitamin By,
and dexamethasone.

After induction, patients received maintenance therapy until
treatment discontinuation due to progressive disease or clinical
progression, unacceptable toxicity, or investigator/patient deci-
sion. Day 1 (all patients): pemetrexed as per induction. Day 2
(LY +Pem+Cis arm): LY2603618 as per induction. Dose adjust-
ments were made based on toxicities.

In October 2012, a routine review of serious adverse event (SAE)
data revealed an imbalanced rate of thromboembolic events in
patients who received LY2603618; enrollment was permanently
halted on 25 October 2012. Thereafter, patients in the LY + Pem + Cis
arm received pemetrexed and cisplatin only in the induction

phase. Patients in the LY + Pem + Cis arm could continue with the
LY2603618/pemetrexed in the maintenance phase.

2.3. Study endpoints

The primary endpoint was PFS. Secondary endpoints were over-
all survival, duration of response, duration of disease control,
clinical benefit rate, objective response rate, change in tumor size,
and the proportion of patients who received maintenance therapy.
Safety outcomes included adverse events (AEs), laboratory evalu-
ations, and vital signs. Pharmacokinetic analyses were carried out
as previously described [4].

2.4. Statistical analysis

The primary analysis for comparison of PFS was a Bayesian
hierarchical exponential-likelihood model incorporating historical
data from a reference study [5] to augment prospective control
data. Superiority of LY +Pem +Cis was indicated if the posterior
probability of superiority of LY +Pem +Cis to Pem +Cis exceeded
85%. Standard frequentist analysis was performed for PFS using
the Kaplan-Meier method [6]; arms were compared by log-rank
test. The efficacy analysis population comprised the intent-to-treat
population.

Secondary efficacy outcomes were summarized by descriptive
characteristics and were compared by log-rank test, two sample
t-test, or chi-square test.

3. Results
3.1. Patient disposition/characteristics

Sixty-two patients were enrolled in the study (Supplemental
Fig. 1); demographic parameters and baseline characteristics were
balanced between arms (Supplemental Table 1).

Note: several patients who consented prior to enrollment had
not entered the study when enrollment was halted. These patients
were permitted to enroll, but were not permitted to receive
LY2603618 and were included in the control arm; therefore, the
final distribution of patients was not 2:1.

3.2. Treatment

Patients in the LY + Pem + Cis arm received a median of 5 (range:
1-24) treatment cycles. Patients in the Pem+Cis arm received a
median of 2 (range: 0-14) treatment cycles.

Of the patients in the LY + Pem + Cis arm, 26/39 (66.7%), 28/39
(71.8%), and 24/39 (61.5%) had LY2603618, pemetrexed, and cis-
platin dose adjustments, respectively. Of the patients in the
Pem +Cis arm, 9/23 (39.1%) and 10/23 (43.5%) had pemetrexed and
cisplatin dose adjustments, respectively.

3.3. Efficacy

Bayesian analysis demonstrated that the probability of a PFS
hazard ratio <1 for LY + Pem + Cis vs Pem + Cis was 96%. Therefore,
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