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Abstract

Background: Concurrent chemoradiotherapy is a standard therapy for patients with stage 111
non-small-cell lung cancer (NSCLC). Durvalumab is an approved treatment option following
concurrent chemoradiotherapy in the absence of disease progression. The multicenter, phase
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I11, randomized, placebo- and active-controlled, double-blind KEYLYNK-012 study evaluates
whether initiation of immunotherapy with pembrolizumab concurrently with chemoradiotherapy,
followed by post-chemoradiotherapy pembrolizumab with or without olaparib improves outcomes
for participants with stage 111 NSCLC. (ClinicalTrials.gov: NCT04380636)

Methods: Eligible participants are aged =18 years with previously untreated, pathologically
confirmed, stages I11A-C, squamous or nonsquamous NSCLC not suitable for surgery with
curative intent. Participants will be randomized 1:1:1 to platinum-doublet chemotherapy plus
radiotherapy with pembrolizumab (Groups A and B) or concurrent chemoradiotherapy alone
(Group C) for 3 cycles. In the absence of disease progression, participants will receive
pembrolizumab plus olaparib placebo (Group A), pembrolizumab plus olaparib (Group B), or
durvalumab monotherapy (Group C). Dual primary endpoints are progression-free survival per
RECIST version 1.1 by independent central review and overall survival.

Results: Enrollment began on July 6, 2020, and is ongoing at approximately 190 sites.

Conclusion: KEYLYNK-012 will provide important information on the efficacy and safety
of pembrolizumab combined with concurrent chemoradiotherapy and subsequent pembrolizumab
with or without olaparib in participants with unresectable stage 111 NSCLC.

Keywords
Immunotherapy; Chemotherapy; Radiation therapy; PARP inhibition; Non-small-cell lung cancer

Introduction

Stage I11 non-small-cell lung cancer (NSCLC) is commonly treated with concurrent
chemoradiotherapy (CCRT).1 For patients without disease progression following CCRT,
the phase 111 PACIFIC trial showed that durvalumab, an anti—-PD-L1 antibody, significantly
prolongs overall survival (OS) versus placebo.2 Based on these results, durvalumab was
approved for the treatment of all-comer adult patients with unresectable, stage 111 NSCLC
(in the United States) or patients with NSCLC expressing PD-L1 on =1% of tumor cells (in
the European Union) whose disease has not progressed following platinum-based CCRT.3
Although locoregional NSCLC is treated with curative intent, this population has a high
risk of disease progression or recurrence to metastatic sites.> Additionally, up to 27% of
patients who complete CCRT are not eligible to receive subsequent durvalumab due to
disease progression or prohibitive toxicity.8 Thus, there remains an unmet clinical need for
therapeutic approaches to prolong progression-free survival (PFS) and OS in patients with
stage 111 NSCLC.

Pembrolizumab, a monoclonal anti-PD-1 antibody, is a first-line standard of care for
metastatic NSCLC as monotherapy (for patients whose tumors have a PD-L1 tumor
proportion score [TPS] =1% in the United States or TPS =50% in the European Union)

or in combination with platinum-based chemotherapy.”:8 Pembrolizumab monotherapy is
also an approved treatment in the United States for patients with stage 111 NSCLC with TPS
>1% who are not candidates for surgical resection or definitive CCRT.8 Phase | and II trials
of CCRT and concomitant pembrolizumab showed acceptable tolerability and promising
antitumor activity in participants with unresectable stage 111 NSCLC.%10

Clin Lung Cancer. Author manuscript; available in PMC 2024 February 14.


http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT04380636

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Jabbour et al.

Page 3

Poly(ADP-ribose) polymerase (PARP) inhibition was shown to upregulate PD-L1 expression
in cancer cell lines and animal models, thus stimulating immune escape mechanisms in
cancer cells.1112 This effect potentially sensitizes tumor cells to PD-1/PD-L1 inhibitor
therapy, and provides a rationale for the combination of pembrolizumab and PARP
inhibition in cancer treatment. Olaparib is a potent PARP inhibitor currently approved for
use in advanced ovarian, breast, pancreatic, and prostate cancer,13 and has an acceptable
safety profile when combined with pembrolizumab for the treatment of advanced solid
tumors.14.15

We describe the design of KEYLYNK-012, a multicenter, phase Il1, randomized, placebo-
and active-controlled, double-blind study that investigates whether the initiation of
immunotherapy, such as pembrolizumab, in combination with CCRT (ie, earlier in the
treatment), followed by pembrolizumab with or without olaparib in the post-CCRT setting,
improves the outcomes of participants with locally advanced, unresectable stage 111 NSCLC.

Participants and Methods

Study Design and Objectives

Participants

Treatments

In the KEYLYNK-012 study (ClinicalTrials.gov identifier NCT04380636), participants
with unresectable, locally advanced, stage 111 NSCLC will receive pembrolizumab in
combination with CCRT followed by pembrolizumab plus olaparib placebo or olaparib
(Groups A and B, respectively) or CCRT followed by durvalumab (Group C) (Figure 1).
Participants will be randomly allocated in a 1:1:1 ratio across the 3 treatment groups.
Participants and investigators will be blinded to treatment assignment in Groups A and B
only (ie, whether the participant is receiving olaparib placebo or olaparib).

The dual primary endpoints of the study are PFS per RECIST version 1.1 by blinded
independent central review and OS. Secondary endpoints include safety/tolerability,
objective response rate, duration of response, and patient-reported outcomes. Exploratory
endpoints included biomarkers and PFS on the next line of therapy.

Detailed participant inclusion and exclusion criteria are shown in Table 1. Briefly,
participants must be >18 years of age, with histologically or cytologically confirmed,
previously untreated, unresectable stage 111A-C NSCLC by the American Joint Committee
on Cancer version 8 criterial® that are not eligible for surgery with curative intent,

with adequate performance status and organ function. Participants with squamous and
nonsquamous histology are eligible, although those with squamous NSCLC are not eligible
to receive pemetrexed-based chemotherapy.

Participants in Group A will receive pembrolizumab 200 mg intravenously (1V) every 3
weeks in combination with 3 cycles of platinum-doublet chemotherapy and concurrent

standard thoracic radiotherapy (60 Gy in 2 Gy fractions during Cycles 2 and 3) followed
by pembrolizumab plus matching olaparib placebo. Participants in Group B will receive
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pembrolizumab 200 mg IV every 3 weeks in combination with 3 cycles of platinum-doublet
chemotherapy and concurrent standard thoracic radiotherapy followed by pembrolizumab
plus olaparib 300 mg orally twice daily. Participants in Group C will receive 3 cycles of
platinum-doublet chemotherapy and concurrent standard thoracic radiotherapy followed by
durvalumab 10 mg/kg IV every 2 weeks. Chemotherapy regimens will be selected by the
investigator from protocol-specified options (Figure 1). Interruption and discontinuation, but
not dose reduction, are permitted for pembrolizumab and durvalumab. Olaparib dose can be
reduced to 250 mg twice daily, and then to 200 mg twice daily if needed, with no further
dose reductions permitted.

Following completion of the CCRT phase and in the absence of disease progression,
participants will receive pembrolizumab plus olaparib placebo or olaparib, or durvalumab
monotherapy for a maximum of 12 months or until protocol-specified discontinuation
criteria are met (including request to discontinue study treatment, disease progression,
unblinding of treatment assignment, or unacceptable toxicity).

Assessments

Tumor response per RECIST version 1.1 will be evaluated at the end of the CCRT (with

or without pembrolizumab) phase, which is approximately 12 weeks after study treatment
initiation. Subsequent imaging assessments will be performed every 9 weeks for the first

2 years, every 12 weeks in the third year, every 26 weeks until the end of the fifth year,

and every 52 weeks thereafter until disease progression, the start of new anticancer therapy,
withdrawal of consent or death, whichever occurs first.

Adverse event data will be collected from time of randomization through to 30 days after
study treatment discontinuation. Serious adverse event data will be reported for up to 90
days after study treatment discontinuation.

Statistical Analysis

Efficacy will be evaluated in all randomized participants (the intention-to-treat population).
Safety will be assessed in all participants who receive at least 1 dose of study treatment.
Treatment differences in the dual primary endpoints of PFS and OS will be compared
between Groups A and B versus C using a stratified log-rank test. Hazard ratios will

be estimated using a stratified Cox regression model, and event rates over time will be
estimated using the Kaplan-Meier method.

External Data Monitoring Committee

An independent, external data and safety monitoring committee will oversee the trial and
assess efficacy at protocol-specified interim analyses. Pneumonitis events will be monitored
and adjudicated by an external clinical adjudication committee.
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Current Status

Enrollment for this study began on July 6, 2020 and is ongoing at approximately 190 sites.
The current estimated study completion date is July 6, 2026. The planned sample size is
approximately 870 participants.

Discussion

The KEYLYNK-012 study will evaluate the combination of pembrolizumab with CCRT
followed by pembrolizumab plus olaparib placebo or olaparib versus CCRT followed

by durvalumab for the treatment of unresectable, locally advanced, stage 111 NSCLC.
Pembrolizumab efficacy and safety have been extensively investigated and characterized

in NSCLC, and pembrolizumab as monotherapy or in combination with chemotherapy

is a standard of care in the advanced disease setting.”8 Furthermore, phase | and II

studies of pembrolizumab administered sequentially or concurrently with CCRT have shown
promising efficacy for stage 111 NSCLC®10.17 that appeared consistent with observations in
the PACIFIC trial.2 These studies also indicated that pembrolizumab in combination with

or following the completion of CCRT for patients with stage 11l NSCLC is feasible and
tolerable. Therefore, it is hoped that pembrolizumab will be active and well tolerated in
combination with CCRT and as a subsequent therapy with or without olaparib in the absence
of disease progression in the KEYLYNK-012 trial.

Preclinical models suggest that olaparib is a suitable combination candidate for
pembrolizumab.1112 Olaparib has been established as maintenance therapy in platinum-
sensitive ovarian and pancreatic cancer.13 NSCLC has loss of heterozygosity scores as
high as those observed in ovarian and pancreatic cancers,8 suggesting similar homologous
recombination deficiency and potential for antitumor activity of PARP inhibition in

this tumor type.1® Furthermore, the combination of olaparib and pembrolizumab is

being investigated in multiple advanced solid tumors, with early-phase results suggesting
antitumor activity and a safety profile that is consistent with expectations based on the
agents’ individual profiles.14

In conclusion, the KEYLYNK-012 study aims to identify whether the addition of
pembrolizumab to CCRT and pembrolizumab with or without olaparib following CCRT
potentially will improve outcomes for participants with stage 111 NSCLC.
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Key Eligibility Criteria Pembrolizumab Pembrolizumab
200 mg Q3W 200 mg Q3W
+218 years old Group A + +
*Histologically or cytologically Concurrent Matching olaparib
confirmed, previously untreated, Chemoradiotherapy? placebo

unresectable stage IIA-C NSCLC not (3 cycles) (12 months)°
eligible for surgery with curative intent

*Measurable disease per RECIST v1.1
*Archival or newly obtained tumor

tissue sample for biomarker analysis P;(;gbr;o;iggnvsb Pze(;?)br;oligxngsb
*ECOG performance status 0 or 1 N =870 GroupB + f

. < ——lp
+Adequate pulmonary function testing 1:4:1 Concurrent Olaparib 300 mg
Chemoradiotherapy? BID
(3 cycles) (12 months)®

Stratification Factors

*NSCLC stage (IlIA vs IlIB/IIC)
«Tumor histology (squamous vs

nonsquamous) Giotip C Concurrent Durvalumab
*PD-L1 TPS score (<50% vs 250%) P Chemoradiotherapy? 10 mg/kg Q2W
*Geographic region (East Asia vs North (3 cycles) (12 months)®
America/Western Europe/UK vs rest of
the world)

Figure 1.

KEYLYNK-012 study design. BID = twice daily; ECOG = Eastern Cooperative Oncology
Group; NSCLC = non-small-cell lung cancer; Q2W = every 2 weeks; Q3W = every 3
weeks; TPS = tumor proportion score. 8Platinum doublet chemotherapy and concurrent
standard thoracic radiotherapy (60 Gy in 2 Gy fractions; during cycles 2 and 3). Platinum
doublet options (per investigator’s choice) include cisplatin 75 mg/m?2 IV and pemetrexed
500 mg/m?2 1V every 3 wk on day 1 of cycles 1-3 (for participants with nonsquamous
histology only); cisplatin 50 mg/m?2 IV on days 1 and 8 in cycles 1 and 2 and d 8 and 15

in cycle 3 plus etoposide 50 mg/m?2 IV on days 1-5 in cycles 1 and 2 and days 8-12 in
cycle 3; or carboplatin area under the curve (AUC) 6 mg/mL/min IV plus paclitaxel 200
mg/m?2 IV on day 1 in cycle 1 and carboplatin AUC 2 mg/mL/min IV plus paclitaxel 45
mg/m? IV on days 1, 8, and 15 in cycles 2 and 3. PTreatment will continue for 12 mo

or until the participant or legally acceptable representative requests to discontinue study
treatment, treatment assignment to Group A or B is unblinded, disease progression or

new malignancy, surgery with curative intent, unacceptable toxicity, interruption of olaparib
placebo or olaparib for more than 28 consecutive days, interruption of pembrolizumab

or durvalumab post-radiotherapy for more than 12 wk, intercurrent illness, evidence of
myelodysplastic syndrome or acute myeloid leukemia, investigator decision, or pregnancy.
Participants in Groups A and B may receive a maximum of 17 cycles of pembrolizumab
post-chemoradiotherapy (~1 y) and participants in Group C may receive a maximum of 26
cycles of durvalumab (~1 ).
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