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Abstract: The standard of care for advanced non-small cell lung cancer (NSCLC) without
known driver oncogenes is immune checkpoint inhibitor (ICI) therapy combined with
platinum-based chemotherapy. About 20% of patients with advanced NSCLC have brain
metastases, which are related to poor prognosis. However, the effect of ICI therapy combined
with platinum-based chemotherapy on untreated brain metastases derived from NSCLC
remains unclear. The primary endpoint of this study is intracranial response rate as deter-
mined by modified Response Evaluation Criteria in Solid Tumors (RECIST) for brain
metastases of >5 mm as target lesions. Eligible patients are 20 years of age or older with
chemotherapy-naive advanced NSCLC and at least one brain metastasis >5 mm in size that
has not been previously treated. Patients receive nivolumab plus ipilimumab intravenously
combined with histology-based platinum doublet chemotherapy (two cycles). Individuals
with known genetic driver alterations such as those affecting EGFR or ALK are excluded.
Planned enrollment is 30 patients over 2.5 years at 27 oncology facilities in Japan. This is the
first prospective study to focus on the intracranial response to ICI therapy combined with
platinum-based chemotherapy in patients with untreated brain metastases derived from
NSCLC. If the study demonstrates intracranial efficacy for this patient population, then
this regimen has the potential to become a new treatment option for such individuals.
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Introduction
Non-small cell lung cancer (NSCLC) is the leading cause of cancer-related mor-
tality in many countries.' At diagnosis, ~20% of individuals with metastatic
NSCLC have brain metastases, which are related to poor prognosis and
a declining quality of life.* Radiotherapy is the main treatment for brain metas-
tases but can cause complications such as cognitive decline and symptomatic
radiation necrosis.>°

Substantial progress has been made in the treatment of NSCLC with immune
checkpoint inhibitors (ICIs),”* with the current standard of care for advanced

NSCLC with no known driver oncogenes being ICI therapy combined with
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platinum-based chemotherapy.”'® However, no prospec-
tive data have been available with regard to the intracra-
nial efficacy of such combination therapy for NSCLC
patients with untreated brain metastases. Monotherapy
with pembrolizumab, an antibody to programmed cell
death—1 (PD-1), has shown intracranial efficacy with an
intracranial response rate of 29.7% (95% confidence
interval, 15.9-47.0%) in NSCLC patients with a PD-1
ligand 1 (PD-L1) expression level of >1%, but no intra-
cranial responses were seen in those with a PD-L1
expression level of <1%."'""'> Dual immunotherapy with
nivolumab plus ipilimumab was found to have an intra-
cranial efficacy superior to that of nivolumab monother-
apy, with an intracranial response rate of 51% versus
21%,
metastases,'” suggesting that the combination of ipilimu-

for melanoma patients with untreated brain

mab, an antibody to cytotoxic T lymphocyte antigen—4
(CTLA-4), with an antibody specific for PD-1 is more
effective than the latter alone for brain metastases.

In the CheckMate 227 trial, nivolumab plus ipilimu-
mab conferred a longer overall survival (OS) than did
in advanced NSCLC
patients regardless of PD-LI1 expression level.'* In the

platinum-based chemotherapy
CheckMate 9LA trial, the combination of two cycles of
platinum-based chemotherapy with nivolumab-ipilimumab
resulted in a significant improvement in OS compared with
platinum-based chemotherapy alone in patients with
advanced NSCLC.'" Although patients with untreated
brain metastases were excluded from these trials, those
with

a survival benefit from treatment with nivolumab plus

adequately treated brain metastases derived
ipilimumab, suggesting that the ICI combination might
be effective against brain metastases. An intracranial
response to systemic treatment can improve the quality
of life and avoid the necessity for radiotherapy in patients
with brain metastases. It is therefore important to assess
the intracranial efficacy of such treatment in NSCLC
patients with untreated brain metastases. Given that the
addition of two cycles of platinum-based chemotherapy to
nivolumab plus ipilimumab provided earlier disease con-
trol relative to nivolumab-ipilimumab alone by reducing

1415 this combina-

the rate of primary disease progression,
tion therapy appears to be a reasonable approach to the
treatment of previously untreated brain metastases derived
from NSCLC.

With this background, we designed a single-arm study

to evaluate the efficacy of nivolumab-ipilimumab combined

with platinum-based chemotherapy for untreated brain
metastases in patients with NSCLC.

Materials and Methods

Study Design and Objective
This study (Nlke, LOGiK2004) was
a multicenter, single-arm phase II trial to evaluate the

designed as

efficacy and safety of nivolumab plus ipilimumab together
with platinum combination chemotherapy with the primary
endpoint of response rate for brain metastases in che-
motherapy-naive with advanced NSCLC

(Figure 1).

patients

Endpoints
The primary endpoint of the trial is the proportion of
patients achieving an intracranial response (partial
response or complete response) as defined by the modified
Response Evaluation Criteria in Solid Tumors (modified
RECIST)."?

The secondary endpoints are intracranial progression
free survival (PFS), extracranial response rate (RR), extra-

cranial PFS, systemic RR, systemic PFS, OS, and safety.

Treatment

Patients receive nivolumab (360 mg intravenously every 3
weeks) followed by NSCLC-optimized ipilimumab (1 mg/
kg intravenously every 6 weeks) combined with histology-
based platinum doublet chemotherapy (intravenously
every 3 weeks for two cycles). The intravenous che-
motherapy regimens consist of carboplatin (area under
the concentration-time curve [AUC] of 6 mg mL™"' min)
plus paclitaxel (200 mg/m?) for patients with squamous
histology, and carboplatin (AUC of 5 mg mL ™' min) plus
pemetrexed (500 mg/m?) for those with nonsquamous
histology. After the two cycles of induction therapy, treat-
ment with nivolumab plus ipilimumab continues until dis-
ease progression, loss of clinical benefit, development of
unacceptable toxicity, or completion per protocol (2
years).

Key Eligibility Criteria

Patients 20 years of age or older with histologically or
cytologically confirmed NSCLC and at least one brain
metastasis measuring >5 mm that has not been treated
previously are eligible for the study. Symptomatic brain
metastases are also eligible, but brain metastases that

require urgent radiation or emergency surgery are
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Primary endpoint: intracranial response rate by modified RECIST
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ORR, systemic PFS, OS, and safety.

Figure | Design of the Nlke Trial.

Abbreviations: NSCLC, non-small cell lung cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; MRI, magnetic resonance imaging; PD,
progressive disease; PFS, progression-free survival; ORR, objective response rate; OS, overall survival.

excluded. Each patient is required to have stage IV or
postoperative recurrent disease (clinical stage is deter-
mined in accordance with the tumor, node, metastasis
classification system, 8th edition) that is not curable by
radiation and has not been previously treated with cyto-
toxic chemotherapy. Eligibility stipulates an Eastern
Cooperative Oncology Group performance status of 0 or
1 as well as adequate lung, bone marrow, liver, and kidney
function. Patients with sensitizing driver genetic altera-
tions of EGFR, ALK, ROS1, BRAF, MET, RET, or NTRK
are ineligible. The expression level for PD-L1 on tumor
cells is not a determinant of eligibility.

Individuals who meet any of the following criteria are
not eligible to participate in the study: drainage is required
for symptom management; diagnosis of autoimmune dis-
ease; major surgery within 7 days or local palliative radia-
tion therapy within 7 days before registration; a history of
cancer within the previous 2 years; serious psychosis or
psychotic symptoms; serious uncontrolled medical condi-
tions including diabetes; concurrent unstable angina or
a history of myocardial infarction within the last 1 year;
and positive status for active hepatitis B or hepatitis
C. Patients with conditions requiring systemic corticoster-
oids (>10 mg daily prednisone or equivalent) or immuno-
suppressive medication are also not eligible.

Study Assessments
The primary endpoint of the trial is the proportion of patients
achieving an intracranial response (partial response or

complete response) as defined by the modified RECIST,'”
consisting of RECIST (version 1.1) modified to allow up to
five target brain metastases of >5 mm in maximum diameter
(and more than twice the slice thickness of a magnetic reso-
nance imaging (MRI) scan). Key secondary endpoints are the
proportion of patients achieving an overall response, defined
as those who show a partial response or complete response
for extracranial and systemic disease as determined by mod-
ified RECIST; progression-free survival, defined as the time
from start of treatment to disease progression (based on
modified RECIST for the brain and systemic disease) or
death, whichever occurs first; OS, defined as the time from
start of treatment to death; and safety and toxicity as mea-
sured by the National Cancer Institute Common Terminology
Criteria for Adverse Events (CTCAE, version 5.0).

A magnetic resonance imaging (MRI) scan of the
brain, computed tomography (CT) scans of the chest and
abdomen, a bone scan or positron emission tomography
scan, and an electrocardiogram are required before initia-
tion of study treatment. Patients undergo tumor assessment
with an MRI scan of the brain and CT scans at baseline,
every 6 weeks during the first 24 weeks, every 9 weeks
during the next 27 weeks, and every 12 weeks thereafter.

Statistical Analysis

The expected intracranial response rate was assumed to be
38% on the basis that the study treatment would result in
a response in the brain similar to the systemic response
observed in the CheckMate 9LA trial.'”> On the basis of the

Cancer Management and Research 2021:13

8491

Dove:


https://www.dovepress.com
https://www.dovepress.com

Tsuchiya-Kawano et al

Dove

lower limit of the 95% confidence interval for the intra-

cranial response rate in a previous trial of
pembrolizumab,'? we set a threshold value for the intra-
cranial response rate of 16%. Given this assumption, the
study was designed to have a power of 80% and a one-
sided level of alpha error of 0.025,

a requirement for 27 patients. Allowing for ineligibility

resulting in

of patients for analysis, we plan on enrolling 30 patients.

Ethical Considerations

This study is being conducted in accordance with the
principles of the Declaration of Helsinki and has been
approved by the central review board of Clinical
Research Network Fukuoka. The study is registered in
the Japan Registry of Clinical Trials (jJRCTs071210019).
All participants in this trial will provide informed consent.

Discussion

As far as we are aware, this is the first prospective study to
focus on the intracranial response to ICI therapy combined
with platinum-based chemotherapy in patients with
untreated brain metastases derived from NSCLC. The
addition of ipilimumab, an antibody to CTLA-4, to
a PD-1-targeting antibody is expected to increase treat-
ment efficacy for brain metastases in this study. If the
study demonstrates intracranial activity for nivolumab-ipi-
limumab combined with platinum-based chemotherapy in
this patient population, then this regimen has the potential
to become a new treatment option for such individuals.
Study enrollment began in May 2021 and is to continue for

2.5 years.

Conclusion

The phase II study will be able to evaluate the intracranial
efficacy of ICI therapy combined with platinum-based
chemotherapy in patients with untreated brain metastases
derived from NSCLC.
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