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Abstract

Background: In the PACIFIC study, progression-free survival (PFS] and overall survival

(OS] of patients with unresectable, locally advanced, stage Il non-small cell lung cancer
(NSCLC) were prolonged by durvalumab as maintenance therapy after radical concurrent
chemoradiotherapy using platinum-based antitumor agents. However, no data were obtained
to reveal the efficacy of durvalumab after radiation monotherapy in patients unsuitable for
chemoradiotherapy. Here, we describe an ongoing single-arm, prospective, open-label,
multicenter phase Il trial of durvalumab in patients with NSCLC ineligible for stage Il
chemoradiotherapy following radiation monotherapy (SPIRAL-RT study].

Methods: Durvalumab at 10 mg/kg body weight is administered every 2weeks after radiation
therapy until individual patients meet the discontinuation criteria. The treatment duration is up
to 12months. The primary endpoint is the 1-year PFS rate. Secondary endpoints are response
rate, PFS, 0S, and safety. Durvalumab treatment after radiation monotherapy is expected to
prolong 1-year PFS rate and have acceptable adverse events.

Discussion: We are conducting an intervention study to investigate the safety and efficacy

of durvalumab treatment in patients with NSCLC ineligible for stage Ill chemoradiotherapy

following radiation monotherapy.
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Introduction

The current standard therapy for unresectable,
locally advanced, stage III non-small cell lung
cancer (NSCLC) is concurrent chemoradiother-
apy.!-> However, in elderly patients or patients
with poor general condition, chemoradiotherapy
is likely to cause hazardous toxicity owing to
medical complications and deteriorated organ
functions.’” In a previous meta-analysis, the
authors reported that concurrent chemoradio-
therapy might moderately improve survival, but

the evidence for its benefit was weak.® Therefore,
radiation monotherapy is recommended as the
standard therapy for stage III NSCLC that can-
not be treated with concurrent chemoradiother-
apy based on a randomized comparative study.

In contrast, chemotherapy and radiotherapy
increase the expression of the immunosuppression
checkpoint programmed death-ligand 1 (PD-L1)
and enable cancer cells to evade anticancer
immune response.’ Furthermore, the abscopal
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effect, which causes immune-mediated death of
cancer cells at sites distant from the irradiated site,
has been demonstrated by a combination therapy
with ipilimumab and radiation therapy in a patient
with malignant melanoma.!® Many studies of
immunoradiotherapy have been conducted in
patients with advanced NSCLC, which have
established the apparent benefit of immune check-
point inhibitors.11-13

The PACIFIC study is a randomized, multicenter,
double-blind, placebo-controlled study of dur-
valumab as maintenance therapy in patients with
unresectable, locally advanced (stage III) NSCLC
who did not have progressive disease after radical
concurrent chemoradiotherapy using platinum-
based antitumor agents. At the European Society
for Medical Oncology in 2017, it was reported
that durvalumab achieved a statistically significant
and clinically meaningful prolongation of progres-
sion-free survival (PFS), which was the primary
endpoint, in all enrolled patients with stage III
NSCLC in a preplanned interim analysis.!4
However, no data were obtained from the
PACIFIC study to determine the efficacy of dur-
valumab after radiation monotherapy in patients
ineligible for chemoradiotherapy. The PACIFIC
study was only for patients who had undergone
chemoradiotherapy and not for those who had
undergone radiotherapy alone. Therefore, we
planned a clinical study to investigate the efficacy
and safety of durvalumab when administered in
patients with stage III NSCLC who are ineligible
for chemoradiotherapy and do not have progres-
sive disease after radiation monotherapy (Trial
registration number: JMA-IIA00434).

Methods

Study design
This was a single-arm, prospective, open-label,
multicenter, phase II trial (SPIRAL-RT study).

Ethical consideration and registration

The study obtained ethical approval from the trial
review committee in the Kyoto Prefectural
University of Medicine on 16 May 2019. The
trial is supervised and managed by the Ethics
Committee of Kyoto Prefectural University of
Medicine, Kyoto, Japan (number: 2019-006). In
accordance with the Declaration of Helsinki,
written informed consent will be obtained from
all patients before registration. Results of the

study will be disseminated via publications in
peer-reviewed journals.

Eligibility criteria
The inclusion and exclusion criteria are shown in
Table 1.

Objective and endpoints

The present study is underway to prospectively
evaluate the efficacy and safety of durvalumab
when administered in patients with stage III
NSCLC who are ineligible for chemoradiother-
apy and do not have progressive disease after
radiation monotherapy. The primary endpoint is
the 1-year PFS rate. Secondary endpoints are
response rate (RR), PFS, overall survival (OS),
and safety. The exploratory objective is to evalu-
ate PD-L1 expression on tumor cells using anti-
PD-L1 antibodies (SP263 antibody).

Rationale for setting the number of enrolled
subjects

The threshold for the 12-month PFS rate after
radiation monotherapy in the JCOGO0301 study!>
was approximately 20%. However, since this
study is conducted in patients ineligible for chem-
oradiotherapy, the threshold was determined as
16% based on the assumption that the PFS will
be somewhat reduced. Meanwhile, the expected
12-month PFS rate was determined as 35% based
on the results of the PACIFIC study,!# assuming
that the PFS will be somewhat reduced because
the hazard ratio of PFS was 0.52. On the premise
that the one-sided significance level is 5% and the
power is 90%, the sample size should be 31.
However, taking dropouts into consideration, the
target sample size was determined as 33 (sample
size determined by the survival function test for a
single-arm study!9).

Population to be analyzed

Efficacy. The efficacy will be analyzed in the full
analysis set (FAS). The FAS is an analysis popula-
tion based on the idea of intention-to-treat and
comprises all enrolled patients after excluding
those who meet the following criteria: (a) ineligi-
ble patients (patients who meet none of the major
registration criteria of this study); (b) patients who
have not received the study drug: (c) patients with
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Table 1. Eligibility criteria.

Inclusion criteria

(1) Patients aged =20years at the time of informed consent (regardless of gender and inpatient/
outpatient).

(2) Patients cytologically or histologically diagnosed with unresectable locally advanced stage Il NSCLC
(as per General Rule for Clinical and Pathological Record of Lung Cancer 8th edition).

(3] Patients ineligible for chemoradiotherapy (e.g. poor PS cases or elderly patients).

(4) Patients who have completed radiotherapy, however, the total radiation dose to the patient should be
60Gy += 10% (54-66 Gy), and the average radiation dose per organ should be:
- average total lung dose: <20 Gy or V20 <35%
- average total dose to the esophagus: <34 Gy
- average total dose to the heart: V45 <35% or V30 <30%

(5) Patients who did not have progressive disease after radiotherapy.
(6) Performance status (ECOG) 0-2.

(7) Patients with appropriate visceral and bone marrow function who meet the following criteria:
- absolute neutrophil count: =1500/mm3
- platelet count: =100,000/mm?

hemoglobin: =5.6 mmol/L

- serum CrCl: =50 ml/min (value estimated by Cockcroft-Gault formula)

men:
CrCl (ml/min) =[weight (kg) X (140-age]l/[72 X serum creatinine (umol/L x 0.011]]

women:
CrCl (ml/min) =[weight (kg) X (140-age)]/[72 X serum creatinine (umol/L x 0.011]] X 0.85
- total bilirubin: <1.5 times ULN
This criterion does not apply to patients with a definitive diagnosis of Gilbert's syndrome (not
presenting with hemolysis or pathological findings of liver disease but mainly with unconjugated
persistent or recurrent hyperbilirubinemia). Participation in the study depends on the
determination of the investigator (sub-investigator).
- aspartic aminotransferase and alanine aminotransferase: <2.5 times ULN

(8) Patients expected to survive for at least 3months.
(9) Patients who provided written informed consent by their own free will.
Exclusion criteria
(1) Patients who have previously been exposed to the anti-PD-1 antibody or anti-PD-L1 antibody.

(2) Patients with autoimmune disease confirmed at present or in the past or with history of
immunodeficiency.

(3] Patients with severe or uncontrolled systemic diseases (including active infections such as active
hemorrhagic diathesis, hepatitis B, hepatitis C, and HIV.

(4) Patients who have received treatment for immunosuppression within 14 days of the start of study
treatment. Nasal or inhaled corticosteroids or systemic corticosteroids at a physiological dose not
exceeding prednisone equivalent dose of 10mg/day are excluded. Systemic corticosteroids to reduce
the toxicity caused by radiotherapy performed as part of chemoradiotherapy for locally advanced
NSCLC are excluded.

(5) Patients who have received attenuated live vaccines within 30 days of informed consent or within
30days of the start of study treatment.

(6) Patients with a history of tuberculosis.

(Continued)
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Table 1. (Continued)

Inclusion criteria

(7) Patients with uncontrolled diseases such as symptomatic congestive heart failure, uncontrolled

hypertension, and unstable angina.

(8) Patients with continued grade 2 or more toxicity after prior radiotherapy.

(9) Patients with grade 2 or more pneumonitis in prior radiotherapy.

Patients with an inflammatory intestinal disease (Crohn’s disease or ulcerative colitis) confirmed at

Male and female patients who do not use appropriate contraception and female patients who are

(10)
present or in the past.
(11)
pregnant or breast-feeding.
(12) Patients considered ineligible by the investigator or sub-investigator.

CrCl, creatinine clearance; ECOG, Eastern Cooperative Oncology Group; NSCLC, non-small cell lung cancer; PD-1,
programmed cell death 1; PD-L1, programmed death-ligand 1; PS, performance status; ULN, upper limit of normal.

Patients with unresectable locally advanced non-small cell lung cancer
« Patients ineligible for chemotherapy
» Patients who have completed radiotherapy
« Performance Status (ECOG) 0-2

Informed conse

nt/case registration

Administration of durvalumab at 10 mg/kg every 2 weeks
(or until the subject meets a discontinuation criterion)

Figure 1. Study profile.
ECOG, Eastern Cooperative Oncology Group.

no data at the baseline or during the treatment
period; (d) patients who have withdrawn their
consent during the study and refused the use of all
data.

In this study, the efficacy will be analyzed mainly
in the FAS. The primary endpoint will be ana-
lyzed in the per protocol set (PPS) that is appro-
priate for the protocol, and the stability of the
analysis result of FAS will be evaluated. The PPS
is a population of patients who are included for
efficacy evaluation in accordance with the criteria
related to the handling of patients that will be pre-
pared before the data lock.

Safety. The population of patients who have
received the study drug at least once will be the
safety analysis set.

Dosages and treatment regimen

All patients will be treated using conventional
fractionation (2 Gy per fraction; one fraction per
day, and five fractions per week). The bilateral
supraclavicular, mediastinal, ipsilateral hilar,
interlobar, lobar, subcarinal, ipsilateral low cervi-
cal, and sternal notch lymph node areas are con-
sidered regional lymph node areas. Involved field
radiation therapy is administered only in those
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lymph nodes that are proven to be affected by the
tumor. The gross tumor volume is expanded to
the clinical tumor volume by extending the mar-
gin by 0.5-1cm. The recommended radiation
dose as radical treatment is between 54 Gy and
66 Gy in 2 Gy fractions. The dose constraints to
adjacent important normal organs/tissues are
shown in Table 1. Durvalumab at 10 mg/kg (body
weight) is administered every 2weeks until indi-
vidual patients meet the discontinuation criteria.
The duration of treatment is up to 12months.
The start of durvalumab treatment may be post-
poned for up to 42days after completing radio-
therapy for patients requiring recovery from
toxicity owing to previous treatment. Treatment
will be continued until progressive disease or any
of the discontinuation criteria specified in the
‘Criteria for discontinuation of protocol treat-
ment’ are met. A schematic illustration of the
study is provided in Figure 1.

Statistical analysis

The 1-year PFS rate will be estimated by the
Kaplan—Meier method, and the confidence inter-
val will be calculated using Greenwood’s method.
If the lower limit of the estimated 90% confidence
interval exceeds the threshold of 16%, it will be
considered statistically significant. As for PFS
and OS, the Kaplan—Meier method will be used
to estimate the survival curve, median, and annual
rate. The Brookmeyer and Crowley method and
Greenwood’s method will be used to estimate the
median confidence interval and standard error of
the annual rate, respectively. RR and the 95%
confidence interval (two-sided) will be estimated
by the Wilson method. The severity and inci-
dence of each adverse event will be recorded.

Anticipated results

In patients with stage III NSCLC ineligible for
chemoradiotherapy, durvalumab treatment after
radiation monotherapy is expected to prolong the
1-year PFS rate and have acceptable adverse events.
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