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ORIGINAL ARTICLE

Durvalumab after Chemoradiotherapy
in Stage III Non—Small-Cell Lung Cancer

S.J. Antonia, A. Villegas, D. Daniel, D. Vicente, S. Murakami, R. Hui, T. Yokoi,
A. Chiappori, K.H. Lee, M. de Wit, B.C. Cho, M. Bourhaba, X. Quantin, T. Tokito,
T. Mekhail, D. Planchard, Y.-C. Kim, C.S. Karapetis, S. Hiret, G. Ostoros, K. Kubota,

J.E. Gray, L. Paz-Ares, J. de Castro Carpefio, C. Wadsworth, G. Melillo, H. Jiang,

Y. Huang, P.A. Dennis, and M. Ozgiiroglu, for the PACIFIC Investigators*

ABSTRACT

BACKGROUND

Most patients with locally advanced, unresectable, non—small-cell lung cancer (NSCLC)
have disease progression despite definitive chemoradiotherapy (chemotherapy plus
concurrent radiation therapy). This phase 3 study compared the anti-programmed
death ligand 1 antibody durvalumab as consolidation therapy with placebo in patients
with stage III NSCLC who did not have disease progression after two or more cycles
of platinum-based chemoradiotherapy.

METHODS

We randomly assigned patients, in a 2:1 ratio, to receive durvalumab (at a dose of
10 mg per kilogram of body weight intravenously) or placebo every 2 weeks for up
to 12 months. The study drug was administered 1 to 42 days after the patients had
received chemoradiotherapy. The coprimary end points were progression-free survival
(as assessed by means of blinded independent central review) and overall survival
(unplanned for the interim analysis). Secondary end points included 12-month and
18-month progression-free survival rates, the objective response rate, the duration
of response, the time to death or distant metastasis, and safety.

RESULTS

Of 713 patients who underwent randomization, 709 received consolidation therapy
(473 received durvalumab and 236 received placebo). The median progression-free
survival from randomization was 16.8 months (95% confidence interval [CI], 13.0 to
18.1) with durvalumab versus 5.6 months (95% CI, 4.6 to 7.8) with placebo (stratified
hazard ratio for disease progression or death, 0.52; 95% CI, 0.42 to 0.65; P<0.001);
the 12-month progression-free survival rate was 55.9% versus 35.3%, and the 18-month
progression-free survival rate was 44.2% versus 27.0%. The response rate was higher
with durvalumab than with placebo (28.4% vs. 16.0%; P<0.001), and the median dura-
tion of response was longer (72.8% vs. 46.8% of the patients had an ongoing response
at 18 months). The median time to death or distant metastasis was longer with
durvalumab than with placebo (23.2 months vs. 14.6 months; P<0.001). Grade 3 or
4 adverse events occurred in 29.9% of the patients who received durvalumab and
26.1% of those who received placebo; the most common adverse event of grade 3
or 4 was pneumonia (4.4% and 3.8%, respectively). A total of 15.4% of patients in
the durvalumab group and 9.8% of those in the placebo group discontinued the
study drug because of adverse events.

CONCLUSIONS

Progression-free survival was significantly longer with durvalumab than with placebo.
The secondary end points also favored durvalumab, and safety was similar between
the groups. (Funded by AstraZeneca; PACIFIC ClinicalTrials.gov number, NCT02125461.)

N ENGL ) MED NEJM.ORG

The New England Journal of Medicine

The authors’ full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Address reprint requests to Dr.
Antonia at the H. Lee Moffitt Cancer Cen-
ter and Research Institute, 12902 Magno-
lia Dr., MRC 3-E, Tampa, FL 33612, or at
scott.antonia@moffitt.org.

*A complete list of the investigators of
the PACIFIC study is provided in the
Supplementary Appendix, available at
NEJM.org.

This article was published on September
8,2017, at NEJM.org.

DOI: 10.1056/NEJMo0al709937
Copyright © 2017 Massachusetts Medical Society.

Downloaded from nejm.org on September 11, 2017. For personal use only. No other uses without permission.

Copyright © 2017 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

PPROXIMATELY ONE THIRD OF PATIENTS

with non-small-cell lung cancer (NSCLC)

have stage 111, locally advanced disease at
diagnosis.! The standard of care for patients with
a good performance status and unresectable stage
III NSCLC is platinum-based doublet chemother-
apy concurrent with radiotherapy (chemoradio-
therapy).? However, the median progression-free
survival among patients who have received chemo-
radiotherapy is poor (approximately 8 months),
and only 15% of patients are alive at 5 years."?
No major advances in the treatment for patients
in this context have been made in many years.>*

Durvalumab is a selective, high-affinity, hu-
man IgG1l monoclonal antibody that blocks pro-
grammed death ligand 1 (PD-L1) binding to
programmed death 1 (PD-1) and CD80, allowing
T cells to recognize and kill tumor cells.”>” An
early-phase clinical study involving multiple ad-
vanced solid tumors, including stage IIIB or IV
NSCLC,"® showed that durvalumab had encour-
aging antitumor activity, and this agent was re-
cently approved in the United States for patients
with locally advanced or metastatic urothelial
carcinoma who had received platinum-based che-
motherapy.” Given preclinical evidence suggesting
that chemotherapy and radiotherapy may up-reg-
ulate PD-L1 expression in tumor cells,?*?* which
is a predictive factor for a response to durvalum-
ab, we hypothesized that durvalumab would pro-
vide clinical benefit after chemoradiotherapy.

We report results from an interim analysis of
the randomized, double-blind, international, phase
3 PACIFIC study comparing durvalumab as con-
solidation therapy with placebo in patients with
stage 111, locally advanced, unresectable NSCLC
that had not progressed after platinum-based
chemoradiotherapy.

METHODS

PATIENTS

Eligible patients had histologically or cytologi-
cally documented stage III, locally advanced, un-
resectable NSCLC according to the Staging Manual
in Thoracic Oncology, version 7, of the International
Association for the Study of Lung Cancer.” These
patients had received two or more cycles (defined
according to local practice) of platinum-based
chemotherapy (containing etoposide, vinblastine,
vinorelbine, a taxane [paclitaxel or docetaxel], or
pemetrexed) concurrently with definitive radia-

N ENGL J MED

tion therapy (54 to 66 Gy), in which the mean
dose to the lung was less than 20 Gy, the V20 (the
volume of lung parenchyma that received 20 Gy
or more) was less than 35%, or both. Additional
inclusion criteria were no disease progression
after this treatment, an age of 18 years or older,
a World Health Organization performance sta-
tus of 0 or 1 (on a 5-point scale in which higher
numbers indicate greater disability), an esti-
mated life expectancy of 12 weeks or longer, and
completion of the last radiation dose within 1 to
14 days before randomization (after a protocol
amendment, this criterion was changed to 1 to
42 days before randomization).

Key exclusion criteria were previous exposure
to anti-PD-1 or PD-L1 antibodies; receipt of im-
munotherapy or an investigational drug within
4 weeks before the first dose (6 weeks for mono-
clonal antibodies); active or previous autoimmune
disease (within the past 2 years) or a history of
primary immunodeficiency; evidence of uncon-
trolled, concurrent illness or ongoing or active
infections; unresolved toxic effects of grade 2 or
higher (according to the Common Terminology
Criteria for Adverse Events [CTCAE]); and grade
2 or higher pneumonitis from previous chemo-
radiotherapy. Complete eligibility criteria are pro-
vided in the protocol, available with the full text
of this article at NEJM.org.

STUDY DESIGN AND TREATMENTS

Patients were randomly assigned within 1 to 42
days after chemoradiotherapy in a 2:1 ratio to
receive durvalumab at a dose of 10 mg per kilo-
gram of body weight intravenously or matching
placebo every 2 weeks as consolidation therapy
for up to 12 months. Patients were stratified ac-
cording to age (<65 vs. 265 years), sex, and smok-
ing history (current or former smoker vs. never
smoked).

Administration of the study drug commenced
after randomization on day 1, once the patient
was confirmed to be eligible to participate. The
study drug was discontinued if there was con-
firmed disease progression, initiation of alterna-
tive anticancer therapy, unacceptable toxic effects,
or withdrawal of consent. Patients could receive
the study drug until disease progression (unless
they had rapid tumor progression or symptom-
atic progression requiring urgent intervention)
and could receive the drug again if disease con-
trol had been achieved at the end of the 12
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months but the disease had progressed during
follow-up.

END POINTS AND ASSESSMENTS

The coprimary end points were progression-free
survival (according to the Response Evaluation
Criteria in Solid Tumors [RECIST], version 1.1, as
assessed by means of blinded independent central
review) and overall survival. Progression-free sur-
vival was defined as the time from randomization
(which occurred up to 6 weeks after chemoradio-
therapy) to the date of the first documented event
of tumor progression or death in the absence of
disease progression. Overall survival was defined
as the time from randomization until death from
any cause. Progression-free survival was assessed
by the investigators, according to RECIST, version
1.1, as a predefined sensitivity analysis.

The secondary end points were the percent-
age of patients who were alive without disease
progression at 12 and 18 months, the objective
response rate, the duration of response, and the
time to death or distant metastasis (all assessed
by means of blinded independent central review);
and overall survival at 24 months, the safety and
side-effect profile (graded with the use of the
CTCAE, version 4.03), health-related quality of life,
pharmacokinetic characteristics, and immunoge-
nicity. Efficacy was assessed every 8 weeks for the
first 12 months and every 12 weeks thereafter. All
reported efficacy end points are for durvalumab
or placebo only (i.e., they were not aggregate end
points that included previous chemoradiotherapy).

Patients provided optional archived tumor-
tissue samples for PD-L1 testing. However, en-
rollment was not restricted to any thresholds for
the level of PD-L1 expression.

STUDY OVERSIGHT

The study was designed by representatives of the
sponsor (AstraZeneca) and academic advisors. All
patients provided written informed consent for
participation. The study protocol and amendments
were approved by relevant ethics committees,
and the study was performed in accordance with
the International Conference on Harmonisation
Guidelines on Good Clinical Practice and the
Declaration of Helsinki. All the investigators
(listed in the Supplementary Appendix, available
at NEJM.org) were responsible for the collection
of data. Data analyses were completed by the
sponsor. The authors had full access to the data
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and vouch for the accuracy and completeness of
the data and analyses and for the fidelity of the
study to the protocol.

The authors signed a confidentiality agreement
with the sponsor. All the authors participated in
writing the manuscript and provided approval to
submit the manuscript for publication. Medical-
writing support, including development of the
initial draft of the manuscript, was funded by
the sponsor.

STATISTICAL ANALYSIS

The study was to be considered positive if either
of the two coprimary end points, progression-
free or overall survival, was significantly longer
with durvalumab than with placebo. Approxi-
mately 702 patients were needed for 2:1 random-
ization to obtain 458 progression-free survival
events for the primary analysis of progression-
free survival and 491 overall survival events for
the primary analysis of overall survival. It was
estimated that the study would have a 95% or
greater power to detect a hazard ratio for disease
progression or death of 0.67 and a 85% or
greater power to detect a hazard ratio for death
of 0.73, on the basis of a log-rank test with a
two-sided significance level of 2.5% for each
coprimary end point.

An interim analysis of progression-free sur-
vival was planned when approximately 367
events had occurred. At this interim analysis,
the hazard ratio for disease progression or death
was estimated with the use of the Kaplan—Meier
method. Between-group comparisons were per-
formed with the use of the log-rank test, strati-
fied according to age, sex, and smoking history.
Sensitivity analyses included assessment of eval-
uation bias, evaluation-time bias, and attrition
bias in the determination of disease progression
and adjustment for various covariates in the es-
timation of the hazard ratio for disease progres-
sion or death.

A preplanned analysis of progression-free
survival in 35 prespecified subgroups was per-
formed in which hazard ratios and 95% confi-
dence intervals were calculated with the use of
an unstratified Cox regression model. There was
no multiplicity adjustment because the subgroup
analysis was intended to show consistency of the
treatment effect.

Response rates were estimated with the use
of the Clopper—Pearson method and compared
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with the use of Fisher’s exact test. Type I error
was controlled for the coprimary end points (as
described in the Supplementary Appendix) and
the key secondary end point (the objective response
rate), but not for other secondary end points. Effi-
cacy was assessed in the intention-to-treat popula-
tion, and safety was assessed in the as-treated
population.

In an ongoing analysis, an external independent
data and safety monitoring committee is assessing
safety. This committee assessed the interim ef-
ficacy analyses.

RESULTS

PATIENTS AND TREATMENT

Between May 2014 and April 2016, a total of 709
of 713 patients who underwent randomization
(99.4%) received at least 1 dose of study drug as
consolidation therapy (473 patients received dur-
valumab and 236 received placebo) (Fig. S1 in
the Supplementary Appendix). Baseline charac-
teristics were well balanced in the two groups
(Table 1, and Table S1 in the Supplementary
Appendix). The median age of all patients was
64 years, and the majority were men (70.1%) and
current or former smokers (91.0%); 45.7% had a
squamous histologic type of tumor. The previ-
ous use of chemotherapy was also well balanced
between the two groups (Table S2 in the Supple-
mentary Appendix); in addition, 25.8% of the
patients in the durvalumab group and 28.7% of
those in the placebo group had received induc-
tion chemotherapy before definitive chemoradio-
therapy. The response to previous chemoradio-
therapy was similar in the two groups (complete
response, 1.9% in the durvalumab group and
3.0% in the placebo group; partial response,
48.7% and 46.8%, respectively).

According to the assessment of archived tu-
mor samples obtained before chemoradiothera-
py, PD-L1 expression of 25% or more on tumor
cells occurred in 22.3% of patients (24.2% in the
durvalumab group and 18.6% in the placebo
group) and PD-L1 expression of less than 25%
on tumor cells occurred in 41.0% of the patients
(39.3% in the durvalumab group and 44.3% in
the placebo group); 36.7% of the patients in
both groups had unknown PD-L1 status (Table
S3 in the Supplementary Appendix). EGFR muta-
tions were observed in 6.0% of the patients
(6.1% in the durvalumab group and 5.9% in the

N ENGL J MED

placebo group), whereas 67.3% of the patients’
tumors were EGFR-negative or wild-type (66.2%
in the durvalumab group and 69.6% in the pla-
cebo group). The EGFR mutation status was un-
known in 27.7% of the patients in the durvalumab
group and 24.5% of the patients in the placebo
group (Table S3 in the Supplementary Appen-
dix). No significant (P<0.05) between-group dif-
ferences were noted in either PD-L1 expression
or EGFR mutation status.

As of February 13, 2017 (the data cutoff point
for this interim analysis), 371 patients had dis-
ease progression (214 in the durvalumab group
and 157 in the placebo group). The overall me-
dian follow-up was 14.5 months (range, 0.2 to
29.9). The median number of infusions received
was 20 (range, 1 to 27) in the durvalumab group
and 14 (range, 1 to 26) in the placebo group;
6.3% and 5.1% of the patients, respectively, were
still receiving the study drug at the data cutoff
point (Table S4 in the Supplementary Appendix).
The median relative dose intensity was 100% in
each group (range, 29 to 100 in the durvalumab
group and 50 to 100 in the placebo group). Se-
rum trough concentrations of durvalumab were
similar at weeks 24 and 48 (177.00 and 189.00 ug
per milliliter, respectively) (Table S5 in the Sup-
plementary Appendix).

EFFICACY

Median progression-free survival from random-
ization, as assessed by means of blinded inde-
pendent central review, was 16.8 months (95%
confidence interval [CI], 13.0 to 18.1) with dur-
valumab versus 5.6 months (95% CI, 4.6 to 7.8)
with placebo (stratified hazard ratio for disease
progression or death, 0.52; 95% CI, 0.42 to 0.65;
two-sided P<0.001) (Fig. 1). The 12-month pro-
gression-free survival rate was 55.9% (95% CI,
51.0 to 60.4) with durvalumab and 35.3% (95%
CI, 29.0 to 41.7) with placebo, and the 18-month
progression-free survival rate was 44.2% (95% CI,
37.7 to 50.5) and 27.0% (95% CI, 19.9 to 34.5),
respectively. Progression-free survival results were
consistent across all prespecified sensitivity analy-
ses (data not shown), including results determined
by investigator assessment (stratified hazard ratio,
0.61; 95% CI, 0.50 to 0.76; two-sided P<0.001).

A progression-free survival benefit with dur-
valumab was consistently observed across all
prespecified subgroups, as defined according to
patient demographic characteristics, baseline clini-
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Table 1. Baseline Characteristics, Stratification Factors, and Prior Therapy in the Intention-to-Treat Population.*

Durvalumab Placebo Total

Characteristic (N=476) (N=237) (N=713)
Age —yr

Median 64 64 64

Range 31-84 23-90 23-90
Sex — no. (%)

Male 334 (70.2) 166 (70.0) 500 (70.1)

Female 142 (29.8) 71 (30.0) 213 (29.9)
Race — no. (%)t

White 337 (70.8) 157 (66.2) 494 (69.3)

Black 12 (2.5) 2(0.8) 14 (2.0)

Asian 120 (25.2) 72 (30.4) 192 (26.9)
Disease stage — no. (%)

HIA 252 (52.9) 125 (52.7) 377 (52.9)

1B 212 (44.5) 107 (45.1) 319 (44.7)

Other; 12 (2.5) 5(2.1) 17 (2.4)
WHO performance-status score — no. (%)§

0 234 (49.2) 114 (48.1) 348 (48.8)

1 240 (50.4) 122 (51.5) 362 (50.8)
Tumor histologic type — no. (%)

Squamous 224 (47.1) 102 (43.0) 326 (45.7)

Nonsquamous 252 (52.9) 135 (57.0) 387 (54.3)
Smoking status — no. (%)

Current smoker 79 (16.6) 38 (16.0) 117 (16.4)

Former smoker 354 (74.4) 178 (75.1) 532 (74.6)

Never smoked 43 (9.0) 21 (8.9) 64 (9.0)
Previous radiotherapy — no. (%)

<54 Gy 3(0.6) 0 3(0.4)

=54 to <66 Gy 442 (92.9) 217 (91.6) 659 (92.4)

66 to <74 Gy 30 (6.3) 19 (8.0) 49 (6.9)
Previous chemotherapy — no. (%)|

Induction 123 (25.8) 68 (28.7) 191 (26.8)

Concurrent with radiation therapy 475 (99.8) 236 (99.6) 711 (99.7)
Best response to previous chemoradiotherapy — no. (%)

Complete response 9 (1.9) 7 (3.0) 16 (2.2)

Partial response 232 (48.7) 111 (46.8) 343 (48.1)

Stable disease 222 (46.6) 114 (48.1) 336 (47.1)

* The intention-to-treat population included all patients who underwent randomization. Randomization was stratified ac-
cording to age at randomization (<65 vs. 265 years of age), sex, and smoking history (current or former smoker vs.
never smoked). There were no significant (P<0.05) between-group differences in the baseline characteristics listed here.
Percentages may not total 100 because of rounding or because some categories occurred with very low frequency and
therefore are not shown here. A complete listing of baseline characteristics is provided in Table S1 in the
Supplementary Appendix.

T Race was reported by the patients.

i Patients with other disease stages included 12 patients in the durvalumab group (4 with stage 1V, 4 with stage IIB,

3 with stage IIA, and 1 with stage IA) and 5 patients in the placebo group (2 with stage 1B, 1 with stage IIA, and 2 with
stage |B).

§ World Health Organization (WHO) performance-status scores range from 0 to 5, with 0 indicating no symptoms and
higher scores indicating increased disability.

9§ The decision regarding the actual dose was based on investigator or radiologist assessment of each individual patient,
resulting in doses that differed from the inclusion criteria. All radiation therapy was administered concurrently with che-
motherapy.

| Patients may have received previous chemotherapy in more than one context.
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No. of Events/
Total No. Median PFS 12-Mo PFS 18-Mo PFS
of Patients (95% Cl) (95% Cl) (95% Cl)
1.0+ mo % %
Durvalumab  214/476 168 (13.0-18.1) 55.9 (51.0-60.4) 44.2 (37.7-50.5)
0.9 Placebo 157/237 5.6 (4.6-7.8) 35.3 (29.0-41.7)  27.0 (19.9-34.5)
S
S 08
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%]
g 0.7
b
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go 0.5 ! Durvalumab
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£ 034 ' :
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-§ 0.2 E ! Placebo
& Stratified hazard ratio for disease progression :
0.14  ordeath, 0.52 (95% Cl, 0.42-0.65) ' :
Two-sided P<0.001 ! .
0.0 T T T i T ; T T 1
0 3 6 9 12 15 18 21 24 27
Months since Randomization
No. at Risk
Durvalumab 476 377 301 264 159 86 44 21 4 1
Placebo 237 163 106 87 52 28 15 4 3 0
Figure 1. Progression-free Survival in the Intention-to-Treat Population.
Shown are Kaplan—Meier curves for progression-free survival (PFS), defined according to the Response Evaluation
Criteria in Solid Tumors, version 1.1, and assessed by means of blinded independent central review. Tick marks indi-
cate censored observations, and vertical lines indicate the times of landmark PFS analyses. The intention-to-treat
population included all patients who underwent randomization.

copathologic features, and response to previous
treatment (Fig. 2). Additional nonprognostic fac-
tors are listed in Figure S2 in the Supplementary
Appendix. Notably, the progression-free survival
benefit with durvalumab was observed irrespec-
tive of PD-L1 expression before chemoradiothera-
py (hazard ratio, 0.59 [95% CI, 0.43 to 0.82] for
a PD-L1 expression level of <25% and 0.41 [95%
CI, 0.26 to 0.65] for a PD-L1 expression level of
>25%). A progression-free survival benefit was
also evident in patients who had never smoked.
The absence of corrections for multiple com-
parisons limits the extrapolations to particular
subgroups.

The median time to death or distant metasta-
sis was 23.2 months (95% CI, 23.2 to not reached)
with durvalumab versus 14.6 months (95% CI,
10.6 to 18.6) with placebo (hazard ratio, 0.52;
95% CI, 0.39 to 0.69; two-sided P<0.001) (Fig. S3
in the Supplementary Appendix). In addition, the
frequency of new lesions, as assessed by means
of blinded independent central review, was 20.4%
with durvalumab and 32.1% with placebo, with
a lower incidence of new brain metastases with
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durvalumab (5.5% vs. 11.0%) (Table S6 in the
Supplementary Appendix).

The objective response rate, as assessed by
means of blinded independent central review,
was significantly higher with durvalumab than
with placebo (28.4% vs. 16.0%; P<0.001) (Ta-
ble 2); 16.5% of patients who received durvalum-
ab and 27.7% of those who received placebo had
disease progression (Table 2). The median dura-
tion of response was longer with durvalumab
than with placebo (Table 2, and Fig. S4 in the
Supplementary Appendix). Of the patients who
had a response to durvalumab, 72.8% had an
ongoing response at both 12 and 18 months as
compared with 56.1% and 46.8%, respectively, of
patients in the placebo group who had an ongoing
response (Table 2). An analysis of overall survival
was not planned at the time of this interim analy-
sis of progression-free survival.

SAFETY

Adverse events of any cause and grade occurred
in 96.8% of the patients who received durvalumab
and 94.9% of the patients who received placebo
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Subgroup Durvalumab Placebo
no. of patients
All patients 476 237
Sex
Male 334 166
Female 142 71
Age at randomization
<65 yr 261 130
=65 yr 215 107
Smoking status
Smoker 433 216
Nonsmoker 43 21
NSCLC disease stage
IMA 252 125
1B 212 107
Tumor histologic type
Squamous 224 102
Nonsquamous 252 135
Best response
Complete response 9 7
Partial response 232 111
Stable disease 222 114
PD-L1 status
=25% 115 44
<25% 187 105
Unknown 174 88
EGFR mutation
Positive 29 14
Negative 315 165
Unknown 132 58

Unstratified Hazard Ratio for Disease Progression or Death (95% Cl)

Durvalumab Better Placebo Better

0.55 (0.45-0.68)

0.56 (0.44-0.71)
0.54 (0.37-0.79)

0.43 (0.32-0.57)
0.74 (0.54-1.01)

0.59 (0.47-0.73)
0.29 (0.15-0.57)

0.53 (0.40-0.71)
0.59 (0.44-0.80)

0.68 (0.50-0.92)
0.45 (0.33-0.59)

0.55 (0.41-0.75)
0.55 (0.41-0.74)

0.41 (0.26-0.65)
0.59 (0.43-0.82)
0.59 (0.42-0.83)

0.76 (0.35-1.64)
0.47 (0.36-0.60)
0.79 (0.52-1.20)

Figure 2. Subgroup Analysis of Prognostic Factors for Progression-free Survival in the Intention-to-Treat Population.

Progression-free survival was defined according to RECIST, version 1.1, and assessed by means of blinded independent central review.
The hazard ratio and 95% confidence interval were not calculated for the complete response because this subgroup had less than
20 events. EGFR denotes epidermal growth factor receptor, and PD-L1 programmed death ligand 1.

(Table 3); grade 3 or 4 adverse events occurred
in 29.9% and 26.1%, respectively. The most com-
mon grade 3 or 4 adverse event was pneumonia
(in 4.4% of patients in the durvalumab group
and 3.8% of patients in the placebo group). Dis-
continuation due to adverse events occurred in
15.4% of patients in the durvalumab group and
9.8% of patients in the placebo group, and seri-
ous adverse events occurred in 28.6% and 22.6%,
respectively (Table S7 in the Supplementary Ap-
pendix). Death due to adverse events occurred in
4.4% of patients in the durvalumab group and
5.6% of patients in the placebo group (Table 3).
Treatment-related adverse events are summarized
in Table S8 in the Supplementary Appendix.

The most frequent adverse events leading to
discontinuation of durvalumab and placebo were
pneumonitis or radiation pneumonitis (in 6.3%
and 4.3%, respectively) and pneumonia (in 1.1%
and 1.3%). In patients who received durvalumab,
as compared with those who received placebo,
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pneumonitis or radiation pneumonitis of any
grade occurred in 33.9% and 24.8% and pneu-
monitis or radiation pneumonitis of grade 3 or
4 occurred in 3.4% and 2.6%; pneumonia of any
grade occurred in 13.1% and 7.7%, and pneumo-
nia of grade 3 or 4 occurred in 4.4% and 3.8%.

Adverse events of any grade that were of spe-
cial interest, regardless of cause, were reported
in 66.1% of patients in the durvalumab group
and 48.7% of patients in the placebo group. The
majority were grade 1 or 2, and events of grade
3 or higher were infrequent (in <10% of patients)
in both groups. The most frequent adverse events
of any grade that were of special interest with
durvalumab versus placebo were diarrhea (18.3%
and 18.8%), pneumonitis (12.6% and 7.7%), rash
(12.2% and 7.3%), and pruritus (12.2% and 4.7%).
Adverse events of special interest for which pa-
tients received concomitant treatment were re-
ported in 42.1% and 17.1% of patients, respectively;
treatments included glucocorticoids (in 15.2% and
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Table 2. Antitumor Activity in the Intention-to-Treat Population.*

Durvalumab
Variable (N=443)7}
Objective response
No. of patients with response 126

% of patients (95% Cl)

Best overall response — no. (%)§

28.4 (24.3-32.9)

Complete response 6 (1.4)
Partial response 120 (27.1)
Stable disease 233 (52.6)
Progressive disease 73 (16.5)
Could not be evaluated 10 (2.3)
Duration of response — mo
Median NR
95% Cl
Ongoing response at data cutoff
point — %9
At 12 mo 72.8
At 18 mo 72.8

Placebo

(N=213)} Treatment Effect:: P Value

34

16.0 (11.3-21.6) 1.78 (1.27-2.51) <0.001

0.43
0.22-0.84

56.1
46.8

* The tumor response was assessed by means of blinded independent central review. NR denotes not reached.
T The analysis was performed with data from patients with measurable disease at baseline as determined by either of the

two independent central reviewers.

I The relative risk (95% Cl) is shown for the objective response rate, and the hazard ratio (95% Cl) is shown for the du-
ration of response. Placebo was the reference group when relative risk and hazard ratio were calculated; therefore, a rel-
ative risk greater than 1 is in favor of durvalumab and a hazard ratio less than 1 is in favor of durvalumab.

§ One patient could not be included in any of the best-overall-

response categories because of inconsistency in the base-

line assessment for measurable disease between the two independent central reviewers.
9§ Percentages were calculated with the use of the Kaplan—-Meier method.

6.8%), high-dose glucocorticoids (8.8% and 5.1%),
endocrine therapy (11.6% and 1.3%), and other
immunosuppressive agents (0.4% of both groups).
Immune-mediated adverse events of any grade,
regardless of cause, were reported in 24.2% of
patients in the durvalumab group and 8.1% of
patients in the placebo group; grade 3 or 4 im-
mune-mediated adverse events were reported in
3.4% and 2.6% of patients, respectively (Table S9
in the Supplementary Appendix). Treatments for
immune-mediated adverse events included sys-
temic glucocorticoids (in 14.3% of patients in the
durvalumab group and 5.6% in the placebo group),
high-dose glucocorticoids (8.2% and 4.3%), en-
docrine therapy (10.7% and 1.3%), and other im-
munosuppressive agents (0.4% of both groups).

DISCUSSION

In the planned interim analysis of the PACIFIC
study, the coprimary end point of progression-
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free survival was met. Among patients with locally
advanced, unresectable NSCLC, progression-free
survival was 11 months longer among patients
who received durvalumab than among those
who received placebo (hazard ratio for disease
progression or death, 0.52; P<0.001). The longer
progression-free survival was accomplished in a
biomarker-independent population. Patients with
a level of PD-L1 expression on tumor cells of less
than 25% accounted for a larger proportion of
participants in this study than patients with 25%
or greater PD-L1-positive tumor cells. In addition,
the difference in progression-free survival in fa-
vor of durvalumab was shown across all pre-
specified subgroups, including patients who
were not expected to have a response according
to the results of trials involving patients with
advanced or metastatic disease.

Although data on overall survival were im-
mature at the time of this analysis, clinical ben-
efit with durvalumab was evident by improve-
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Table 3. Adverse Events of Any Cause.
Event Durvalumab (N =475) Placebo (N=234)
Any Grade* Grade 3 or 4 Any Grade*  Grade 3 or 4
number of patients with event (percent)
Any event 460 (96.8) 142 (29.9) 222 (94.9) 61 (26.1)
Cough 168 (35.4) 2(0.4) 59 (25.2) 1(0.4)
Pneumonitis or radiation pneumonitisy 161 (33.9) 16 (3.4) 58 (24.8) 6 (2.6)
Fatigue 113 (23.8) 1(0.2) 48 (20.5) 3(1.3)
Dyspnea 106 (22.3) 7 (1.5) 56 (23.9) 6 (2.6)
Diarrhea 87 (18.3) 3(0.6) 44 (18.8) 3(1.3)
Pyrexia 70 (14.7) 1(0.2) 21 (9.0) 0
Decreased appetite 68 (14.3) 1(0.2) 30 (12.8) 2 (0.9)
Nausea 66 (13.9) 0 31 (13.2) 0
Pneumonia 62 (13.1) 21 (4.4) 18 (7.7) 9 (3.8)
Arthralgia 9 (12.4) 0 26 (11.1) 0
Pruritus 8 (12.2) 0 11 (4.7) 0
Rash 8 (12.2) 1(0.2) 17 (7.3) 0
Upper respiratory tract infection 8 (12.2) 1(0.2) 23 (9.8) 0
Constipation 6 (11.8) 1(0.2) 20 (8.5) 0
Hypothyroidism 5 (11.6) 1(0.2) 4(1.7) 0
Headache 2 (10.9) 1(0.2) 21 (9.0) 2(0.9)
Asthenia 1(10.7) 3(0.6) 31 (13.2) 1(0.4)
Back pain 0 (10.5) 1(0.2) 27 (11.5) 1(0.4)
Musculoskeletal pain 9(8.2) 3 (0.6) 24 (10.3) 1(0.4)
Anemia 6 (7.6) 14 (2.9) 25 (10.7) 8 (3.4)

* Included are events that were reported in at least 10% of the patients in either group. Grade 5 adverse events of any
cause occurred in 21 patients (4.4%) who received durvalumab (4 [0.8%] with pneumonitis, 2 [0.4%)] with cardiac ar-
rest, and 1 each [0.2%)] with the following: pneumonia, bacterial pneumonia, pneumococcal pneumonia, sepsis, septic
shock, cardiomyopathy, cardiopulmonary failure, myocardial infarction, aortic dissection, dyspnea, emphysema, he-
moptysis, respiratory distress, respiratory failure, radiation pneumonitis, right ventricular failure, increased level of
brain natriuretic peptide, and unknown cause). Grade 5 adverse events of any cause occurred in 13 patients (5.6%)
who received placebo (3 each [1.3%] with pneumonitis and pneumonia and 1 each [0.4%] with the following: pneumo-
nia streptococcal, West Nile virus infection, cardiac arrest, eosinophilic myocarditis, hemoptysis, intestinal obstruc-
tions, radiation pneumonitis, and unknown cause). Each patient could have had more than one grade 5 adverse event.

- Pneumonitis or radiation pneumonitis was assessed by investigators with subsequent review and adjudication by the
study sponsor. In addition, pneumonitis is a grouped term that includes acute interstitial pneumonitis, interstitial lung
disease, pneumonitis, and pulmonary fibrosis.

ment in all secondary end points, such as an
objective response rate that was higher by 12.4
percentage points with durvalumab than with
placebo (P<0.001). In addition, responses with
durvalumab were durable as compared with pla-
cebo (72.8% of patients who had a response to
durvalumab had an ongoing response at both 12
and 18 months as compared with 56.1% and
46.8%, respectively, who had a response to pla-
cebo). Durvalumab also had a favorable effect on
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the frequency of new metastases, including a
lower incidence of new brain metastases.

The safety profile of durvalumab in this
population was consistent with that of other im-
munotherapies and with its known safety profile
as monotherapy in patients with more advanced
disease (stage IIIB or IV NSCLC).?® Although the
incidences of some adverse events of any cause,
including pneumonitis or radiation pneumoni-
tis, were increased with both durvalumab and
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placebo in this study, this was expected after de-
finitive chemoradiotherapy. In addition, pneumo-
nitis or radiation pneumonitis in patients who
received durvalumab was mostly low grade, and
the incidence of clinically important grade 3 or 4
events was well balanced between the groups
(3.4% in the durvalumab group and 2.6% in the
placebo group) and lower than that in other stud-
ies in the same disease context.®** Taken togeth-
er, these data suggest that durvalumab has man-

with stage III, unresectable NSCLC who had re-
ceived chemoradiotherapy. These positive findings
in an unselected patient population, irrespective of
baseline expression of PD-L1 on tumor cells,
suggest that durvalumab may be an effective
adjuvant therapy in patients with stage III dis-
ease after standard treatment. Uncertainty about
the potential mechanisms driving the interac-
tion between immunotherapy and chemoradio-

therapy warrants further investigation.
Disclosure forms provided by the authors are available with

ageable side effects after chemoradiotherapy. ms pr
. . the full text of this article at NEJM.org.
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cant increase in progressmn—free survival and no and Lietta Nicolaides, Ph.D., of CircleScience, an Ashfield Com-
new safety signals with durvalumab in patients pany, for medical-writing support.

APPENDIX

The authors’ full names and academic degrees are as follows: ScottJ. Antonia, M.D., Ph.D., Augusto Villegas, M.D., Davey Daniel, M.D.,
David Vicente, M.D., Shuji Murakami, M.D., Rina Hui, Ph.D., Takashi Yokoi, M.D., Ph.D., Alberto Chiappori, M.D., Ki H. Lee, M.D.,
Ph.D., Maike de Wit, M.D., Ph.D., Byoung C. Cho, M.D., Ph.D., Maryam Bourhaba, M.D., Xavier Quantin, M.D., Ph.D., Takaaki Tokito,
M.D., Ph.D., Tarek Mekhail, M.D., David Planchard, M.D., Ph.D., Young-Chul Kim, M.D., Ph.D., Christos S. Karapetis, M.D., Sandrine
Hiret, M.D., Gyula Ostoros, M.D., Kaoru Kubota, M.D., Ph.D., Jhanelle E. Gray, M.D., Luis Paz-Ares, M.D., Ph.D., Javier de Cas-
tro Carpefio, M.D., Ph.D., Catherine Wadsworth, B.V.Sc., Giovanni Melillo, M.D., Haiyi Jiang, M.D., Yifan Huang, Ph.D., Phillip A.
Dennis, M.D., Ph.D., and Mustafa Ozgiiroglu, M.D.

The authors’ affiliations are as follows: the H. Lee Moffitt Cancer Center and Research Institute, Tampa (S.J.A., A.C., J.E.G.),
Cancer Specialists of North Florida, Jacksonville (A.V.), and Florida Hospital Cancer Institute, Orlando (T.M.) — all in Florida; Ten-
nessee Oncology, Chattanooga, and Sarah Cannon Research Institute, Nashville — both in Tennessee (D.D.); Hospital Universitario
Virgen Macarena, Seville (D.V.), and Hospital Universitario 12 de Octubre, Centro de Investigacién Biomédica en Red de Cdncer,
Universidad Complutense and the Spanish National Cancer Research Center (L.P.-A.), and Hospital Universitario La Paz (J.C.C.),
Madrid — all in Spain; Kanagawa Cancer Center, Yokohama (S.M.), Kansai Medical University Hospital, Hirakata (T.Y.), Kurume
University Hospital, Kurume (T.T.), and Nippon Medical School Hospital, Tokyo (K.K.) — all in Japan; Westmead Hospital and the
University of Sydney, Sydney (R.H.), and Flinders University and Flinders Medical Centre, Bedford Park, SA (C.S.K.) — all in Austra-
lia; Chungbuk National University Hospital, Chungbuk National University College of Medicine, Cheongju (K.H.L.), Yonsei Cancer
Center, Yonsei University College of Medicine, Seoul (B.C.C.), and Chonnam National University Hwasun Hospital, Chonnam Na-
tional University Medical School, Gwangju (Y.-C.K.) — all in South Korea; Vivantes Klinikum Neukélln, Berlin (M.W.); Centre
Hospitalier Universitaire de Liege, Liege, Belgium (M.B.); Centre Hospitalier Universitaire Montpellier and Cancer Institute of Mont-
pellier Val d’Aurelle, Montpellier (X.Q.), Institut Gustave Roussy, Villejuif (D.P.), and Institut de Cancérologie de 'Ouest-Site René
Gauducheau, Saint Herblain (S.H.) — all in France; National Koranyi Institute of Pulmonology, Budapest, Hungary (G.O.); Astra-
Zeneca, Alderley Park, United Kingdom (C.W.); AstraZeneca, Gaithersburg, MD (G.M., H.J., Y.H., P.A.D.); and Istanbul University
Cerrahpasa School of Medicine, Istanbul, Turkey (M.0.).

REFERENCES
1. Aupérin A, Le Péchoux C, Rolland E, Non-small cell lung cancer, Version al. A pilot trial of cisplatin/etoposide/ra-

et al. Meta-analysis of concomitant versus
sequential radiochemotherapy in locally
advanced non-small-cell lung cancer.
J Clin Oncol 2010;28:2181-90.

2. Yoon SM, Shaikh T, Hallman M. Ther-
apeutic management options for stage 111
non-small cell lung cancer. World J Clin
Oncol 2017;8:1-20.

3. AhnJS, Ahn YC, Kim JH, et al. Multi-
national randomized phase III trial with
or without consolidation chemotherapy
using docetaxel and cisplatin after con-
current chemoradiation in inoperable
stage III non-small-cell lung cancer: KC-
SG-LU05-04. J Clin Oncol 2015;33:2660-
6.

4. Ettinger S, Wood DE, Aisner DL, et al.

5.2017. J Natl Compr Canc Netw 2017;15:
504-35.

5. Vansteenkiste J, De Ruysscher D, Eb-
erhardt WE, et al. Early and locally ad-
vanced non-small-cell lung cancer
(NSCLC): ESMO Clinical Practice Guide-
lines for diagnosis, treatment and follow-
up. Ann Oncol 2013;24:Suppl 6:vi89-vi98.
6. Hanna N, Neubauer M, Yiannoutsos
C, et al. Phase III study of cisplatin, eto-
poside, and concurrent chest radiation
with or without consolidation docetaxel
in patients with inoperable stage III non-
small-cell lung cancer: the Hoosier On-
cology Group and U.S. Oncology. J Clin
Oncol 2008;26:5755-60.

7. Wozniak AJ, Moon J, Thomas CR Jr, et

N ENGLJ MED NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on September 11, 2017. For personal use only. No other uses without permission.
Copyright © 2017 Massachusetts Medical Society. All rights reserved.

diotherapy followed by consolidation
docetaxel and the combination of bevaci-
zumab (NSC-704865) in patients with in-
operable locally advanced stage III non-
small-cell lung cancer: SWOG S0533. Clin
Lung Cancer 2015;16:340-7.

8. Hoang T, Dahlberg SE, Schiller JH, et
al. Randomized phase III study of tho-
racic radiation in combination with pacli-
taxel and carboplatin with or without
thalidomide in patients with stage III
non-small-cell lung cancer: the ECOG
3598 study. J Clin Oncol 2012;30:616-22.
9. Kelly K, Chansky K, Gaspar LE, et al.
Phase III trial of maintenance gefitinib or
placebo after concurrent chemoradiother-
apy and docetaxel consolidation in inop-



DURVALUMAB IN NON—-SMALL-CELL LUNG CANCER

erable stage III non-small-cell lung can-
cer: SWOG S0023. J Clin Oncol 2008;26:
2450-6.

10. Bradley JD, Paulus R, Komaki R, et al.
Standard-dose versus high-dose confor-
mal radiotherapy with concurrent and
consolidation carboplatin plus paclitaxel
with or without cetuximab for patients
with stage IIIA or IIIB non-small-cell lung
cancer (RTOG 0617): a randomised, two-
by-two factorial phase 3 study. Lancet On-
col 2015;16:187-99.

11. Vokes EE, Herndon JE 1II, Kelley MJ, et
al. Induction chemotherapy followed by
chemoradiotherapy compared with chemo-
radiotherapy alone for regionally advanced
unresectable stage III non-small-cell lung
cancer: Cancer and Leukemia Group B.
J Clin Oncol 2007;25:1698-704.

12. Tsujino K, Kurata T, Yamamoto S, et
al. Is consolidation chemotherapy after
concurrent chemo-radiotherapy benefi-
cial for patients with locally advanced
non-small-cell lung cancer? A pooled
analysis of the literature. J Thorac Oncol
2013;8:1181-9.

13. Butts C, Socinski MA, Mitchell PL, et
al. Tecemotide (L-BLP25) versus placebo
after chemoradiotherapy for stage III non-
small-cell lung cancer (START): a ran-

domised, double-blind, phase 3 trial. Lan-
cet Oncol 2014;15:59-68.

14. Mitchell P, Thatcher N, Socinski MA,
et al. Tecemotide in unresectable stage III
non-small-cell lung cancer in the phase
III START study: updated overall survival
and biomarker analyses. Ann Oncol 2015;
26:1134-42.

15. Stewart R, Morrow M, Hammond SA,
et al. Identification and characterization
of MEDI4736, an antagonistic anti-PD-L1
monoclonal antibody. Cancer Immunol
Res 2015;3:1052-62.

16. Pardoll DM. The blockade of immune
checkpoints in cancer immunotherapy.
Nat Rev Cancer 2012;12:252-64.

17. Postow MA, Callahan MK, Wolchok
JD. Immune checkpoint blockade in can-
cer therapy. J Clin Oncol 2015;33:1974-82.
18. Antonia SJ, Brahmer JR, Khleif S, et
al. Phase 1/2 study of the safety and clini-
cal activity of durvalumab in patients with
non-small cell lung cancer (NSCLC). Pre-
sented at the 41st European Society for
Medical Oncology Annual Meeting, Co-
penhagen, October 7-11, 2016. (Poster.)
19. AstraZeneca Imfinzi (durvalumab):
highlights of prescribing information. Silver
Spring, MD: Food and Drug Administra-
tion, April 2017 (https://[www.accessdata

N ENGL ) MED NEJM.ORG

.fda.gov/drugsatfda_docs/label/2017/
761069s0001bl.pdf).

20. Zhang P, Su DM, Liang M, Fu J. Che-
mopreventive agents induce programmed
death-1-ligand 1 (PD-L1) surface expres-
sion in breast cancer cells and promote
PD-L1-mediated T cell apoptosis. Mol Im-
munol 2008;45:1470-6.

21. Deng L, Liang H, Burnette B, et al. Ir-
radiation and anti-PD-L1 treatment syner-
gistically promote antitumor immunity in
mice. J Clin Invest 2014;124:687-95.

22. Dovedi §J, Adlard AL, Lipowska-Bhal-
la G, et al. Acquired resistance to frac-
tionated radiotherapy can be overcome by
concurrent PD-L1 blockade. Cancer Res
2014;74:5458-68.

23. Goldstraw P, ed. Staging manual in
thoracic oncology. 7th ed. Aurora, CO:
International Association for the Study of
Lung Cancer, 2010.

24. Gandara DR, Chansky K, Albain KS,
et al. Consolidation docetaxel after con-
current chemoradiotherapy in stage IIIB
non-small-cell lung cancer: phase II
Southwest Oncology Group Study S9504.
J Clin Oncol 2003;21:2004-10.

Copyright © 2017 Massachusetts Medical Society.

The New England Journal of Medicine
Downloaded from nejm.org on September 11, 2017. For personal use only. No other uses without permission.
Copyright © 2017 Massachusetts Medical Society. All rights reserved.

11



Supplementary Appendix

This appendix has been provided by the authors to give readers additional information about their work.

Supplement to: Antonia SJ, Villegas A, Daniel D, et al. Durvalumab after chemoradiotherapy in stage III non—
small-cell lung cancer. N Engl J] Med. DOI: 10.1056/NEJM0a1709937



SUPPLEMENTARY APPENDIX

TABLE OF CONTENTS

List of PACIFIC Investigators Page 2
Supplementary Statistical Analysis Page 5
Figure S1. CONSORT Diagram. Page 7

Figure S2. Progression-free survival Subgroup Analysis of Additional Factors in the
Intention-to-Treat Population (BICR). Page 8
Figure S3. Time to Death or Distant Metastasis in the Intention-to-Treat Population. Page 9
Figure S4. Duration of Response in the Intention-to-Treat Population (BICR). Page 10
Table S1. Baseline Characteristics, Stratification Factors and Prior Therapy (Intention-to-
Treat population; Complete Listing). Page 11
Table S2. Prior Definitive Chemotherapy Regimens (Intention-to-Treat population). Page 13

Table S3. Prevalence by PD-L1 Expression and EGFR Mutation Status (Intention-to-Treat

Population). Page 14
Table S4. Patient Disposition. Page 15
Table S5. Summary of Durvalumab Serum Concentrations. Page 16

Table S6. Incidence of New Lesions in the Intention-to-Treat Population (BICR). Page 17
Table S7. Summary of Serious Adverse Events. Page 18
Table S8. Treatment-Related Adverse Events Reported in 25% of Patients in Either
Treatment Group. Page 21
Table S9. Any-Grade Immune-Mediated Adverse Events Reported in 21% of Patients in

Either Treatment Group. Page 22

Page 1 of 22



List of PACIFIC Investigators

Australia: Rina Hui, Christos S. Karapetis, Kevin Jasas, Kenneth Obyrne, Baerin Houghton,
Brett Hughes, Craig Lewis, Matthew Links, Say Ng, Phillip Parente, Stanislaw Gauden;
Belgium: Maryam Bourhaba, Frederic Forget, Piet Vercauter, Johan Vansteenkiste, Jean-
Luc Canon; Canada: Parnet Cheema, Mark Vincent, Nevin Murray, Jeffrey Rothenstein,
Labib Zibdawi, Penelope Bradbury, Charles Butts, Robert EI-Maraghi, Dafydd Bebb; Chile:
Alejandro Acevedo Gaete, Eric Armando Orellana Ulunque, Osvaldo Rudy Aren Frontera;
France: Xavier Quantin, Sandrine Hiret, David Planchard, Julien Mazieres, Patrick Aldo
Renault, Gilles Robinet, Alexis Cortot, Werner Hilgers, Michel Poudenx, Fabrice Barlesi,
Claude EI Kouri, Maurice Perol, Hervé Lena, Marielle Sabatini, Jean-Louis Pujol; Germany:
Maike de Wit, Eckart Laack, Christian Schulz, Wolfram Brugger, Martin Faehling, Martin
Reck, Thomas Wolff, Juergen Fischer, Till-Oliver Emde, Christian Scholz, Anja Rueckert;
Greece: Haralabos Kalofonos, Athanasios Kotsakis, Konstantinos Syrigos, Konstantinos
Papazisis, Kostantinos Zarogoulidis; Hungary: Gyula Ostoros, Zsuzsanna Sztancsik, Gyorgy
Losonczy, Eszter Csanky; Israel: Hovav Nechushtan, Mirjana Wollner; Italy: Antonio Chella,
Alessandra Bearz, Vincenzo Emanuele Chiuri, Marina Garassino, Luca Gianni, Matteo
Brighenti, Fortunato Ciardiello, Michele Milella, Hector Soto Parra; Japan: Shuji Murakami,
Takashi Yokoi, Takaaki Tokito, Kaoru Kubota, Shunichi Sugawara, Shinji Atagi, Tomonori
Hirashima, Fumio Imamura, Yasuo lwamoto, Shintaro Kanda, Noriyuki Masuda, Koichi
Minato, Kazuhiko Nakagawa, Seiji Niho, Hideo Saka, Toshiaki Takahashi, Yasuhito
Fujisaka, Hiroshi Sakai, Kazuhisa Takahashi, Tomohisa Baba, Masao Harada, Kazuo
Kasahara, Tadashi Maeda, Makoto Maemondo, Isamu Okamoto, Yuichiro Takeda, Kunihiko
Kobayashi, Naoyuki Nogami, Katsuyuki Kiura, Terufumi Kato, Katsuyuki Hotta; Korea: Ki
Hyeong Lee, Byoung Chul Cho, Young-Chul Kim, Keunchil Park, Eun Kyung Cho, Hoon Kyo
Kim, Jong-Seok Lee, Choonhee Son, Sang-We Kim, Sang-Won Shin, Joo-Hang Kim;

Mexico: Miguel Pluma Jimenez, José David Gomez Rangel, Carlos Alberto Hernandez ,

Yamil Lopez Chuken, Osvaldo Hernandez Flores; The Netherlands: Joop De Langen, Ben
van den Borne, Jeroen Steven Kloover, Michael van den Heuvel, Kornelis Harm van der

Page 2 of 22



Leest, Joachim G.J.V. Aerts, Sayed Hashemi; Peru: Wuilbert Rodriguez Pantigoso, Vanessa
Bermudez Alfaro; Poland: Jacek Jassem, Slawomir Mandziuk, Dariusz Kowalski; Singapore:
Akhil Chopra, Eng Huat Tan, Tan Min Chin, Ross Andrew Soo; Slovakia: Marian Stresko,
Pavol Demo, Tibor Packan, Jozef Chovanec; South Africa: Graham Cohen, Conrad Jacobs,
Daniel Rens; Spain: David Vicente, Luis Paz-Ares Rodriguez, Javier de Castro Carpenio,
Jesus Corral Jaime, Oscar Juan Vidal, Alvaro Taus Garcia, Felipe Cardenal Alemany,
Ramon Garcia Gomez, Esther Holgado Martin, Santiago Ponce Aix, Rut Porta Balanya,
Dolores Isla Casado, Margarita Majem Tarruella, Diego Marquez Medina, Jesus Alfaro
Lizaso, Ana Blasco Cordellat, Jose Miguel Sanchez Torres, Bartomeu Massuti Sureda,
Amparo Sanchez, Jesus Corral Jaime, Cristobal Belda Iniesta, Rosa Alvarez ; Taiwan: Te-
Chun Hsia, Yuh-Min Chen, Kang-Yun Lee, Yung-Chang Lien, Chih-Hsin Yang, Chi-Li
Chung; Thailand: Thanyanan Reungwetwattana, Busayamas Chewaskulyong, Sarayut
Lucien Geater; Turkey: Mustafa Ozgiroglu, Tuncay Goksel, Hakan Harputluoglu, Mehmet

Artac, Semra Paydas, Ozden Altundag, Orhan Sencan; United Kingdom: Jonathan Hicks,

Corinne Faivre-Finn, Toby Talbot; United States: Davey Daniel, Augusto Villegas, Bijoy
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Supplementary Statistical Analysis

As described in detail in section 4.1.2 of the statistical analysis plan (SAP), a multiple testing
procedure was used to define which significance levels should be applied to the
interpretation of the raw P values for the two primary endpoints of PFS and OS and the key
secondary endpoints OS24 (overall survival rate at 24 months) and ORR. The family-wise

error rate is strongly controlled at 5% for these endpoints.

The testing procedure is hierarchical in that it starts with testing the co-primary endpoints
PFS and OS. The overall 5% Type | error was equally split between the co-primary
endpoints OS and PFS. An alpha level of 2.5% was allocated to OS analysis and an alpha
level of 2.5% was allocated to the PFS analysis. For each co-primary endpoint, there is
interim analyses planned (1 interim analysis for PFS and 2 interim analyses for OS), and the
2.5% alpha level was controlled at the interim and primary analysis time points by using the
Lan-DeMets spending function that approximates an O’Brien Fleming approach. The 2.5%

alpha can be re-cycled between PFS and OS, as described below.

The first OS interim analysis is at the time of the PFS final analysis (i.e. there is no OS
analysis at the time of the PFS interim analysis, due to the low maturity of OS data).

Therefore, the following alpha re-cycling approach is used:

o If the PFS analysis is significant at either the interim analysis or the final analysis, the
2.5% alpha allocated to PFS will be re-cycled to OS, and a 5% alpha level will be
used for OS analysis, by re-adjusting the O’Brien Fleming boundaries for the OS
interim and final analyses using an overall alpha of 5%.

o If the OS analysis is significant at the first interim analysis (i.e. at the time of the PFS
final analysis), the 2.5% alpha allocated to OS will be re-cycled to PFS, and a 5%
alpha level will be used for PFS analysis, by re-adjusting the O’Brien Fleming

boundaries. At this point, since the PFS interim analysis has already passed, the
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alpha level for the PFS interim analysis will not change, but the alpha level for the

PFS primary analysis will be re-calculated based on an overall alpha of 5%.

0S24 and ORR will not be tested unless the null hypotheses for both PFS and OS are
rejected according to the procedure described above. After both PFS and OS are rejected
the OS24 will be tested with 5% alpha level. ORR will only be tested after the null hypothesis

of PFS, OS, and OS24 are all rejected and ORR will be tested at a 5% level.
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Figure S1. CONSORT Diagram.

Enrolled”
N=083 Not randomized n=270
Eligibifity criteria not met n=225
- Subject decision n=35
Death n=6
| 2:1 Randomization n=713 | Other n=4
[ |
Allocated to durvalumab n=476 Allocationt Allocated to placebo n=237

Received treatment n=236
Did not receive treatment n=1

Received treatment n=473
Diid not receive treatment n=3

L

[ aoestr
===

Treatment ongoing n=30 Disposition Treatment ongoing n=12
Completed 12 mo. treatmentt n=202 Completed 12 mo. treatmentt n=T1
Discontinued treatment n=241 Discontinued treatment n=153
Subject decision n=14 Subject decision n=12
Adverse event n=73 Adverse avent n=23
Severe non-compliance to protocol n=1 Severe non-compliance to protocol n=1
Disease progression n=148 Disease progression n=116
Development of study specific Development of study specific
discontinuation criteria n=1 discontinuation criteria n=1
Other n=4 Other n=0
Efficacy n=476 Analysis’ Efficacy n=237
Safety n=475 Safety n=234

*Informed consent received.

TFour patients (3 in the durvalumab group and 1 in the placebo group) were randomized but did not
receive treatment because of patient decision (n=2), neutropenia (n=1), and worsening chronic
obstructive pulmonary disease (n=1).

*Patients who completed 12 months of treatment reported the maximum cycle of immunotherapy
reached on the eCRF.

fTwo patients randomized to placebo received one dose of durvalumab and were included in the
safety analysis set.

eCRF, electronic case report form.

Page 7 of 22



Figure S2. Progression-free survival* Subgroup Analysis of Additional Factors in the Intention-to-Treat Population (BICR).

Durvalumab Placebo Unstratified hazard ratio®
No. of patients (95% Cl)
Type of chemotherapy gemcitabine-based 9 5 -
Type of chemotherapy non-gemcitabine-based 467 232 —— 0.55 (0.45-0.68)
Cisplatin 266 129 i 0.51 (0.39-0.68)
Carboplatin 199 102 —— 0.61 (0.44-0.83)
Cisplatin and carboplatin 8 5 -
Last radiation to randomization <14 days 120 62 — — 0.39 (0.26-0.58)
Last radiation to randomization =14 days 356 175 e 0.63 (0.49-0.80)
Normal WHO performance status 234 114 e 0.56 (0.41-0.75)
Restricted WHO performance status 242 123 = 0.53 (0.40-0.71)
Asia 109 68 i 0.51 (0.34-0.77)
Europe 217 102 e 0.62 (0.46-0.84)
North America and South America 150 67 i 0.49 (0.33-0.73)
White 337 157 —— 0.58 (0.45-0.75)
Black/African-American 12 2 -
Asian 120 72 e 0.48 (0.32-0.72)
Other 6 6 -
T |
0.25 0.5 1
=

Favors durvalumab

*Defined by RECIST v1.1. tHazard ratio and 95% Cl is not calculated if the subgroup level has less than 20 events.
BICR, blinded independent central review; Cl, confidence interval.
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Figure S3. Time to Death or Distant Metastasis in the Intention-to-Treat Population

(BICR).
Median Time (95% Cl)
107 ﬂ\% months
5 0.9 - ‘Qﬂ Durvalumab 23.2 (23.2-NR)
= B,
E 0.8 - o Placebo 14.6 (10.6-18.6)
E 0.7 \DM
c
2 06 G0
=
=} .
£ 0.5 L— = Durvalumab
& 044
5]
5
0.3
£
= 024
£ 014 Hazard ratio, 0.52 (95% CI, 0.39-0.69) Placebo
o Two-sided P<0.0001
0.0
T T T T T T T T T T
3 6 9 12 15 18 21 24 27 30
) Time from randomization (months)
No. At Risk
Durvalumab 476 407 335 288 173 o1 46 22 4 1 0
Placebo 237 184 120 106 62 32 16 5 4 0 0
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Figure S4. Duration of Response in the Intention-to-Treat Population (BICR).

1.0
0.9+

0.8 1 Durvalumakb

0.7
0.6+
0.5

0.4 Placebo
Median DoR

0.3 (95% CI)
maonths
Durvalumab MR

0.14  Placebo 13.8 (6.0-NR)

0.2+

Proportion of patients still in response

0.0+

T T
1 3 6 9 12 15 18 21 24

Time from randomization (months)
MNo. At Risk

Durvalumab 126 109 T 44 24 12 4 2 0
Placebo 34 28 19 13 T 5 1 1 0
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Table S1. Baseline Characteristics, Stratification Factors and Prior Therapy (Intention-

to-Treat population; Complete Listing).*

Durvalumab Placebo Total
(N = 476) (N =237) (N=713)
Age —yr
Median (range) 64 (31-84) 64 (23-90) 64 (23-90)
Age category — no. (%)
265 215 (45.2) 107 (45.1) 322 (45.2)
Sex —no. (%)
Male 334 (70.2) 166 (70.0) 500 (70.1)
Female 142 (29.8) 71 (30.0) 213 (29.9)
Race — no. (%)
White 337 (70.8) 157 (66.2) 494 (69.3)
Black or African-American 2(2.5) (0.8) 14 (2.0)
Asian 120 (25.2) 72 (30.4) 192 (26.9)
Other 6 (1.3) 6 (2.5) 12 (1.68)
Not reported 1(0.2) 0 1(0.1)
Disease stage
A 252 (52.9) 125 (52.7) 377 (52.9)
B 212 (44.5) 107 (45.1) 319 (44.7)
Othert 12 (2.5) 5(2.1) 17 (2.4)
WHO performance-status score — no. (%)*
0 234 (49.2) 114 (48.1) 348 (48.8)
1 240 (50.4) 122 (51.5) 362 (50.8)
Not reported 2(0.4) 1(0.4) 3(0.4)
Histology — no. (%)
Squamous 224 (47.1) 102 (43.0) 326 (45.7)
Non-squamous 252 (52.9) 135 (57.0) 387 (54.3)
Smoking status — no. (%)
Current smoker 79 (16.6) 38 (16.0) 117 (16.4)
Former smoker 354 (74.4) 178 (75.1) 532 (74.6)
Never smoked 43 (9.0) 21 (8.9) 64 (9.0)
Geographic region — no. (%)
North America 144 (30.3) 67 (28.3) 211 (29.6)
South America 6 (1.3) 0 6 (0.8)
Europe 217 (45.6) 102 (43.0) 319 (44.7)
Asia 109 (22.9) 68 (28.7) 177 (24.8)
Prior radiotherapy — no. (%)1
<54 Gy 3(0.6) 0 3(0.4)
>54-<66 Gy 442 (92.9) 217 (91.6) 659 (92.4)
>66-<74 Gy 30 (6.3) 19 (8.0) 49 (6.9)
>74 Gy 0 0 0
Missing® 1(0.2) 1(0.4) 2 (0.3)
Number of previous chemotherapy
regimens — no. (%)
444 (93.3) 224 (94.5) 668 (93.7)
2 32 (6.7) 13 (5.5) 45 (6.3)
Prior chemotherapy — no. (%)$
Adjuvant 3(0.6) 1(0.4) 4 (0.6)
Induction 123 (25.8) 68 (28.7) 191 (26.8)
Concurrent with radiation 475 (99.8) 236 (99.6) 711 (99.7)
Best response to previous cCRT — no. (%)
Complete response 9(1.9) 7 (3.0) 16 (2.2)
Partial response 232 (48.7) 111 (46.8) 343 (48.1)
Stable disease 222 (46.6) 114 (48.1) 336 (47.1)
Progression 2(0.4) 0 2(0.3)
Non-evaluable 9(1.9) 4(1.7) 13 (1.8)
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[ Not applicable | 2(0.4) | 1(0.4) | 3(0.4)

*The intention-to-treat population included all patients who underwent randomization. There were no
statistically significant (P<0.05) between-group differences in the baseline characteristics listed here.
Percentages may not total 100 because of rounding.

T'Other disease stages included 12 patients in the durvalumab arm (4 stage 1V; 4 stage 1IB; 3 stage
IIA; and 1 stage IA) and 5 patients in the placebo arm (2 stage 1IB; 1 stage IIA; and 2 stage IB).
*World Health Organization (WHO) performance status (PS) scores range from 0 to 5, with 0
indicating no symptoms and higher scores indicating increased disability.

fThe actual dose decision was based on investigator/radiologist assessment for each individual
patient, resulting in doses that differed from the inclusion criteria; all radiation was administered
concurrently with chemotherapy.

£For the two patients with missing data, the biologically effective radiotherapy dose could not be
calculated, primarily because their radiotherapy treatment planning data were neither collected nor
accessible.

SPatients may have received prior chemotherapy in more than one context.
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Table S2. Prior Definitive Chemotherapy Regimens (Intention-to-Treat population).

Durvalumab Placebo Total
(N=476) (N=237) (N=713)
Total — no. (%) 473 (99.4) 236 (99.6) 709 (99.4)
Cisplatin* 266 (55.9) 129 (54.4) 395 (55.4)
Cisplatin + etoposide 106 (22.3) 49 (20.7) 155 (21.7)
Cisplatin + vinorelbine 77 (16.2) 34 (14.3) 111 (15.6)
Cisplatin + vinorelbine ditartrate 26 (5.5) 14 (5.9) 40 (5.6)
Cisplatin + docetaxel 26 (5.5) 8(3.4) 34 (4.8)
Cisplatin + paclitaxel 13 (2.7) 15 (6.3) 28 (3.9)
Cisplatin + pemetrexed 1(2.3) 5(2.1) 6(2.2)
Cisplatin + nab-paclitaxel 1(0.2) 0 1 (0.1)
Cisplatin + vinblastine 1(0.2) 0 1(0.1)
Cisplatin + other 1(0.2) 0 1(0.1)
Carboplatin® 199 (41.8) 102 (43.0) 301 (42.2)
Carboplatin + paclitaxel 158 (33.2) 84 (35.4) 242 (33.9)
Carboplatin + vinorelbine 8 (1.7) 4(1.7) 12 (1.7)
Carboplatin + etoposide 8 (1.7) 2(0.8) 10 (1.4)
Carboplatin + vinorelbine ditartrate 7(1.5) 5(2.1) 12 (1.7)
Carboplatin + pemetrexed 7(1.5) 4(1.7) 11 (1.5)
Carboplatin + docetaxel 2(0.4) 1(0.4) 3(0.4)
Carboplatin + nab-paclitaxel 2 (0.4) 0 2 (0.3)
Carboplatin + pemetrexed disodium 1(0.2) 0 1(0.1)
Carboplatin + other 2(0.4) 1(0.4) 3(0.4)
Cisplatin / carboplatin 8 (1.7) 5(2.1) 13 (1.8)
Cisplatin / carboplatin + vinorelbine 2(0.4) 1(0.4) 3(0.4)
Cisplatin / carboplatin + etoposide 2(0.4) 0 2 (0.3)
Cisplatin / carboplatin + pemetrexed 1(0.2) 1(0.4) 2(0.3)
Cisplatin / carboplatin + docetaxel 1(0.2) 0 1(0.1)
Cisplatin / carboplatin + vinorelbine ditartrate 1(0.2) 0 1(0.1)
Cisplatin / carboplatin + other 1(0.2) 3(1.3) 4 (0.6)

“Cisplatin alone was received by 4 patients in each group (
placebo groups, respectively).

fCarboplatin alone was received by 4 patients (0.8%) in the durvalumab group and 1 patient (0.4%) in
the placebo group.

o

.8% and 1.7% in the durvalumab and
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Table S3. Prevalence by PD-L1 Expression and EGFR Mutation Status (Intention-to-

Treat Population).*

Durvalumab Placebo
(N=476) (N=237)
PD-L1 status — no. (%)
TC <25% 187 (39.3) 105 (44.3)
TC 225% 115 (24.2) 44 (18.6)
Unknown? 174 (36.6) 88 (37.1)
EGFR mutation status — no. (%)
Positive 29 (6.1) 14 (5.9)
Negative 315 (66.2) 165 (69.6)
Unknownf 132 (27.7) 58 (24.5)

*There were no statistically significant (P<0.05) between-group differences in either PD-L1 expression

or EGFR mutation status.
TNo sample collected or no valid test result.

EGFR, epidermal growth factor receptor; PD-L1, programmed cell death ligand-1; TC, tumor cell; TC
225%, 225% PD-L1 expression on tumor cells; TC <25%, <25% PD-L1 expression on tumor cells.
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Table S4. Patient Disposition.

Durvalumab Placebo
(N=476) (N=237)
Received treatment — no. (%)* 473 (99.4) 236 (99.6)
Treatment ongoing at data cutoff — no. (%)f 30 (6.3) 12 (5.1)
Completed 12 months treatment — no. (%)t 202 (42.7) 71 (30.1)
Discontinued study treatment — no. (%)t 241 (51.0) 153 (64.8)
Subject decision 14 (3.0) 12 (5.1)
Adverse event 73 (15.4) 23 (9.7)
Severe non-compliance to protocol 1(0.2) 1(0.4)
Condition under investigation worsened 148 (31.3) 116 (49.2)
Development of study specific discontinuation criteria 1(0.2) 1(0.4)
Other 4 (0.8) 0
Ongoing at data cutoff — no. (%)t 346 (73.2) 144 (61.0)
Completed study — no. (%)t 6 (1.3) 0
Discontinued study — no. (%)"* 121 (25.6) 92 (39.0)
Received subsequent therapy after discontinuation — no. (%)* 145 (30.5) 102 (43.0)

"Percentages are calculated based on the number of patients in the full analysis set.
TPercentages are calculated based on the number of patients who received treatment.

#Details unavailable since this ongoing study remains blinded to overall survival.

Page 15 of 22




Table S§5. Summary of Durvalumab Serum Concentrations

Nominal time

Concentration (ng/mL)

Geometric mean
(n, geometric %CV)

Week 0 Peak concentration 191.00 (n=385, 72.4%)
Week 8 Trough concentration 120.00 (n=289, 62.2%)
Week 24 Trough concentration 177.00 (n=224, 47.8%)
Week 24 Peak concentration 373.00 (n=207, 43.6%)
Week 48 Trough concentration 189.00 (n=166, 71.8%)

*Trough concentrations on Weeks 8, 24 and 48 are the pre-dose concentrations of Week 8, 24 and
48, respectively. Peak concentrations on Weeks 0 and 24 are the post-dose concentrations of Weeks

0 and 24, respectively.

n, number of patients; CV, coefficient of variance.
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Table S6. Incidence of New Lesions in the Intention-to-Treat Population (BICR).*

New lesion sitet Durvalumab Placebo
(N=476) (N=237)
number of patients (percent)
Any new lesion 97 (20.4) 76 (32.1)
Lung 56 (11.8) 41 (17.3)
Lymph nodes 27 (5.7) 27 (11.4)
Brain 26 (5.5) 26 (11.0)
Liver 9(1.9) 8 (3.4)
Bone 8 (1.7) 6 (2.5)
Adrenal 3 (0.6) 5(2.1)
Other 9(1.9) 5(2.1)

*According to RECIST v1.1.

TA patient may have had more than one new lesion site.
BICR, Blinded Independent Central Review; RECIST, Response Evaluation Criteria In Solid Tumors.
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Table S7. Summary of Serious Adverse Events.

Event*

Durvalumab
(N=475)

Placebo
(N=234)

number of patients with an event (percent)

Patients with any SAE

136 (28.6)

53 (22.6)
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52 (10.9)

21 (9.0)
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Traumatic intracranial hemorrhage
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*Sorted by international order for system organ class and alphabetically for preferred term. Patients

with multiple serious

adverse events are counted once for each system organ class/preferred term.
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Table S8. Treatment-Related Adverse Events Reported in 25% of Patients in Either

Treatment Group.

Event Durvalumab (N=475) Placebo (N=234)
Any Grade* ‘ Grade 3 or 4 Any Grade* ‘ Grade 3 or 4
number of patients with an event (percent)

Any event 322 (67.8) 56 (11.8) 125 (563.4) 10 (4.3)
Fatigue 62 (13.1) 1(0.2) 26 (11.1) 0
Hypothyroidism 50 (10.5) 0.2) 1(0.4) 0
Diarrhea 46 (9.7) 0.4) 19 (8.1) 2(0.9)
Pneumonitis 43 (9.1) 1.3) 8 (3.4) 2(0.9)
Rash 37 (7.8) 0.2) 13 (5.6) 0
Pruritus 33 (6.9) 0 5(2.1) 0
Hyperthyroidism 30 (6.3) 0 3(1.3) 0
Asthenia 28 (5.9) (0.6) 15 (6.4) 0
Dyspnea 28 (5.9) 3(0.6) 8 (3.4) 0
Decreased appetite 27 (5.7) 0 7 (3.0) 1(0.4)
Nausea 26 (5.5) 0 14 (6.0) 0
Cough 25 (5.3) 0 4(1.7) 0

*Grade 5 treatment-related adverse events occurred in 7 patients (1.5%) receiving durvalumab (n=4
[0.8%] with pneumonitis and n=1 each [0.2%] with the following: cardiomyopathy, right ventricular
failure, respiratory distress, respiratory failure, brain natriuretic peptide increased, and radiation
pneumonitis). Grade 5 treatment-related adverse events occurred in 3 patients (1.3%) receiving
placebo (n=2 [0.9%] with pneumonitis and n=1 [0.4%] with unknown cause).
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Table S9. Any-Grade Immune-Mediated Adverse Events* Reported in 21% of Patients

in Either Treatment Group.

Event’ Durvalumab (N=475) Placebo (N=234)
Any Grade* | Grade 3 or4 Any Grade* | Grade 3 or4
number of patients with an event (percent)

Any event 115 (24.2) 16 (3.4) 19 (8.1) 6 (2.6)
Pneumonitis 51 (10.7) 8(1.7) 16 (6.8) 6 (2.6)
Hypothyroidism 44 (9.3) 1(0.2) 3(1.3) 0
Hyperthyroidism 13 (2.7) 0 0 0

Rash 5(1.1) 2(0.4) 1(0.4) 0
Dermatitis 501.1) 0 0 0

*An adverse event of special interest requiring the use of systemic steroids or other

immunosuppressants, and/or, for specific endocrine events, endocrine therapy, consistent with an
immune-mediated mechanism of action, and where there is no clear alternate etiology.

fComposite terms.

*Grade 5 immune-mediated AEs occurred in 4 patients (0.8%) receiving durvalumab and 3 patients

(1.3%) receiving placebo.
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