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ABSTRACT

Introduction: Durvalumab is a selective, high-affinity hu-
man immunoglobulin G1 monoclonal antibody that blocks
programmed cell death ligand 1 (PD-L1) binding to pro-
grammed death 1. Here we report safety and clinical activity
in the NSCLC cohort of a phase I/II trial that included
multiple tumor types (Study 1108; NCT01693562).

Methods: Patients with stage IIIB–IV NSCLC (squamous or
nonsquamous) received durvalumab 10 mg/kg every 2
weeks for 12 months or until confirmed progressive disease
or unacceptable toxicity. Primary objectives were safety and
antitumor activity. Tumoral PD-L1 expression was assessed
using the VENTANA SP263 Assay. Responses were assessed
by blinded independent central review (Response Evalua-
tion Criteria in Solid Tumors v1.1). Adverse events were
graded according to National Cancer Institute’s Common
Terminology Criteria for Adverse Events (v4.03).

Results: Of 304 patients, 79.0% were previously treated.
Confirmed objective response rate was 21.8% in patients
with greater than or equal to 25% PD-L1 expression and
6.4% in those with less than 25%; 25.9% in first-line pa-
tients and 12.7% in previously treated patients; and 14.0%
in squamous and 16.7% in nonsquamous disease. Median
overall survival was 12.4 months and median progression-
free survival was 1.7 months; both were numerically longer
in the PD-L1 greater than or equal to 25% group than in the
PD-L1 less than 25% group (overall survival 16.4 versus 7.6
months, respectively; progression-free survival 2.6 versus
1.4 months, respectively). Treatment-related adverse events
occurred in 57.2%, were grade 3/4 in 10.2%, and led to
discontinuation in 5.6%. One patient (0.3%) died of
treatment-related pneumonia with underlying pneumonitis.

Conclusions: Durvalumab was clinically active irrespective
of histology in this mostly pretreated population, with a
manageable safety profile. Response rates and survival
appeared to be enhanced in patients with greater tumoral
PD-L1 expression.

� 2019 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: NSCLC; Safety; Efficacy; Immunotherapy;
Durvalumab
Introduction
Checkpoint inhibitors targeting the programmed cell

death ligand 1 (PD-L1)/programmed cell death 1 (PD-1)
pathway confer improvements in survival over standard-
of-care therapies in NSCLC and other tumor types, and
are now approved in several countries.1-7

PD-L1 binds to two regulatory receptors on T cells:
PD-1 and CD80 (B7.1). Binding of PD-L1 to PD-1 inhibits
T-cell proliferation and binding of PD-L1 to CD80 blocks
T-cell activation, hindering antitumor responses.8,9

Durvalumab is a selective, high-affinity human immu-
noglobin G1 monoclonal antibody that inhibits PD-L1
binding to PD-1 (concentration that inhibits 50%
[IC50]: 0.1 nM) and CD80 (IC50: 0.04 nM).10 It was shown
to be tolerable and clinically active in urothelial carci-
noma (UC), hepatocellular carcinoma, head and neck
squamous cell carcinoma, gastroesophageal cancer, and
SCLC in a phase I/II, global, multicenter, open-label, first-
in-human study (Study 1108; NCT01693562) and in a
phase 3 trial of patients with stage III, locally advanced,
unresectable NSCLC (PACIFIC; NCT02125461).6,11-15 It
has since been approved in the United States for locally
advanced or metastatic UC after platinum-based
chemotherapy, and in the United States and European
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Union for unresectable stage III NSCLC that has not
progressed following concurrent chemoradiotherapy;
the European Union approval is restricted to patients
with PD-L1 expression greater than or equal to 1%.16,17

This report describes the safety and clinical activity
of durvalumab in patients with NSCLC from the dose-
escalation and dose-expansion phases of Study 1108
(described here as the NSCLC 10 mg/kg-every-2-weeks
cohort) (Supplementary Fig. 1). Safety in multiple tu-
mor types is also summarized for the dose-exploration
phase (20 mg/kg every 4 weeks) and the full 1108
study population. Pharmacokinetics (PK), pharmacody-
namics, and immunogenicity results are presented for
the full 1108 study population.
Methods
Study Design

Patients in the dose-escalation phase had NSCLC
(squamous or nonsquamous), melanoma, colorectal can-
cer, or renal cell carcinoma. They received durvalumab
every 2 weeks or every 3 weeks via intravenous infusion
for 12 months or until confirmed progressive disease,
initiation of alternative cancer therapy, unacceptable
toxicity, withdrawal of consent, or discontinuation of
treatment for other reasons. Following this phase, tumor-
specific expansion cohorts were enrolled using 10 mg/kg
every 2 weeks. An additional dose of 20 mg/kg every 4
weeks was evaluated in patients with melanoma, non-
squamous and squamous NSCLC, pancreatic adenocarci-
noma, gastroesophageal cancer, hepatocellular cancer,
head and neck squamous cell carcinoma, and triple-
negative breast cancer in the dose-exploration phase.

In the event of confirmed progressive disease during
the 12-month treatment period, patients could continue
receiving durvalumab in the absence of clinical deterio-
ration and if investigators deemed that they would
continue to benefit. Patients who achieved and maintained
disease control or clinical benefit through to the end of the
12-month treatment period entered follow-up. Upon evi-
dence of progressive disease during follow-up, patients
were offered retreatment with durvalumab at the dose
and schedule previously received for up to another 12
months. Further retreatment was not permitted. Patients
who had confirmed disease progression during the 12-
month initial treatment or retreatment period and could
not continue to receive durvalumab entered follow-up for
90-day tolerability assessments and survival evaluation.

This study was conducted in accordance with ethical
principles that have their origin in the Declaration of
Helsinki and are consistent with the International
Council on Harmonization guidelines on Good Clinical
Practice, any applicable laws and requirements, and any
conditions required by a regulatory authority and/or
Institutional Review Board/Independent Ethics Com-
mittee that has approved this study to be conducted in
its territory. The study protocol was reviewed and
approved by the Institutional Review Boards or Ethics
Committees of the participating centers, and informed
consent was obtained.

Assessment
The primary objective of the dose-escalation phase

was to establish the maximum tolerated dose or optimal
biological dose, based on dose-limiting toxicities, safety,
and related endpoints, including PK, pharmacodynamics,
and immunogenicity. The primary objectives of the dose-
expansion phase were safety based on adverse events
(AEs), serious AEs (SAEs), laboratory evaluations, and
physical examinations, and antitumor activity in the
NSCLC and UC cohorts. Secondary objectives included
clinical activity in tumor types other than UC and NSCLC,
as well as PK and immunogenicity in all tumor types. The
primary objective for the dose-exploration cohort was
safety, evaluated as for the expansion phase.

Assessments of antitumor activity included objective
response rate (ORR), disease control rate greater than or
equal to 24 weeks, duration of response, and progression-
free survival (PFS) using Response Evaluation Criteria in
Solid Tumors version 1.1 guidelines, as well as overall
survival (OS).18 Modifications to Response Evaluation
Criteria in Solid Tumors guidelines (confirmation of pro-
gressive disease within 4 weeks of first documentation)
were made to discourage early discontinuation and provide
a more complete evaluation of antitumor activity. Response
was assessed by blinded independent central review
(BICR). Disease assessments were performed at baseline,
and at 6, 12, and 16 weeks, and every 8 weeks thereafter.

Assessment of AEs and SAEs, physical examinations,
vital sign measurements, and laboratory evaluations
were performed at baseline and at regular intervals
throughout the study. AEs were graded according to the
National Cancer Institute’s Common Terminology
Criteria for Adverse Events v4.03.
Eligibility Criteria
Patients in all study phases and cohorts were

required to be 18 years old or older and have an Eastern
Cooperative Oncology Group performance status of 0 or
1, with adequate organ and marrow function. Patients
were eligible if they had received any number of prior
therapies, or if they were refractory to a standard ther-
apy, or if there was no standard therapy for their solid
tumor. Where an approved first-line treatment was
available, patients must have been ineligible for, intol-
erant of, had declined, or progressed on treatment. They
were ineligible if they had previously experienced any
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prior grade greater than or equal to 3 immune-mediated
adverse event (imAE) while receiving immunotherapy,
had prior exposure to any anti–PD-1 or anti–PD-L1
antibody or had any active or prior documented auto-
immune disease within the past 2 years, or had un-
treated central nervous system metastases.

Patients in the NSCLC cohorts had histologically or
cytologically confirmed stage IIIB–IV squamous or
nonsquamous disease. They were enrolled according to
line of therapy for advanced and metastatic disease;
those with no history of chemotherapy or systemic
antineoplastic therapy for advanced disease (outside of
the neoadjuvant or adjuvant setting) were recruited to
the first-line cohort. Patients who experienced disease
progression or recurrence following one prior
platinum-based doublet chemotherapy, or for patients
with sensitizing EGFR mutations or ALK receptor tyro-
sine kinase (ALK) rearrangements, following either a
tyrosine kinase inhibitor (TKI) therapy or prior
platinum-based doublet chemotherapy, were recruited
to the second-line cohort. For third-line or greater,
patients who had experienced disease progression or
recurrence after both a platinum-doublet based
chemotherapy regimen and at least one additional
systemic therapy for advanced disease were recruited;
for patients with sensitizing EGFR mutations or ALK
rearrangements, the additional therapy must have
included a TKI therapy. Within each cohort, patients
were grouped according to tumor histology (squamous
or nonsquamous) and PD-L1 expression level in base-
line tumor samples. Initially, patients were enrolled
regardless of PD-L1 expression. Tumor samples were
used to develop an immunohistochemical assay to
determine PD-L1 expression (SP263 assay; Ventana
Medical Systems, Inc., Oro Valley, Arizona). After assay
validation, protocol amendments in June and November
2013 specified enrichment for patients with PD-L1
greater than or equal to 25% expression, defined as
greater than or equal to 25% of tumor cell membranes
staining positive for PD-L1 at any intensity. This cutoff
was chosen based on a number of considerations,
including the prevalence of PD-L1 expression in the
population, ease of scoring by pathologists, optimizing
for higher negative predictive value, and delineating
between responders and nonresponders.19 In
November 2014, another protocol amendment required
that all remaining nonsquamous patients have greater
than or equal to 25% PD-L1 expression. Both fresh bi-
opsy specimens and archival tumor samples were used
for measurement of PD-L1 status; in the case of multi-
ple specimens, baseline PD-L1 expression from the
most recent tumor sample (before first dose of study
treatment) was used.
PK and Pharmacodynamics
Soluble PD-L1 (sPD-L1) was measured at dose 1, dose

2, and then every 12 weeks starting at dose 3. Serum
levels of durvalumab and sPD-L1 not bound to durvalu-
mab were measured using validated immunoassays. The
sPD-L1 method used a sandwich format and electro-
chemiluminescent detection system. sPD-L1 was captured
with antibody 2.7A4, which binds to a competing epitope
of durvalumab, and detected with a mouse anti–PD-L1
antibody. The immunogenic potential of durvalumab was
assessed with a tiered approach including screening,
confirmation, titering, anti-triple mutation specificity, and
neutralizing activity. Validated immunoassays were used
for these assessments. Potential markers of immune acti-
vation, including CD4þKi67þ and CD8þKi67þ lympho-
cytes, were evaluated in peripheral blood samples at
baseline and following treatment with durvalumab using a
validated flow cytometry-based method.

Statistical Analysis
The data analyses were conducted using the SAS

System (SAS Institute, Inc., Cary, North Carolina) version
9.3 or above in Unix (Sun OS) environment. All SAS
programs used to generate analytical results were
developed and validated according to AstraZeneca SAS
programming standards and AstraZeneca SAS validation
procedures.

Across the total Study 1108 population, the as-
treated population was defined as all patients who
received any dose of durvalumab. Among NSCLC patients
in the escalation and expansion phases who received 10
mg/kg (described as the NSCLC 10-mg/kg-every-2-
weeks cohort), the full analysis set (FAS) was defined
as patients with measurable disease at baseline per BICR
with 24 weeks or more of follow-up by the data cutoff.
Within the NSCLC 10-mg/kg-every-2-weeks cohort,
planned enrollment specified a minimum of approxi-
mately 110 patients with nonsquamous histology,
including approximately 10 who were treatment-naive,
20 who had received one prior line of therapy, and 80
who had received at least two prior lines of therapy. Up
to 30 additional patients could have been recruited to
each of the first-line and second-line groups. For patients
with squamous histology, planned enrollment specified a
minimum of approximately 170 patients, including
approximately 10 who were treatment-naive, 80 who
had received one prior line of therapy, and 80 who had
received at least two prior lines of therapy. Up to 30
additional patients could have been recruited to the
first-line therapy group. The sample size of 80 patients
each as third-line or greater therapy and as second-line
therapy in nonsquamous NSCLC as well as third-line or
greater therapy for squamous NSCLC, respectively, was
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chosen to provide formal statistical testing of the
following hypothesis: H0: ORR � 10% versus H1: ORR
> 10%. If the true ORR for durvalumab was 25%, then
the sample size of 80 patients would provide 92%
power to reject the null hypothesis H0 at one-sided
0.025 alpha level (or equivalently, two-sided 0.05
alpha level).
Results
NSCLC 10 mg/kg-Every-2-Weeks Cohort
Baseline Characteristics and Patient Dis-
position. Between May 23, 2013, and October 16, 2017,
304 NSCLC patients were treated with durvalumab 10
mg/kg every 2 weeks (two in the dose-escalation phase
and 302 in the dose-expansion phase). The population
was mostly pretreated: 32.6% of patients had received
one prior line of therapy; 46.4% had received two prior
lines of therapy. The remaining 21.1% were treatment-
naive. During treatment with durvalumab, 44 non-
squamous patients and 55 squamous patients were
treated beyond investigator-assessed progressive dis-
ease. Baseline demographics and disease characteristics
of the as-treated population are shown in Table 1. The
FAS consisted of 275 patients.
Table 1. Baseline Demographics and Disease Characteristics
of the NSCLC 10-mg/kg-Every-2-Weeks Cohort (As-Treated
Population)

Characteristic

Overall

PD-L1 �25%a

(n ¼ 165)
PD-L1 <25%a

(n ¼ 120)
Totalb

(N ¼ 304)

Median age, years
(range)

65.0 (26–85) 64.0 (35–87) 65.0 (26–87)

Sex
Male 100 (60.6) 60 (50.0) 171 (56.3)
Female 65 (39.4) 60 (50.0) 133 (43.8)

Histology
Nonsquamous 65 (39.4) 68 (56.6) 144 (47.4)
Squamous 100 (60.6) 52 (43.3) 160 (52.6)

Tobacco use
Never smoker 21 (12.7) 22 (18.3) 46 (15.1)
Former smoker 123 (74.5) 84 (70.0) 222 (73.0)
Current smoker 21 (12.7) 14 (11.7) 36 (11.8)

ECOG PS
0 42 (25.5) 28 (23.5) 74 (24.4)
1 123 (74.5) 91 (76.5) 229 (75.6)

Line of treatment
First 50 (30.3) 12 (10.0) 64 (21.1)
Secondþ 115 (69.7) 108 (90.0) 240 (78.9)

Values shown are n (%) unless otherwise stated.
aGreater than or equal to 25%/less than 25% of tumor cell membranes
stained for PD-L1 at any intensity.
bIncludes patients for whom PD-L1 expression level was not determined due
to missing or non-evaluable tumor samples.
ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1,
programmed cell death ligand-1.
Treatment Exposure and Follow-up. Patients received
a median of six doses (range, 1–27) of durvalumab and
were followed for a median of 40.05 months (range, 0.3–
52.2 months); 87.2% of patients were followed for 6
months or longer and 82.2% for 12 months or longer.
Median treatment exposure was 16.3 weeks for the PD-
L1 greater than or equal to 25% group and 12.0 weeks
for the PD-L1 less than 25% group. Median exposure
was 16.0 weeks for patients with squamous NSCLC and
12.0 weeks for those with nonsquamous NSCLC. Median
follow-up was longer for previously treated patients
than for first-line patients (Supplementary Table 1).
Forty-two patients (15.3% of the FAS) completed 12
months of therapy; 13 of them (31.0%) were treatment-
naive.

Safety and Tolerability. All-causality AEs are summa-
rized in Supplementary Table 2. Overall, 57.2% of pa-
tients had treatment-related AEs and 10.2% had grade
3/4 treatment-related AEs (Table 2). The most common
treatment-related AEs were fatigue (17.4%), decreased
appetite (9.2%), diarrhea (8.9%), hypothyroidism
(8.2%), and rash (8.2%). The most common treatment-
related AEs of special interest were diarrhea (8.9%),
hypothyroidism (8.2%), rash (8.2%), and pruritus
(5.3%) (Supplementary Table 3).

Serious treatment-related AEs occurred in 4.6% of
patients, and 5.6% discontinued due to treatment-
related AEs (Table 2). The number of patients who
experienced any-grade treatment-related AEs was
similar across treatment lines. Treatment-related
pneumonitis occurred in six patients (2.0%), including
Table 2. Summary of Treatment-Related AEs in the NSCLC
10-mg/kg-Every-2-Weeks Cohort (As-treated Population)a

Characteristic

Overall

PD-L1 �25%b

(n ¼ 165)
PD-L1 <25%b

(n ¼ 120)
Totalc

(N ¼ 304)

Any AE 103 (62.4) 67 (55.8) 174 (57.2)
AEs of grade 3/4
severity

23 (13.9) 6 (5.0) 31 (10.2)

Serious AEs 12 (7.3) 2 (1.7) 14 (4.6)
AEs leading to
discontinuation

11 (6.7) 4 (3.3) 17 (5.6)d

AEs leading to death 1 (0.6) 0 1 (0.3)e

Values shown are n (%).
aCausality assigned by investigator; grade refers to maximum severity.
bGreater than or equal to 25%/less than 25% of tumor cell membranes
stained for PD-L1 at any intensity.
cIncludes 19 patients with unknown PD-L1 expression level.
dColitis (n ¼ 3); pneumonitis (n ¼ 2); diarrhea (n ¼ 2); elevated aspartate
aminotransferase, elevated transaminases, tubulointerstitial nephritis,
autoimmune hepatitis, thyroiditis, lichenoid keratosis, headache, fatigue,
erythema nodosum, and thrombocytopenia (each n ¼ 1).
ePneumonia.
AE, adverse event; PD-L1, programmed cell death ligand-1.
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one grade greater than or equal to 3 event. One fatal
case of bacterial pneumonia in a patient with under-
lying grade 4 pneumonitis was judged by the investi-
gator to be related to treatment in a 64-year-old male
patient who had received three doses of durvalumab
(Table 2).

Treatment-emergent imAEs occurred in 54 patients
(17.8%) and were grade 3/4 in nine patients (3.0%). The
median time to onset of first imAE was 72.5 days overall
(range, 8–280); 63.0 days (range, 8–280) in the PD-L1
greater than or equal to 25% group, and 73.5 days
(range, 15–265) in the PD-L1 less than 25% group. The
most common imAEs were hypothyroidism (6.9%),
diarrhea (3.3%), pneumonitis (2.6%), and colitis, rash,
and hyperthyroidism (all 1.6%) (Table 3). Serious imAEs
occurred in six patients (2.0%), but there were no deaths
Table 3. Treatment-Emergent Immune-Mediated AEs in the NS
(As-Treated Population)a

PD-L1 �25%b (n ¼ 165)

All Grades Grade 3/4

Overall 34 (20.6) 8 (4.8)
Endocrine
Adrenal insufficiency 0 0
Autoimmune hypothyroidism 1 (0.6) 0
Autoimmune thyroiditis 1 (0.6) 0
Hyperthyroidism 5 (3.0) 0
Hypothyroidism 12 (7.3) 0
Thyroiditis 2 (1.2) 1 (0.6)

Gastrointestinal
Colitis 5 (3.0) 3 (1.8)
Diarrhea 8 (4.8) 1 (0.6)

Hepatobiliary disorders
Autoimmune hepatitisd 0 0

Investigations
ALT elevationd 1 (0.6) 0
AST elevationd 1 (0.6) 0
Blood bilirubin increasedd 0 0
Blood creatinine increased 2 (1.2) 0
Blood TSH increased 1 (0.6) 0
Transaminases increased 0 0

Renal
Tubulointerstitial nephritis 1 (0.6) 1 (0.6)

Respiratory
Pneumonitisd 5 (3.0) 1 (0.6)e

Skin
Erythema 1 (0.6) 0
Pruritus 2 (1.2) 0
Rash 3 (1.8) 1 (0.6)
Rash macular 1 (0.6) 1 (0.6)

Values are shown as n (%).
aCausality assigned by investigators. AEs of scientific and medical interest spec
bGreater than or equal to 25%/less than 25% tumor cell membranes stained for
cIncludes 19 patients with unknown PD-L1 expression level.
dAmong patients with unknown PD-L1 expression, the following immune-mediat
grade 3/4 autoimmune hepatitis, grade 3/4 ALT elevation, and grade 3/4 AST e
eOne patient experienced grade 3/4 pneumonitis and grade 5 pneumonia.
AE, adverse event; ALT, alanine transaminase; AST, aspartate transaminase; PD
due to imAEs. Treatment was discontinued due to imAEs
in 11 patients (3.6%).

Patients with squamous disease had numerically
higher rates of grade 3/4 treatment-related AEs
(13.1% versus 6.9%) and discontinuations due to
treatment-related AEs (6.9% versus 4.2%) compared
to patients with nonsquamous disease. Neither of
these safety measures differed markedly in male
versus female patients. There were no notable differ-
ences by histology or sex in treatment-related
serious AEs.

Clinical Activity in the NSCLC 10-mg/kg Cohort
Antitumor Activity. Confirmed ORR by BICR was 15.3%
(95% confidence interval [CI]: 11.2–20.1) in the overall
FAS population and was numerically greater in patients
CLC 10 mg/kg-Every-2- Weeks Cohort by System Organ Class

PD-L1 <25%b (n ¼ 120) Totalc (N ¼ 304)

All Grades Grade 3/4 All Grades Grade 3/4d

18 (15.0) 0 54 (17.8) 9 (3.0)

1 (0.8) 0 1 (0.3) 0
0 0 1 (0.3) 0
0 0 1 (0.3) 0
0 0 5 (1.6) 0
9 (7.5) 0 21 (6.9) 0
1 (0.8) 0 3 (1.0) 1 (0.3)

0 0 5 (1.6) 3 (1.0)
2 (1.7) 0 10 (3.3) 1 (0.3)

0 0 1 (0.3) 1 (0.3)

1 (0.8) 0 3 (1.0) 1 (0.3)
0 0 2 (0.7) 1 (0.3)
0 0 1 (0.3) 0
0 0 2 (0.7) 0
1 (0.8) 0 2 (0.7) 0
1 (0.8) 0 1 (0.3) 0

0 0 1 (0.3) 1 (0.3)

2 (1.7) 0 8 (2.6) 1 (0.3)

1 (0.8) 0 2 (0.7) 0
1 (0.8) 0 3 (1.0) 0
2 (1.7) 0 5 (1.6) 1 (0.3)
0 0 1 (0.3) 1 (0.3)

ific to understanding of the investigational product.
PD-L1 at any intensity.

ed AEs occurred: grade 1/2 blood bilirubin increased, grade 1/2 pneumonitis,
levation (each n ¼ 1).

-L1, programmed cell death ligand-1; TSH, thyroid stimulating hormone.



Table 4. ORR by PD-L1 Expression Level in the NSCLC 10-
mg/kg-Every-2-Weeks Cohort per Blinded Independent
Central Review (Full Analysis Set Population)

PD-L1 �25%
(n ¼ 147)
n/N (%)
95% CI

PD-L1 <25%
(n ¼ 109)
n/N (%)
95% CI

RECIST response (ORR) 32/147 (21.8)
15.4–29.3

7/109 (6.4)
2.6–12.8

Treatment setting
First-line 11/41 (26.8)

14.2–42.9
2/11 (18.2)
2.3–51.8

Male 5/24 (20.8)
7.1–42.2

2/9 (22.2)
2.8–60.0

Female 6/17 (35.3)
14.2–61.7

0/2 (0)
0.0–84.2

Second-lineþ 21/106 (19.8)
12.7–28.7

5/98 (5.1)
1.7–11.5

Male 15/65 (23.1)
13.5–35.2

2/44 (4.5)
0.6–15.5

Female 6/41 (14.6)
5.6–29.2

3/54 (5.6)
1.2–15.4

Histology
Squamous 17/87 (19.5)

11.8–29.4
3/48 (6.3)
1.3–17.2

First-line 4/18 (22.2)
6.4–47.6

1/7 (14.3)
0.4–57.9

Second-lineþ 13/69 (18.8)
10.4–30.1

2/41 (4.9)
0.6–16.5

Nonsquamous 15/60 (25.0)
14.7–37.9

4/61 (6.6)
1.8–15.9

First-line 7/23 (30.4)
13.2–52.9

1/4 (25.0)
0.6–80.6

Second-lineþ 8/37 (21.6)
9.8–38.2

3/57 (5.3)
1.1‒14.6

Smoking history
Never

First-line 1/5 (20.0)
0.5–71.6

0/1 (0)
0.0–97.5

Second-lineþ 2/15 (13.3)
1.7–40.5

1/17 (5.9)
0.1–28.7

Former
First-line 7/29 (24.1)

10.3–43.5
2/8 (25.0)
3.2–65.1

Second-lineþ 16/80 (20.0)
11.9–30.4

4/70 (5.7)
1.6–14.0

Current
First-line 3/7 (42.9)

9.9–81.6
0/2 (0)
0.0–84.2

Second-lineþ 3/11 (27.3)
6.0–61.0

0/11 (0)
0.0–28.5

CI, confidence interval; ORR, objective response rate; PD-L1, programmed
cell death ligand-1; RECIST, Response Evaluation Criteria in Solid Tumors.
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with tumoral PD-L1 expression greater than or equal to
25% (21.8% [95% CI: 15.4–29.3]) than in those with less
than 25% expression (6.4% [95% CI: 2.6–12.8])
(Table 4). Antitumor activity was observed across his-
tologies and treatment lines (Fig. 1; Table 4). The ORR
was similar in patients with nonsquamous histology
(16.7% [95% CI: 10.7–24.1]) and squamous histology
(14.0% [95% CI: 8.8–20.8]). Treatment-naive patients
with PD-L1 expression greater than or equal to 25% had
an ORR of 26.8% (95% CI: 14.2–42.9) and those with
less than 25% expression had an ORR of 18.2% (95% CI:
2.3–51.8). Previously treated patients with PD-L1
expression greater than or equal to 25% had a higher
ORR (19.8% [95% CI: 12.7–28.7]) than those with less
than 25% expression (5.1% [95% CI: 1.7–11.5]). In the
overall population, most responses were partial, but two
patients had a complete response: one in the first-line
group and one in the previously treated group.

In the PD-L1 greater than or equal to 25% group,
response rates were numerically greater in current
smokers (33.3%) and former smokers (21.1%) than in
never-smokers (15.0%). Response rates in the PD-L1
less than 25% group showed no apparent relationship
to smoking, although conclusions are limited by the
small number of patients (Table 4).

Of the 17 TKI-pretreated patients with sensitizing
EGFR mutations or ALK rearrangements, one (5.9%) had
a partial response (PR), three (17.6%) had stable dis-
ease, eight (47.1%) had progressive disease, and five
(29.4%) were non-evaluable. The one patient with a PR
harbored an EGFR mutation; duration of response was
729 days and PFS was 762 days, both ongoing at the
time of data cutoff.

Generally, responses occurred early (median time to
response: 2.56 months [95% CI: 1.4–2.7]), with no
numeric difference between treatment-naive patients
(2.61 months [95% CI: 1.3–2.8]) and previously treated
patients (2.56 months [95% CI: 1.4–2.8]). Responses
remain durable (Fig. 1; Supplementary Fig. 2), with
40.6% of responses ongoing in patients with PD-L1
expression greater than or equal to 25%. Disease con-
trol rate greater than or equal to 24 weeks was 32.0% in
the greater than or equal to 25% group and 12.8% in the
less than 25% group. In the overall FAS population,
duration of response ranged from 1.4þ to 41.2þ months
(median, 17.74 months), and duration of stable disease
ranged from 1.2þ to 40.3þ (median, 3.94 months).
Median duration of response was 10.64 months in the
PD-L1 greater than or equal to 25% group and 12.12
months in the less than 25% group.
Survival. Median OS was 12.4 (95% CI: 9.3–15.2)
months in the total NSCLC 10-mg/kg-every-2-week
cohort (as-treated population), 16.4 (95% CI, 13.0–
20.2) months in the PD-L1 greater than or equal to 25%
group, and 7.6 (95% CI: 5.7–10.0) months in the PD-L1
less than 25% group (Fig. 2). The OS rate at 24 months
was 29.6% (95% CI: 23.9–35.5) in the overall popula-
tion, 46.0% (95% CI: 32.0–58.9) in treatment-naive



Figure 1. Antitumor activity of durvalumab per blinded independent central review (BICR) in the NSCLC 10-mg/kg-every-2-
weeks cohort (full analysis [FAS] set population). (A) Change in tumor size by programmed death ligand 1 (PD-L1) expression
level. PD-L1 greater than or equal to 25% subgroup (n ¼ 147) (top); and PD-L1 less than 25% subgroup (n ¼ 109) (bottom). (B)
Best change in size of selected target lesions from baseline by BICR (FAS population). Denominators for percentage of patients
with any tumor shrinkage are based on the number of patients who have baseline and at least one post-baseline data point.
Percentages of patients with any tumor shrinkage are shown below the plots. CR, complete response; PR, partial response.
NE, not evaluable.
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Figure 2. Kaplan-Meier curves in the NSCLC 10-mg/kg-every-2-weeks cohort for (A) overall survival (OS) (as-treated popu-
lation) and (B) progression-free survival (PFS) (full analysis set population) per blinded independent review by programmed
death ligand 1 (PD-L1) expression level. CI, confidence interval.
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patients, and 25.2% (95% CI: 19.2–31.7) in previously
treated patients. In treatment-naive patients, median OS
was 21.9 (95% CI: 14.5–not evaluable) months in the
PD-L1 greater than or equal to 25% group and 7.4 (95%
CI: 1.7–36.2) months in the PD-L1 less than 25% group.
In previously treated patients, median OS was 13.7
(95% CI: 9.8–18.4) months in the greater than or equal
to 25% group and 7.6 (95% CI: 5.6–9.4) months in the
less than 25% group (Supplementary Fig. 3). Median OS
in the patients with EGFR mutations or ALK rearrange-
ments was 9.8 (95% CI: 2.1–23.6) months and the 12-
month OS rate was 36.0% (95% CI: 13.8%–59.0%).
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Median PFS by BICR was 1.7 (95% CI: 1.4–2.6)
months in the overall FAS population, 2.6 (95% CI: 1.6–
3.7) months in the PD-L1 greater than or equal to 25%
group, and 1.4 (95% CI: 1.3–1.6) months in the PD-L1
less than 25% group (Fig. 2). PFS was greater than or
equal to 18 months in 16.6% (95% CI: 7.3–29.2) of first-
line patients and 9.9% (96% CI: 6.0–14.8) of previously
treated patients. In treatment-naive patients, median PFS
was 5.4 (95% CI: 1.7–7.2) months in the PD-L1 greater
than or equal to 25% group and 1.7 (95% CI: 1.2–3.4)
months in the PD-L1 less than 25% group. In previously
treated patients, median PFS was 2.1 (95% CI: 1.4–2.9)
months in the PD-L1 greater than or equal to 25% group
and 1.4 (95% CI: 1.3–1.5) months in the PD-L1 less than
25% group (Supplementary Fig. 3). Median PFS in the
patients with EGFR mutations or ALK rearrangements
was 1.4 (95% CI: 0.8–2.2) months and the PFS rate at all
milestones up to 18 months was 5.9% (n ¼ 1).

In the 42 patients who completed 12 months of
therapy, median PFS was 13.4 (95% CI: 5.8–26.1)
months and median OS was 40.8 (95% CI: 33.7–NE)
months.

In a recent analysis of the study population, 21 pa-
tients (6.9%) were re-treated upon disease progression
after the initial 12-month treatment period. Three pa-
tients had a best overall response of PR. The 12-month
PFS rate was 31%. These patients remain in follow-up
for survival, and analyses are ongoing.
Safety in the Total 1108 Population and Dose-
Exploration Phase

Safety results from the total Study 1108 population
across all investigated tumor types and doses of durva-
lumab (as-treated population) are shown in
Supplementary Table 4 and include data collected up to
October 16, 2017. Results for the dose-exploration phase
based on the same data cutoff, including treatment
exposure and safety, are also in the Supplementary Data
(Supplementary Table 5). This cohort includes patients
who received at least two doses of durvalumab and
completed the safety follow-up through the dose-limiting
toxicity evaluation period.
PK, Pharmacodynamics, and Immunogenicity in
the Total 1108 Population

A total of 1009 patients across the total Study 1108
population provided evaluable PK data for durvalumab
across doses ranging from 0.1 to 10 mg/kg every 2
weeks, 15 mg/kg every 3 weeks, and 20 mg/kg every 4
weeks. Durvalumab exhibited nonlinear PK at doses less
than 3 mg/kg every 2 weeks (likely due to saturable
target-mediated antibody elimination) and approached
linearity at doses greater than or equal to 3 mg/kg every
2 weeks, suggesting complete target saturation
(Supplementary Figs. 4A and 4B).20 Accumulation of
durvalumab was observed following repeated dosing.
The steady state was achieved around week 16 (8 every
2 weeks doses of durvalumab). PK modeling indicated
that 10 mg/kg every 2 weeks would maintain trough
exposure above 50 mg/mL (target exposure level)
throughout the dosing interval, with greater than 90% of
patients expected to reach almost complete saturation of
both soluble and membrane-bound PD-L1 in serum.21

Target engagement was assessed by measuring free
sPD-L1 in serum. The extent and duration of sPD-L1
suppression was dose-dependent, with complete sup-
pression around the dose of greater than or equal to 0.3
mg/kg. Following the 10 mg/kg every 2 weeks
(approved dose), approximately 97% of patients showed
complete sPD-L1 suppression throughout the dosing
interval. Suppression of free sPD-L1 was similar among
10-mg/kg-every-2-weeks, 15-mg/kg-every-3-weeks, and
20-mg/kg-every-4-weeks cohorts. Peripheral baseline
and dynamic changes in sPD-L1 levels did not correlate
with clinical activity.

Of 849 patients who were treated with durvalumab
and evaluable for the presence of antidrug antibodies
(ADAs), 26 (3.1%) patients tested positive for treatment-
emergent ADAs. Of 810 patients who received 10 mg/kg
every 2 weeks, 22 (2.7%) patients tested positive for
treatment-emergent ADAs. Neutralizing antibodies were
detected in 0.4% (3 of 849 patients across all dose
levels) and 0.1% (1 of 810 patients who received 10 mg/
kg every 2 weeks). The development of treatment-
emergent ADAs against durvalumab did not have any
clinically relevant effect on its PK profile. There was no
clear evidence of any potential impact of ADA on safety.
The impact of treatment-emergent ADAs on the clinical
efficacy of durvalumab was not evaluable due to very
few subject samples testing positive for treatment-
emergent ADAs.
Discussion
Durvalumab monotherapy represents a novel thera-

peutic strategy to boost antitumor immune responses by
targeting PD-L1 in tissue and on immune cells, and it is
currently being investigated as part of novel combina-
tions with other immuno-oncology agents, chemo-
therapy, and chemoradiation. Results from the NSCLC 10
mg/kg-every-2-week cohort of this study suggest that
clinical activity and survival are consistent with those of
other PD-1/PD-L1 inhibitors.2-5

The median time to response and duration of
response were consistent with other checkpoint in-
hibitors in first and subsequent lines of therapy.2,3

Antitumor activity was observed in both first-line and
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previously treated patients, and in both squamous and
nonsquamous disease. The response rate among previ-
ously treated patients in the PD-L1 greater than or equal
to 25% group of this study was 19.8%, compared to
12.2% in ATLANTIC in heavily pretreated patients with
EGFRmutations and ALK rearrangements (cohort 1), and
16.4% in those who were EGFR and ALK wild-type
(cohort 2).22 Median OS in previously treated patients
in the PD-L1 greater than or equal to 25% group in this
study was 13.7 months, compared to 13.3 months in
ATLANTIC cohort 1 and 10.9 months in ATLANTIC
cohort 2.22 The current study expands the evidence on
the clinical utility of durvalumab beyond ATLANTIC to
the first-line setting. More than half of the study popu-
lation had squamous histology, in contrast with other
studies that have enrolled a higher percentage of pa-
tients with nonsquamous histology.4,23 In this study,
responses generally occurred early and were durable for
both histologic types, both PD-L1 groups, and across
lines of treatment. The clinical benefits of durvalumab,
including ORR, PFS, and OS, were greater in patients
with tumoral PD-L1 expression greater than or equal to
25% irrespective of histologic type and the number of
prior lines of treatment.

In the overall Study 1108 population, as well as the
escalation and exploration phases across multiple tumor
types, and the NSCLC 10-mg/kg-every-2-weeks cohort,
durvalumab had a mild toxicity profile. In the NSCLC 10-
mg/kg-every-2-weeks cohort, 10.2% of patients had
grade 3/4 treatment-related AEs and 5.6% discontinued
due to any-grade treatment-related AEs. Although the
interactions between PD-1 and its ligands, PD-L1 and
PD-L2, have similar IC50 values (2.52 and 2.59 nmol/L,
respectively), durvalumab does not bind to PD-L210,24;
this ligand may play a role in protecting normal tissue
physiology.25 The mild toxicity profile of durvalumab
may also be due to the engineered triple mutation in the
fragment crystallizable domain, which removes
antibody-dependent cell-mediated cytotoxicity and
complement-dependent cytotoxicity.26 In addition, dur-
valumab was associated with a low incidence of ADAs.
Neutralizing antibodies were detected in only 0.4% of
patients across all dose levels and 0.1% of patients who
received 10 mg/kg every 2 weeks.

Because of their mechanisms of action, PD-1/PD-L1
checkpoint inhibitors are associated with a unique
spectrum of imAEs.27 In this study, treatment-emergent
grade 3/4 imAEs occurred in 3.0% of patients in the
NSCLC 10-mg/kg-every-2-weeks cohort, and imAEs of
any grade led to treatment discontinuation in 3.6%.
Treatment-related AEs occurred slightly more frequently
in the PD-L1 greater than or equal to 25% subgroup
(62.4%) than in the PD-L1 less than 25% subgroup
(55.8%) in the NSCLC 10-mg/kg-every-2-weeks cohort,
and the relationship was similar for treatment-related
SAEs, AEs leading to discontinuation, and AEs leading
to death, as well as treatment-emergent imAEs (Table 2).
This pattern has also been observed with nivolumab.2 In
the current study, the differences might have been partly
due to imbalances in baseline patient and disease char-
acteristics. For example, the PD-L1 greater than or equal
to 25% group had numerically higher proportions of
patients with squamous NSCLC, male patients, and
treatment-naive patients compared to the PD-L1 less
than 25% group (Table 1). Patients with squamous
disease had numerically higher rates of grade 3/4
treatment-related AEs and treatment-related discontin-
uations compared to patients with nonsquamous dis-
ease. Durvalumab exposure was longer in the PD-L1
greater than or equal to 25% group than in the PD-L1
less than 25% group, and longer in the squamous
group than in the nonsquamous group, which could have
contributed to their higher AE rates.

With durvalumab 10 mg/kg every 2 weeks, the rates
of treatment-related AEs of any grade (57.2%) and grade
3/4 (10.2%) were lower than or similar to those of other
anti–PD-1/PD-L1 monotherapies in NSCLC (any grade,
58% to 85.1%; grade 3/4, 7% to 19%).1,2,4,23,28,29 The
rate of discontinuations due to treatment-related AEs in
the NSCLC 10-mg/kg-every-2-weeks cohort (5.6%) was
also consistent with those of other anti–PD-1/PD-L1
monotherapies (1% to 12%).1-4,23,28,29 One patient in the
current study had grade 3/4 treatment-related pneu-
monitis ongoing at the time of grade 5 treatment-related
pneumonia.

The safety profile, linear PK, dose-dependent de-
creases in peripheral serum PD-L1, clinical activity data,
and dose-exploration data supported the selection of
10 mg/kg every 2 weeks for 12 months for further
development. Analyses from this study have also shown
associations between clinical outcomes and interferon-
gamma gene expression, somatic STK11 mutations,
liver metastasis, circulating tumor cell DNA level, tumor
mutational burden, and a signature based on PD-L1þ
tumor cell and CD8þ tumor infiltrating lymphocyte
densities, broadening the understanding of immuno-
therapy across tumor types.30-35 Additionally, pivotal
monotherapy and combination studies are ongoing:
MYSTIC (NCT02453282), ARCTIC (NCT02352948),
NEPTUNE (NCT02542293), PEARL (NCT03003962), and
POSEIDON (NCT03164616). The phase III MYSTIC trial
of first-line durvalumab monotherapy or durvalumab þ
tremelimumab versus standard of care chemotherapy
did not show a statistically significant PFS or OS
advantage for either arm in patients with greater than or
equal to 25% PD-L1 expression; however, durvalumab
showed a clinically meaningful improvement in OS
compared to chemotherapy (hazard ratio ¼ 0.76,
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97.54% CI: 0.564–1.019; p ¼ 0.036).36 The phase III
PACIFIC trial of durvalumab following concurrent che-
moradiotherapy in stage III, unresectable NSCLC showed
statistically significant improvements in PFS and OS over
placebo leading to registration for this indication.15,37
Conclusions
Durvalumab was clinically active and exhibited a

manageable safety profile in patients with stage IIIB–IV
squamous and nonsquamous NSCLC in the first-line
setting as well as second-line and beyond. Tumoral PD-
L1 expression greater than or equal to 25% was asso-
ciated with greater antitumor response and longer
survival.
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