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Durvalumab, with or without tremelimumab, plus
platinum-etoposide versus platinum-etoposide alone in
first-line treatment of extensive-stage small-cell lung cancer
(CASPIAN): updated results from a randomised, controlled,
open-label, phase 3 trial
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Francesco Verderame, Libor Havel, Igor Bondarenko, Andrzej Kazarnowicz, Gyorgy Losonczy, Nikolay V Conev, Jon Armstrong, Natalie Byrne,
Piruntha Thiyagarajah, Haiyi Jiang, Luis Paz-Ares, for the CASPIAN investigators™

Summary

Background First-line durvalumab plus etoposide with either cisplatin or carboplatin (platinum—etoposide) showed a
significant improvement in overall survival versus platinum—etoposide alone in patients with extensive-stage small-
cell lung cancer (ES-SCLC) in the CASPIAN study. Here we report updated results, including the primary analysis for
overall survival with durvalumab plus tremelimumab plus platinum—etoposide versus platinum—etoposide alone.

Methods CASPIAN is an ongoing, open-label, sponsor-blind, randomised, controlled phase 3 trial at
209 cancer treatment centres in 23 countries worldwide. Eligible patients were aged 18 years or older (20 years in
Japan) and had treatment-naive, histologically or cytologically documented ES-SCLC, with a WHO performance
status of 0 or 1. Patients were randomly assigned (1:1:1) in blocks of six, stratified by planned platinum, using an
interactive voice-response or web-response system to receive intravenous durvalumab plus tremelimumab plus
platinum-etoposide, durvalumab plus platinum—etoposide, or platinum—etoposide alone. In all groups, patients
received etoposide 80-100 mg/m? on days 1-3 of each cycle with investigator’s choice of either carboplatin area under
the curve 5-6 mg/mL/min or cisplatin 75-80 mg/m2 on day 1 of each cycle. Patients in the platinum-etoposide group
received up to six cycles of platinum—etoposide every 3 weeks and optional prophylactic cranial irradiation
(investigator’s discretion). Patients in the immunotherapy groups received four cycles of platinum-etoposide plus
durvalumab 1500 mg with or without tremelimumab 75 mg every 3 weeks followed by maintenance durvalumab
1500 mg every 4 weeks. The two primary endpoints were overall survival for durvalumab plus platinum—etoposide
versus platinum-etoposide and for durvalumab plus tremelimumab plus platinum—etoposide versus platinum-
etoposide in the intention-to-treat population. Safety was assessed in all patients who received at least one dose of
study treatment. This study is registered at ClinicalTrials.gov, NCT03043872.

Findings Between March 27, 2017, and May 29, 2018, 972 patients were screened and 805 were randomly assigned
(268 to durvalumab plus tremelimumab plus platinum—etoposide, 268 to durvalumab plus platinum-etoposide,
and 269 to platinum-—etoposide). As of Jan 27, 2020, the median follow-up was 25-1 months (IQR 22-3-27.9).
Durvalumab plus tremelimumab plus platinum-etoposide was not associated with a significant improvement in
overall survival versus platinum-etoposide (hazard ratio [HR] 0-82[95% CI 0-68-1-00]; p=0-045); median overall
survival was 10-4 months (95% CI 9-6-12-0) versus 10-5 months (9-3-11-2). Durvalumab plus platinum-
etoposide showed sustained improvement in overall survival versus platinum-etoposide (HR 0-75 [95% CI
0-62-0-91]; nominal p=0-0032); median overall survival was 12-9 months (95% CI 11-3-14-7) versus 10-5 months
(9-3-11-2). The most common any-cause grade 3 or worse adverse events were neutropenia (85 [32%] of
266 patients in the durvalumab plus tremelimumab plus platinum—etoposide group, 64 [24%] of 265 patients in
the durvalumab plus platinum—etoposide group, and 88 [33%] of 266 patients in the platinum-etoposide group)
and anaemia (34 [13%)], 24 [9%)], and 48 [18%]). Any-cause serious adverse events were reported in 121 (45%) patients
in the durvalumab plus tremelimumab plus platinum-etoposide group, 85 (32%) in the durvalumab plus
platinum-etoposide group, and 97 (36%) in the platinum—etoposide group. Treatment-related deaths occurred in
12 (5%) patients in the durvalumab plus tremelimumab plus platinum-etoposide group (death, febrile neutropenia,
and pulmonary embolism [n=2 each]; enterocolitis, general physical health deterioration and multiple organ
dysfunction syndrome, pneumonia, pneumonitis and hepatitis, respiratory failure, and sudden death [n=1 each]),
six (2%) patients in the durvalumab plus platinum—etoposide group (cardiac arrest, dehydration, hepatotoxicity,
interstitial lung disease, pancytopenia, and sepsis [n=1 each]), and two (1%) in the platinum-etoposide group
(pancytopenia and thrombocytopenia [n=1 each]).
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Interpretation First-line durvalumab plus platinum-—etoposide showed sustained overall survival improvement versus
platinum-—etoposide but the addition of tremelimumab to durvalumab plus platinum—etoposide did not significantly
improve outcomes versus platinum—etoposide. These results support the use of durvalumab plus platinum-etoposide
as a new standard of care for the first-line treatment of ES-SCLC.

Funding AstraZeneca.
Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction

Small-cell lung cancer (SCLC) accounts for approxi-
mately 15% of all diagnosed lung cancers and is patho-
logically and clinically distinct from non-small-cell lung
cancer (NSCLC)."* Characterised by a rapid doubling time
and early, widespread metastases, SCLC is the most aggres-
sive form of lung cancer.* About two-thirds of patients with
SCLC are diagnosed with extensive-stage (ES) disease.!
Prognosis for patients with ES-SCLC is particularly poor,
with a 2-year survival rate of less than 5% typically reported
with platinum-doublet chemotherapy regimens.?

Research in context

Evidence before this study

We searched PubMed on May 22, 2020, for clinical trials
published in English with the terms “PD-1" OR “PD-L1" OR
“CTLA-4" OR “pembrolizumab” OR “nivolumab” OR
“atezolizumab” OR “durvalumab” OR “avelumab” OR
“ipilimumab” OR “tremelimumab” AND “extensive-disease” OR
“extensive-stage” AND “first-line” OR “previously untreated” OR
“treatment-naive” AND “small-cell lung cancer” OR “SCLC",
selecting relevant publications published within the past 5 years
(Jan 1, 2015, to May 22, 2020). We also searched the abstracts
from the 2019 and 2020 American Society of Clinical Oncology
Annual Meetings, the 2019 European Lung Cancer Congress,
the 2019 European Society for Medical Oncology Congress,

and the 2019 World Conference on Lung Cancer using the same
search terms. We identified one study of atezolizumab plus
carboplatin-etoposide (IMpower133), which indicated the
therapeutic value of immunotherapy targeting the PD-L1
pathway to treat patients with extensive-stage small-cell lung
cancer (ES-SCLC) in the first-line setting, and a study of first-line
pembrolizumab plus etoposide plus either cisplatin or
carboplatin (platinum-etoposide; KEYNOTE-604) that did not
show significant survival benefit in ES-SCLC. In addition, we
identified two phase 3 studies of CTLA-4 blockade in ES-SCLC:
one evaluating maintenance nivolumab plus ipilimumab after
chemotherapy (CheckMate 451) and one evaluating the addition
of ipilimumab to first-line platinum-etoposide (NCT01450761),
neither of which showed a survival benefit. There were no
previous studies evaluating the combination of dual immune
checkpoint blockade with platinum-etoposide in SCLC.

Added value of this study
To our knowledge, this is the first report of a phase 3 trial
evaluating a novel treatment approach of dual checkpoint

Checkpoint inhibitors have emerged as a standard
first-line treatment option for many tumour types,
including NSCLC and melanoma.“®* After many decades
of minimal progress towards improving treatment out-
comes in SCLC, recent clinical trials have shown longer
overall survival for patients with ES-SCLC treated with an
immune checkpoint inhibitor, specifically the PD-L1
inhibitors durvalumab and atezolizumab, representing
substantial progress in this challenging to treat disease.””
Another immune checkpoint protein that is being
targeted in cancer treatment is CTLA-4, a co-inhibitory

blockade in combination with chemotherapy in ES-SCLC. In the
CASPIAN study, the addition of tremelimumab to first-line
durvalumab and platinum-etoposide did not significantly
improve outcomes in patients with ES-SCLC. The updated
analysis, with more than 2 years of follow-up, showed a
sustained improvement in overall survival with first-line
durvalumab plus platinum-etoposide versus platinum-
etoposide alone in patients with ES-SCLC. To our knowledge,
this is the first pivotal trial in ES-SCLC to show a significant
survival benefit with PD-1 or PD-L1 blockade in combination
with etoposide and a choice of carboplatin or cisplatin
chemotherapy.

Implications of all the available evidence

The significant improvement in overall survival and durable
benefit from the addition of durvalumab to platinum-
etoposide is particularly noteworthy in this aggressive disease
setting where, historically, it has been difficult to show long-
term survival benefit with platinum-etoposide. The flexibility in
choice of platinum in CASPIAN represents an important
advance in treatment options for patients and physicians given
that up to 42% of patients with previously untreated ES-SCLC
are reported to be treated with cisplatin in routine clinical
practice globally. The absence of any additional benefit with the
addition of tremelimumab to durvalumab plus platinum-
etoposide and the absence of a significant difference versus
platinum-etoposide suggests, along with other studies, that
CTLA-4 blockade might not have a substantial role in
unselected patients with ES-SCLC.
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receptor that represses T-cell activity. CTLA-4 blockade
prevents this downregulation of T cells, thereby releasing
a brake on T-cell activation and enhancing immune
function." The simultaneous blockade of both non-
redundant immune checkpoint pathways by combining
antibodies that target PD-1 or PD-L1 with anti-CTLA-4
might have additive or synergistic effects on antitumour
T-cell responses,” and has been shown to be an effective
therapeutic approach in some tumour types, including
NSCLC.*** Combining chemotherapy with immuno-
therapy might further enhance tumour antigenicity, and
the combination of dual checkpoint blockade with
chemotherapy is a novel treatment approach that has not
been previously explored in SCLC.

The aim of the phase 3 CASPIAN trial was to assess the
efficacy and safety of durvalumab, a selective human IgG1
monoclonal antibody directed against PD-L1” with or
without tremelimumab, a human monoclonal IgG2 anti-
body targeting CTLA-4," in combination with etoposide
plus either cisplatin or carboplatin (platinum—etoposide)
for the first-line treatment of patients with ES-SCLC. At the
planned interim analysis (data cutoff March 11, 2019;
62-6% maturity), durvalumab plus platinum—etoposide
treatment was associated with a significant and clinically
meaningful improvement in overall survival versus
platinum-—etoposide alone, with a hazard ratio (HR) 0of 0-73
(95% CI 0-59-0-91; p=0-0047), meeting one of the
two primary endpoints.’ Median overall survival was
13-0 months versus 10-3 months for durvalumab plus
platinum-—etoposide versus platinum—etoposide alone and
an overall survival benefit was observed across all
prespecified patient subgroups. These benefits were
observed in the context of a clinically relevant and robust
control group that permitted up to six cycles of platinum-—
etoposide (compared with four cycles in the immuno-
therapy group) and prophylactic cranial irradiation at the
investigator’s discretion. On the basis of these results,
durvalumab was approved as first-line treatment for
patients with ES-SCLC in combination with platinum-
etoposide.”

In this paper, we report the primary analysis for durva-
lumab plus tremelimumab plus platinum—etoposide
versus platinum-etoposide alone, and the prespecified
updated analysis of overall survival for durvalumab plus
platinum-etoposide versus platinum—etoposide alone
from the CASPIAN trial with an additional 11 months of
follow-up.

Methods

Study design and participants

CASPIAN, an open-label, sponsor-blind, randomised,
controlled, phase 3 study, was done at 209 cancer treat-
ment centres in 23 countries worldwide (appendix
pp 2-6). The study design has been previously reported.’
Briefly, eligible patients were aged 18 years or older
(20 years in Japan) with treatment-naive, histologically or
cytologically documented ES-SCLC that was American

Joint Committee on Cancer (7th edition) stage IV (any
T-stage, any N-stage, M-stage Mla or M1b), or T-stage
T3—4 due to multiple lung nodules that are too extensive
or a tumour or nodal volume that is too large to be
encompassed in a tolerable radiotherapy plan. Other
eligibility criteria were a WHO performance status
score of 0 or 1; measurable disease according to Response
Evaluation Criteria in Solid Tumors (RECIST), version 1.1;
a life expectancy of at least 12 weeks from the start of the
study; a bodyweight of more than 30 kg; adequate organ
and bone marrow function; and suitability for first-line
platinum-based chemotherapy. Pre-menopausal women
had to have a negative pregnancy test. Patients with brain
metastases were eligible provided they were either
asymptomatic or treated and stable off steroids and
anticonvulsants for at least 1 month before study entry.
Collection of tumour tissue was mandated at screening,
if available. There were no requirements concerning
PD-L1 expression at study entry.

Key exclusion criteria were history of radiotherapy to the
chest or planned consolidation chest radiotherapy; active
or previous autoimmune or inflammatory disorders;
paraneoplastic syndrome of autoimmune nature requiring
systemic treatment; history of active primary immuno-
deficiency; and uncontrolled, concurrent illness or active
infections. Complete eligibility criteria are in the appendix
(pp 10-11). All patients provided written informed consent
for participation.

The study was done in accordance with the Inter-
national Conference on Harmonisation Good Clinical
Practice guidelines, the Declaration of Helsinki, and
applicable local regulations with approval from an
independent ethics committee or institutional review
boards. The protocol is available online, and the protocol
and all amendments were approved by relevant ethics
committees and regulatory authorities.

Randomisation and masking

Patients were randomly assigned (1:1:1) using an inter-
active voice-response or web-response system to receive
durvalumab plus tremelimumab plus platinum—etoposide,
durvalumab plus platinum-etoposide, or platinum-
etoposide alone. Randomisation was stratified according
to planned platinum agent (carboplatin or cisplatin).
Treatment was allocated in blocks of six in each stratum via
a schedule generated by Parexel (Waltham, MA, USA),
who used a computerised randomised list generator. The
principal investigator or a suitably trained delegate enrolled
the patients at each study site. The study was open-label
and allocation was unmasked to investigators and patients,
although the sponsor was masked.

Procedures

All drugs were administered intravenously. Across all
three study groups, chemotherapy consisted of eto-
poside 80-100 mg/m2 (administered on days 1-3 of
each 21-day cycle), with investigator’s choice of either

www.thelancet.com/oncology Published online December 4, 2020 https://doi.org/10.1016/S1470-2045(20)30539-8

For the protocol see
https://astrazenecagrouptrials.
pharmacm.com/ST/Submission/
View?id=24635


https://astrazenecagrouptrials.pharmacm.com/ST/Submission/View?id=24635
https://astrazenecagrouptrials.pharmacm.com/ST/Submission/View?id=24635
https://astrazenecagrouptrials.pharmacm.com/ST/Submission/View?id=24635
https://astrazenecagrouptrials.pharmacm.com/ST/Submission/View?id=24635

Articles

carboplatin area under the curve 5-6 mg/mL/min or
cisplatin 75-80 mg/m? (administered on day 1 of each
cycle). Patients in the immunotherapy groups received
four cycles of platinum—etoposide plus durvalumab
1500 mg with or without tremelimumab 75 mg every
3 weeks, followed by maintenance durvalumab 1500 mg
every 4 weeks. Patients in the durvalumab plus tremeli-
mumab plus platinum—etoposide group received
one additional dose of tremelimumab 75 mg after
platinum—etoposide (up to five doses in total). Patients
in the platinum—etoposide group could receive an
additional two cycles of platinum—etoposide (up to
six cycles in total) and optional prophylactic cranial
irradiation after chemotherapy at the investigator’s
discretion (prophylactic cranial irradiation was not
permitted in the immunotherapy groups before discon-
tinuation of all study treatment). Patients continued
treatment until disease progression per investigator
assessment, unacceptable toxicity, or other discon-
tinuation criteria were met. In the durvalumab plus
tremelimumab plus platinum-—etoposide group, patients
who met the criteria for discontinuation of immuno-
therapy due to a treatment-related adverse event had
to discontinue both durvalumab and tremelimumab.
Continuation of study treatment following disease pro-
gression was permitted if there was evidence of clinical
benefit.’ Dose reductions were not permitted for immuno-
therapy; however, dose interruptions were allowed for
management of toxicity. Dose reductions and interruptions
for platinum—etoposide were at the investigator’s dis-
cretion per local prescribing information. Patients were
allowed to switch between carboplatin and cisplatin at the
investigator’s discretion. In-study crossover from the
platinum—etoposide group to the immunotherapy plus
platinum-etoposide groups was not allowed.

Tumour imaging by CT (preferred) or MRI was done
every 6 weeks for the first 12 weeks, and every 8 weeks
thereafter, until confirmed objective disease progression.
Survival was assessed every 2 months following treatment
discontinuation. Laboratory assessments, including
clinical chemistry, haematology, and urinalysis, were done
at screening and each cycle during the treatment period.
Further clinical chemistry and haematology assessments
were done at 28 days, 2 months, and 3 months after
discontinuation of treatment. Adverse events were
recorded continuously from the first dose to 90 days after
the last dose of study treatment and graded according to
National Cancer Institute Common Terminology Criteria
for Adverse Events, version 4.03. Periodic safety moni-
toring and interim efficacy assessments were done by an
independent data monitoring committee.

Outcomes

The two primary endpoints were overall survival (time
from randomisation to death from any cause) for
durvalumab plus platinum—etoposide versus platinum—
etoposide and for durvalumab plus tremelimumab

plus platinum-etoposide versus platinum-etoposide.
Secondary endpoints were progression-free survival
(time from randomisation to the date of objective disease
progression or death from any cause in the absence
of progression), unconfirmed objective response (pro-
portion of patients with a complete or partial response on
at least one visit), overall survival at 18 months,
progression-free survival at 6 months and 12 months,
and safety. Progression-free survival and objective res-
ponse were investigator-assessed according to RECIST,
version 1.1. Other secondary endpoints were pharma-
cokinetics, immunogenicity, and symptoms and health-
related quality of life assessments; these endpoints will
be reported elsewhere.

Statistical analysis

Approximately 795 patients were needed for 1:1:1
randomisation to obtain 425 events across the durvalumab
plus platinum—etoposide and platinum—etoposide groups
combined and 425 events across the durvalumab plus
tremelimumab plus platinum—etoposide and platinum-—
etoposide groups combined (80% maturity) for the final
analysis of overall survival. Sample size assumptions
have been reported previously.” One planned interim
analysis of overall survival was done at approximately
60% maturity. The o values at the interim and final
analysis were adjusted using the Lan-DeMets spending
function that approximates an O’Brien-Fleming approach
to account for multiple comparisons.”

The study was considered to be positive if overall
survival was significantly longer with either durvalumab
plus platinum-etoposide or durvalumab plus treme-
limumab plus platinum—etoposide versus platinum-—
etoposide alone. At the time of the previously published
planned interim analysis of overall survival,’ the
independent data monitoring committee recommended
that the durvalumab plus platinum—etoposide group and
the platinum—etoposide group be unmasked to the
sponsor, because this comparison met the predefined
threshold for statistical significance. The previous
analysis is therefore considered as the final result in
terms of formal statistical testing for durvalumab plus
platinum—etoposide versus platinum-—etoposide, although
follow-up continues. The durvalumab plus tremelimumab
plus platinum—etoposide group had not met the
predefined statistical significance threshold at the time of
the interim analysis and therefore the sponsor remained
masked to this group until the final overall survival
analysis, described here.

To control the type I error at 5% (two-sided), a hierarchical
multiple testing procedure with an a-exhaustive recycling
strategy® was used across the primary overall survival
analyses and secondary progression-free survival analyses
(appendix p 7). Initially, 4% o was allocated to the primary
endpoint of overall survival for durvalumab plus platinum-—
etoposide versus platinum-etoposide alone and 1% a was
allocated to the primary endpoint of overall survival for
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972 patients screened

167 patients excluded
156 did not meet eligibility criteria
g 3 died
8 withdrew consent
v

805 patients randomly assigned

v

v

v

268 randomly assigned to durvalumab plus
tremelimumab plus platinum-etoposide
(intention-to-treat population)

268 randomly assigned to durvalumab plus
platinum-etoposide (intention-to-treat
population)

269 randomly assigned to platinum-etoposide
(intention-to-treat population)

_’| 2 did not receive treatment

—>| 3 did not receive treatment

_>| 3 did not receive treatment

v

A4

A4

266 received at least one dose of assigned
treatment (safety population)

265 received at least one dose of assigned
treatment (safety population)

266 received at least one dose of assigned
treatment (safety population)

206 completed platinum-etoposide*+
58 discontinued platinum-etoposidet+
5 withdrew consent
28 adverse events
19 disease progression
6 other
236 discontinued durvalumab
11 withdrew consent
51 adverse events
1 protocol deviation
160 disease progression
13 other

223 completed platinum-etoposide*
42 discontinued platinum-etoposides
4 withdrew consent
12 adverse events
17 disease progression
9 other
233 discontinued durvalumab
7 withdrew consent
20 adverse events
186 disease progression
2 lost to follow-up
18 other

190 completed platinum-etoposide*
76 discontinued platinum-etoposidef
19 withdrew consent
18 adverse events
30 disease progression
9 other

153 completed tremelimumab
113 discontinued tremelimumab
5 withdrew consent
42 adverse events
57 disease progression
9 other

A 4 A 4

A 4

30 continuing study treatment at data cutoff |

| 32 continuing study treatment at data cutoff |

| 0 continuing study treatment at data cutoff

Figure 1: Trial profile

Platinum-etoposide=etoposide plus either cisplatin or carboplatin. *Patients who completed platinum-etoposide reported the maximum cycle of chemotherapy
reached for any platinum-etoposide component on the electronic case report form. tTwo patients in the durvalumab plus tremelimumab plus platinum-etoposide
group discontinued due to adverse events during the immunotherapy infusions before receiving any platinum-etoposide. +A patient was considered to have
discontinued platinum-etoposide when both etoposide and platinum were discontinued; if different reasons for discontinuation were collected, the last

discontinuation reason by date was selected.

durvalumab plus tremelimumab plus platinum-—etoposide
versus platinum—etoposide.” Because durvalumab plus
platinum-—etoposide met the primary endpoint of improved
overall survival versus platinum—etoposide at the interim
analysis, 4% o was recycled to the final analysis of overall
survival for the durvalumab plus tremelimumab plus
platinum-—etoposide versus platinum—etoposide compari-
son, which was therefore tested at the 5% level, and no
a was allocated to the comparison of durvalumab plus
platinum-—etoposide versus platinum—etoposide at the
final analysis. Based on an assumed overall survival
HR of 0-69, it was estimated that the trial would have
96% power to show significance at the final analysis with a

two-sided significance level of 4-43% (for overall a of 5%)
for the comparison of durvalumab plus tremelimumab
plus platinum—etoposide versus platinum-—etoposide.
However, the actual a spend was to be based on the
observed number of events at data cutoff. Progression-free
survival was only to be formally tested within the multiple
testing procedure if both overall survival primary analyses
were significant.

Overall survival and progression-free survival were
analysed using a stratified log-rank test adjusting for
planned platinum (carboplatin or cisplatin), with HRs
and 95% CIs estimated using a Cox proportional hazards
model. The proportional hazards assumption was
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Durvalumab plus Durvalumab plus Platinum-etoposide

tremelimumab plus  platinum-etoposide (n=269)
platinum-etoposide  (n=268)
(n=268)

Median age, years 63 (58-68) 62 (58-68) 63 (57-68)
<65 154 (57%) 167 (62%) 157 (58%)
65 114 (43%) 101 (38%) 112 (42%)

Sex
Male 202 (75%) 190 (71%) 184 (68%)
Female 66 (25%) 78 (29%) 85 (32%)

Race
White 215 (80%) 229 (85%) 221 (82%)
Asian 47 (18%) 36 (13%) 42 (16%)
Black or African American 1(<1%) 2 (1%) 3 (1%)
Other or missing data 5(2%) 1(<1%) 3 (1%)

Disease stage™
1] 18 (7%) 28 (10%) 24 (9%)
\% 250 (93%) 240 (90%) 245 (91%)

WHO performance status
0 109 (41%) 99 (37%) 90 (33%)
1 159 (59%) 169 (63%) 179 (67%)

Smoking history
Never smoker 15 (6%) 22 (8%) 15 (6%)
Former smoker 141 (53%) 126 (47%) 128 (48%)
Current smoker 112 (42%) 120 (45%) 126 (47%)

Brain or CNS metastases
Yes 38 (14%) 28 (10%) 27 (10%)
No 230 (86%) 240 (90%) 242 (90%)

Liver metastases
Yes 117 (44%) 108 (40%) 104 (39%)
No 151 (56%) 160 (60%) 165 (61%)

Data are median (IQR) or n (%). Platinum-etoposide=etoposide plus either cisplatin or carboplatin. *All patients were
confirmed as having extensive-stage small-cell lung cancer

Table 1: Baseline patient demographics and disease characteristics

assessed by examining plots of complementary log-log
(event times) versus log (time) and by fitting a time-
dependent covariate to test the extent to which this
represented random variation. The Kaplan-Meier method
was used to estimate overall survival, progression-free
survival, and duration of response. We did prespecified
exploratory subgroup analyses of overall survival by
planned platinum, age, sex, WHO performance status,
smoking status, brain or CNS metastases, disease stage
at diagnosis, race, and region. Analysis of overall survival
according to liver metastases was post hoc. HRs and
95% Cls for patient subgroups were calculated using an
unstratified Cox proportional hazards model with
treatment as the only covariate. Odds ratios (ORs) and
95% Cls for comparing the proportion of patients with
an objective response between treatment groups were
calculated using a logistic regression model, adjusted for
planned platinum. Although confirmation of objective
response was not protocol-defined, confirmed objective
response was analysed post hoc to minimise the potential

for bias. Duration of (confirmed) response, overall
survival at 12 months and 24 months, and progression-
free survival at 24 months were also analysed post hoc.
Analysis of the best percentage change from baseline in
target lesion size was prespecified for supportive
purposes.

Efficacy was assessed in all randomly assigned patients,
regardless of whether the treatment was received
(intention-to-treat population). Safety was assessed in all
patients who received at least one dose of study treat-
ment. SAS (version 9.2 or higher) was used for all
analyses. This trial is registered with ClinicalTrials.gov,
NCT03043872.

Role of the funding source

The funder of the study participated in study design, data
collection, data analysis, data interpretation, and writing
of the report. The corresponding author had full access
to all the data in the study and had final responsibility for
the decision to submit for publication.

Results

Between March 27, 2017, and May 29, 2018, 972 patients
were screened, of whom 167 were excluded and 805 were
randomly assigned to durvalumab plus tremelimumab
plus platinum-—etoposide (n=268), durvalumab plus
platinum—etoposide (n=268), and platinum—etoposide
alone (n=269; figure 1). Important protocol deviations,
defined as those that could substantially affect the
completeness, accuracy, or reliability of the study data, or
a patient’s rights, safety, or wellbeing, were reported in
33 (4%) of 805 randomly assigned patients: 15 in
the durvalumab plus tremelimumab plus platinum-—
etoposide group; ten in the durvalumab plus platinum-—
etoposide group; and eight in the platinum-—etoposide
group (appendix p 12). Baseline demographics were
generally well balanced across the groups (table 1). Across
all groups, the median age was 63 years (IQR 57-68) and
most patients were male (576 [72%] of 805), current or
former smokers (753 [94%)]), and had stage IV disease at
diagnosis (735 [91%]).

Two patients in the durvalumab plus tremelimumab
plus platinum-etoposide group and three patients each
in the durvalumab plus platinum-etoposide group and
the platinum—etoposide only group did not receive study
treatment. A further two patients in the durvalumab plus
tremelimumab plus platinum—etoposide group received
immunotherapy but discontinued before receiving
platinum—etoposide. Of the 795 patients who received
chemotherapy, 618 (78%) received carboplatin and
198 (25%) received cisplatin. The median duration of
treatment with chemotherapy was 12-3  weeks
(IQR 12:0-13-5) in the durvalumab plus tremelimumab
plus platinum-etoposide group, 12-1 weeks (12-0-13-1)
in the durvalumab plus platinum-—etoposide group, and
19-0 weeks (12-6-20-3) in the platinum—etoposide group
(appendix p 13). More than 80% of patients in each
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A
100+ —— Durvalumab plus tremelimumab plus EP: median 10-4 months (95% Cl 9-6-12-0)
—— EP: median 10-5 months (95% Cl 9-3-11-2)
HR 0-82 (95% Cl 0-68-1-00), p=0-045
80
< 6o-
2
2
2
I
g 40
S
20
0 T T T T T T T T T T T 1
3 6 9 12 15 18 21 24 27 30 33 36
Number at risk
(number censored)
Durvalumabplus  268(0) 238(1) 200(4) 156(5) 114(6) 92(6) 80(6)  67(9) 47(21) 30(35) 11(50) 1(60)  0(61)
tremelimumab plus EP
EP 269(0) 243(2) 212(4) 156(4) 104(4) 82(5) 64(6) 48(9)  24(22) 8(31) 0(38) 0(38) 0(38)
B
100 —— Durvalumab plus EP: median 12-9 months (95% Cl 11-3-14-7)
—— EP: median 10-5 months (95% Cl 9-3-11-2)
HR 0-75 (95% Cl 0-62-0-91), nominal p=0-0032
80
< 6o-
2
c
2
I
g 40
S
20
0 T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36
Time from randomisation (months)
Number at risk
(number censored)
DurvalumabplusEP 268 (0)  244(0) 214(1) 177(2) 140(2) 109(2) 85(Q2) 66(6) 41(22) 21(39) 8(50) 2(56)  0(58)
EP 269(0) 243(2) 212(4) 156(4) 104(4)  82(5) 64(6)  48(9) 24(22) 8(31) 0(38) 0(38) 0(38)

Figure 2: Overall survival in the intention-to-treat population

(A) Kaplan-Meier graph of overall survival for durvalumab plus tremelimumab plus EP versus EP. (B) Kaplan-Meier graph of overall survival for durvalumab plus EP

versus EP. EP=etoposide plus either cisplatin or carboplatin. HR=hazard ratio.

treatment group received at least four cycles of
chemotherapy. The median duration of treatment with
durvalumab was 23-1 weeks (IQR 14.1-38-3) in
the durvalumab plus tremelimumab plus platinum-
etoposide group and 28-0 weeks (20-0-43-9) in the
durvalumab plus platinum-—etoposide group (appendix
p 13). The median number of durvalumab doses was six
(IQR four to ten) in the durvalumab plus tremelimumab
plus platinum-etoposide group and seven (six to 11)
in the durvalumab plus platinum-etoposide group.
161 (61%) of 266 treated patients in the durvalumab plus
tremelimumab plus platinum-—etoposide group received
the planned five doses of tremelimumab.

As of Jan 27, 2020 (data cutoff), the median follow-up
for overall survival in censored patients was 25-1 months
(IQR 22-3-27-9), reflecting an additional 11 months of
follow-up compared with the interim analysis. 30 (11%) of
268 patients in the durvalumab plus tremelimumab plus
platinum—etoposide group and 32 (12%) of 268 patients
in the durvalumab plus platinum—-etoposide group
(compared with 43 [16%)] patients at interim analysis)
were continuing durvalumab treatment at the data cutoff.
117 (44%) of 268 patients in the durvalumab plus treme-
limumab plus platinum—etoposide group, 123 (46%) of
268 in the durvalumab plus platinum-etoposide group,
and 125 (46%) of 269 in the platinum—etoposide group
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received at least one subsequent systemic anticancer
therapy, with nearly all receiving chemotherapy (appendix
p 14). In the durvalumab plus tremelimumab plus
platinum—etoposide group, 31 (12%) patients received
two or more subsequent lines of systemic anticancer
therapy compared with 51 (19%) patients in the
durvalumab plus platinum—etoposide group and 49 (18%)
patients in the platinum-etoposide group. 22 (8%) of
269 patients in the platinum—etoposide group received
prophylactic cranial irradiation after chemotherapy. In
addition, prophylactic cranial irradiation use after discon-
tinuation of study treatment was reported in seven (3%)
of 268 patients in the durvalumab plus tremelimumab
plus platinum-—etoposide group (and none of the patients
in the durvalumab plus platinum-etoposide group).

At the final analysis data cutoff, there were 438 deaths
across the durvalumab plus tremelimumab plus
platinum-—etoposide group and the platinum-—etoposide
group (data maturity 81-6%); 207 (77%) of 268 patients in
the durvalumab plus tremelimumab plus platinum-—
etoposide group and 231 (86%) of 269 patients in the
platinum—etoposide group had died. Based on the
observed number of events at data cutoff, the multiplicity-
adjusted, two-sided a spent at the final analysis of overall

survival for durvalumab plus tremelimumab plus
platinum-—etoposide versus platinum—etoposide was
4-18% (ie, a p value less than 0-0418 was considered
significant). Durvalumab plus tremelimumab plus
platinum-—etoposide was not associated with a significant
improvement in overall survival versus platinum-
etoposide per the prespecified statistical plan: HR 0-82
(95% CI 0-68-1-00; p=0-045; figure 2A). Median overall
survival was 10-4 months (95% CI 9-6-12-0) with
durvalumab plus tremelimumab plus platinum-
etoposide versus 10- 5 months (9-3-11-2) with platinum-—
etoposide. A plot of the complementary log-log (event
times) versus log (time) showed non-parallelism between
the durvalumab plus tremelimumab plus platinum-—
etoposide curve and the platinum-etoposide curve,
indicating evidence of non-proportional hazards (data
not shown). Formal testing by fitting a time-dependent
covariate in the proportional hazards model provided a
p value of 0-0035.

At the final analysis data cutoff, there were 441 deaths
across the durvalumab plus platinum—etoposide and
platinum-—etoposide groups (82-1% maturity); 210 (78%)
of 268 patients in the durvalumab plus platinum-
etoposide group and 231 (86%) of 269 patients in the

A Events/patients (n) Hazard ratio
(95% CI)
Durvalumab plus tremelimumab plusEP EP
Planned platinum
Carboplatin 154/200 169/201 —— 0-84 (0-67-1-04)
Cisplatin 53/68 62/68 — 0-79 (0-55-1-15)
Age, years
<65 118/154 135/157 — 0-76 (0-59-0-97)
=65 89/114 96/112 —_—— 0-92 (0-69-1-22)
Sex
Male 160/202 161/184 — e 0-83 (0-66-1-03)
Female 47/66 70/85 — 0-76 (0-52-1-10)
WHO performance status score
0 81/109 75/90 —_— 079 (0:58-1-09)
1 126/159 156/179 e 0-87 (0-69-1-10)
Smoking status
Smoker 197/253 217/254 —— 0-86 (0-70-1-04)
Non-smoker 10/15 14/15 < 0-43 (0-17-1:02)
Brain or CNS metastases
Yes 32/38 23/27 —_— 0-91(0-53-1-59)
No 175/230 208/242 —e— 0-81(0-66-0-98)
Liver metastases™
Yes 99/117 95/104 —T 0-90 (0-68-1-20)
No 108/151 136/165 ——— 0-74 (0:58-0-96)
AJCC disease stage at diagnosis
Stage Il 14/18 20/24 0-96 (0-47-1-88)
Stage IV 193/250 211/245 —— 0-81(0-67-0-99)
Race
Asian 36/47 36/42 - 0-86 (0-53-138)
Non-Asian 171/221 194/226 —— 0-81 (0-66-1-00)
Region
Asia 33/43 35/41 T 0-90 (0-55-1-46)
Europe 153/199 177/205 —— 0-78 (0-62-0-96)
North America and South America 21/26 19/23 1.08 (0-58-2:03)
All patients 207/268 231/269 —— 0-82 (0-68-1-00)
025 05 1.0 20
Favours durvalumab plus  Favours EP
tremelimumab plus EP

(Figure 3 continues on next page)
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B Events/patients (n) Hazard ratio
(95% Cl)
Durvalumab plus EP EP
Planned platinum
Carboplatin 159/201 169/201 —— 0-79 (0-63-0-98)
Cisplatin 51/67 62/68 R 0-67 (0-46-0-97)
Age, years
<65 125/167 135/157 —_— 0-72 (0-56-0-91)
265 85/101 96/112 —_—— 0-84 (0-62-1-12)
Sex
Male 158/190 161/184 —— 0-79 (0-63-0-99)
Female 52/78 70/85 —_——— 0-65 (0-45-0-93)
WHO performance status score
0 75/99 75/90 —_— 0-77 (0-56-1-06)
1 135/169 156/179 — 076 (0-60-0-96)
Smoking status
Smoker 193/246 217/254 —e— 0-75 (0-62-0-91)
Non-smoker 17/22 14/15 0-83 (0-41-1.71)
Brain or CNS metastases
Yes 23/28 23/27 —_— 0-79 (0-44-1-41)
No 187/240 208/242 —— 0-76 (0-62-0-92)
Liver metastases*
Yes 96/108 95/104 —_——— 0-87 (0-66-1-16)
No 114/160 136/165 —_—— 0-68 (0-53-0-88)
AJCC disease stage at diagnosis
Stage Il 21/28 20/24 0-83 (0-44-1-54)
Stage IV 189/240 211/245 — 0-75 (0-62-0-92)
Race
Asian 29/36 36/42 —_—— 0-86 (0-52-1-40)
Non-Asian 181/232 194/226 — 0-75(0-61-0-92)
Region
Asia 28/35 35/41 —_— 0-87(0-53-143)
Europe 157/200 177/205 — 0-74 (0-60-0-92)
North America and South America ~ 25/33 19/23 0-77 (0-42-1-43)
All patients 210/268 231/269 —— 0-75(0-62-0-91)
0-‘25 0!5 10 2-‘0
4_
Favours durvalumab plusEP  Favours EP

Figure 3: Subgroup analysis of overall survival

(A) Forest plot of subgroup analysis for overall survival for durvalumab plus tremelimumab plus EP versus EP. (B) Forest plot of subgroup analysis for overall survival
for durvalumab plus EP versus EP. The size of circle in the forest plot is proportional to the number of events across both treatment groups. AJCC=American Joint
Committee on Cancer. EP=etoposide plus either cisplatin or carboplatin. *Post-hoc analysis; all other subgroups were prespecified.

platinum-—etoposide group had died. The overall survival
benefit observed at the interim analysis for durvalumab
plus platinum—etoposide compared with platinum-
etoposide was sustained; in this updated analysis, the
HR for overall survival was 0-75 (95% CI 0-62-0-91;
nominal p=0-0032; figure 2B). Median overall survival
was 12-9 months (95% CI 11-3-14-7) with durvalumab
plus platinum-—etoposide versus 10-5 months (9-3-11-2)
with platinum-etoposide. A plot of the complementary
log-log (event times) versus log (time) showed non-
parallelism between the durvalumab plus platinum-—
etoposide curve and the platinum—etoposide alone curve,
indicating evidence of non-proportional hazards (data
not shown). Formal testing by fitting a time-dependent
covariate in proportional hazards model provided a
p value of 0-47.

Overall survival at 18 months was 30-7% (95% CI
25-2-36-4) in the durvalumab plus tremelimumab plus
platinum-etoposide group and was 32-0% (26-5-37-7)
in the durvalumab plus platinum-etoposide group
versus 24-8% (19-7-30-1) in the platinum-etoposide
group. The overall survival HRs for durvalumab plus

tremelimumab  plus  platinum-etoposide  versus
platinum-etoposide alone across prespecified and post-
hoc patient subgroups defined by baseline clinical and
demographic characteristics were generally consistent
with the overall population (figure 3A). The HRs for
overall survival consistently favoured durvalumab plus
platinum-etoposide versus platinum-etoposide across
all prespecified patient subgroups, as observed at the
interim analysis, as well as post-hoc subgroups defined
by liver metastases at baseline (figure 3B).

At the time of data cutoff, 229 (85%) of 268 patients in
the durvalumab plus tremelimumab plus platinum-—
etoposide group, 234 (87%) of 268 in the durvalumab plus
platinum—etoposide group, and 236 (88%) of 269 in the
platinum—etoposide group had disease progression or
died. Median progression-free survival was similar for
all groups (figure 4A, B). Progression-free survival at
6 months was 43-2% (95% CI 37-1-49-1) with durva-
lumab plus tremelimumab plus platinum-—etoposide,
45-4% (39-3-51-3) with durvalumab plus platinum-
etoposide, and 45-8% (39-5-51-9) with platinum—
etoposide. At 12 months, progression-free survival was
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Number at risk
(number censored)

tremelimumab plus EP

Durvalumab plus 268 (0) 204(8)  111(10) 54 (11) 42 (12)

A
100+ —— Durvalumab plus tremelimumab plus EP: median 4-9 months (95% Cl 4-7-5-9)
—— EP: median 5-4 months (95% Cl 4-8-6-2)
HR 0-84 (95% C1 0-70-1-01)
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36 (13) 30(14) 26 (15) 18(23) 5(34) 1(38) 0(39)

Number at risk
(number censored)
Durvalumab plus EP 268 (0) 220(3) 119(5) 55(8) 45(8)
EP  269(0) 195 (15) 110 (23) 33(26) 12 (26)

EP 269(0) 195(15)  110(23) 33(26) 12(26) 9(27) 7(27) 7(27) 6(27) 1(32) 0(33) 0(33)
B
100 —— Durvalumab plus EP: median 5-1 months (95% Cl 4.7-6-2)
—— EP: median 5-4 months (95% Cl 4-8-6-2)
HR 0-80 (95% C1 0-66-0-96)
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Time from randomisation (months)

40(8) 35(8) 24(12)  18(18) 8(26) 5(29) 0(34)
9(27) 7(27) 7(27) 6(27) 1(32) 0(33) 0(33)

Figure 4: Progression-free survival in the intention-to-treat population

(A) Kaplan-Meier graph of progression-free survival for durvalumab plus tremelimumab plus EP versus EP. (B) Kaplan-Meier graph of progression-free survival for
durvalumab plus EP versus EP. EP=etoposide plus either cisplatin or carboplatin. HR=hazard ratio.

16-9% (95% CI 12-6-21-7) with durvalumab plus tremeli-
mumab plus platinum—etoposide, 17-9% (13-5-22-8)
with durvalumab plus platinum—etoposide, and 5-3%
(2-9-8-8) with platinum—etoposide.

The proportion of patients with an investigator-assessed
unconfirmed objective response with durvalumab plus
tremelimumab plus platinum-etoposide (198 [74%] of
267 patients) was similar to that with platinum—etoposide
(190 [7196] of 269 patients); OR 1-19 (95% CI 0-82-1-75).
Further details of unconfirmed response in all three
treatment groups are reported in the appendix (p 15).

In a post-hoc analysis, the proportion of patients with
a confirmed objective response in the durvalumab

plus tremelimumab plus platinum—etoposide group
(156 [58%] of 267 patients) was the same as in the
platinum-—etoposide group (156 [58%] of 269 patients);
OR 1-02 (95% CI 0-72-1-44). The median best reduction
from Dbaseline in target lesion size was -59-3%
(IQR -73-6 to —40-0) in the durvalumab plus tremeli-
mumab plus platinum—etoposide group compared with
-55-9% (-71-3 to —35- 8) in the platinum—etoposide group.
The depth of response is shown in the appendix (p 8).

In a post-hoc analysis, the proportion of patients with
an investigator-assessed confirmed objective response
remained higher with durvalumab plus platinum-
etoposide (182 [68%] of 268 patients) than with
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Durvalumab plus tremelimumab plus Durvalumab plus platinum-etoposide Platinum-etoposide
platinum-etoposide (n=266) (n=265) (n=266)
Grade1-2  Grade3 Grade4  Grade5 Grade1-2  Grade3 Grade 4 Grade 5 Grade1-2  Grade3 Grade4  Grade5
Any event 68 (26%)  112(42%) 57 (21%) 27 (10%)*  89(34%) 116 (44%) 42(16%) 13(5%)*  85(32%)  107(40%) 51(19%) 15 (6%)*
Neutropenia 30 (11%) 52(20%) 33(12%) O 47 (18%) 38 (14%) 26 (10%) 0 36 (14%) 58(22%) 30(11%) 0
Anaemia 66 (25%) 32(12%)  2(1%) 0 78 (29%) 24 (9%) 0 0 77 (29%) 47 (18%) 1(<1%) O
Nausea 81 (30%) 5(2%) 0 0 88 (33%) 1(<1%) 0 0 84 (32%) 5(2%) 0 0
Alopecia 78 (29%) 1(<1%) O 0 81 (31%) 3(1%) 0 0 89 (33%) 2 (1%) 0 0
Decreased appetite 52 (20%) 5(2%) 0 0 46 (17%) 2 (1%) 0 0 44 (17%) 2 (1%) 0 0
Constipation 53 (20%) 1(<1%) O 0 43 (16%) 2 (1%) 0 0 51 (19%) 0 0 0
Thrombocytopenia 30 (11%) 13(5%)  11(4%) 0 26 (10%) 11 (4%) 4(2%) 0 27 (10%) 14 (5%) 11 (4%) 1(<1%)
Fatigue 50 (19%) 3(1%) 0 0 44 (17%) 4(2%) 0 0 42 (16%) 3(1%) 0 0
Asthenia 33(12%) 52%) 0 0 37 (14%) 52%) 0 0 37 (14%) 3(1%) 0 0
Vomiting 32 (12%) 4 (2%) 0 0 39 (15%) 0 0 0 41 (15%) 3(1%) 0 0
Leucopenia 17 (6%) 13 (5%) 3(1%) 0 23 (9%) 17 (6%) 0 0 18 (7%) 14 (5%) 0 0
Diarrhoea 37 (14%) 73%) 0 0 25 (9%) 42%) 0 0 27 (10%) 3(1%) 0 0
Dyspnoea 19 (7%) 5(2%) 1(<1%) © 27 (10%) 5(2%) 0 0 25 (9%) 4(2%) 0 0
Cough 27 (10%) 1(<1%) © 0 33 (12%) 2 (1%) o 0 19 (7%) 0 0 0
Pyrexia 36 (14%) 0 o 0 22 (8%) 0 0 0 17 (6%) 1(<1%) 0 0
Back pain 30 (11%) 0 o 0 22 (8%) 2 (1%) 0 0 17 (6%) 1(<1%) 0 0
Pruritus 40 (15%) 0 0 0 21 (8%) 0 0 0 10 (4%) 0 0 0
Headache 28 (11%) 1(<1%) O 0 16 (6%) 1(<1%) 0 0 22 (8%) 0 0 0
Neutrophil count decreased 0 4 (2%) 7 (3%) 0 9 (3%) 9 (3%) 8 (3%) 0 14 (5%) 8 (3%) 9 (3%) 0
Hyponatraemia 12 (5%) 7 (3%) 7 (3%) 0 16 (6%) 7 (3%) 3 (1%) 0 5(2%) 6 (2%) 1(<1%) 0
Rash 33 (12%) 3(1%) 0 0 16 (6%) 0 0 0 10 (4%) 0 0 0
Hyperthyroidism 27 (10%) 1(<1%) O 0 26 (10%) 0 0 0 1(<1%) 0 0 0
Pneumonia 12 (5%) 9 (3%) 0 5(2%) 6 (2%) 5(2%) 0 0 8 (3%) 9 (3%) 0 1(<1%)
Febrile neutropenia 1(<1%) 11 (4%) 3(1%) 2 (1%) 3(1%) 13 (5%) 1(<1%) 0 0 14 (5%) 3 (1%) 0
White blood cell count decreased 1(<1%) 6 (2%) 2 (1%) 0 10 (4%) 3(1%) 1(<1%) 0 11 (4%) 4 (2%) 2 (1%) 0
Hypertension 8 (3%) 6 (2%) 1(<1%) O 8 (3%) 8 (3%) 0 0 6 (2%) 1(<1%) 0 0
Platelet count decreased 3 (1%) 2 (1%) 1(<1%) O 12 (5%) 3 (1%) 1(<1%) 0 8 (3%) 3 (1%) 3(1%) 0
Lipase increased 4(2%) 5(2%) 1(<1%) O 3 (1%) 8 (3%) 1(<1%) 0 3 (1%) 3 (1%) 1(<1%) 0
Amylase increased 5(2%) 1(<1%) O 0 5(2%) 5(2%) 1(<1%) 0 1(<1%) 1(<1%) 0 0
Pulmonary embolism 3 (1%) 3 (1%) 1(<1%) 2 (1%) 0 1(<1%) 0 1(<1%) 2 (1%) 1(<1%) 0 0
Grade 1-2 events with an incidence of 10% in any treatment group and grade 3 or worse events with an incidence of 2% in any treatment group are shown. All grade 3-5 events are listed in the appendix
(pp 16-21). Events are listed in descending order of frequency across all treatment groups. Includes adverse events that occurred during the treatment period and up to 90 days after the last dose of study
treatment or up to the start of any subsequent therapy (whichever occurred first). Platinum-etoposide=etoposide plus either cisplatin or carboplatin. *Adverse events of any cause leading to death were death
and pneumonia in four patients each, febrile neutropenia, pulmonary embolism, and sudden death in two patients each, and acute respiratory failure, brain oedema, cardiac arrest, choking, Clostridium difficile
colitis, enterocolitis, general physical health deterioration and multiple organ dysfunction syndrome (in the same patient), inappropriate antidiuretic hormone secretion, pneumonia and loss of consciousness
(in the same patient), pneumonitis, pneumonitis and hepatitis (in the same patient), pulmonary haemorrhage, and respiratory failure in one patient each in the durvalumab plus tremelimumab plus
platinum-etoposide group; sudden death in two patients, and acute respiratory failure, aspiration, cardiac arrest, dehydration, hepatotoxicity, interstitial lung disease, pancytopenia, pulmonary artery
thrombosis, pulmonary embolism, sepsis, and septic shock in one patient each in the durvalumab plus platinum-etoposide group; and pneumonitis and death in two patients each, and acute cardiac failure,
acute respiratory failure, cardiac arrest, cardiopulmonary failure, cerebrovascular accident, haematotoxicity, pancytopenia, pneumonia, sudden cardiac death, sudden death, and thrombocytopenia and
haemorrhage (in the same patient) in one patient each in the platinum-etoposide group.
Table 2: Adverse events of any cause (safety population)

platinum—etoposide alone (156 [58%] of 269 patients) in
the updated analysis; OR 1-53 (95% CI 1-08-2-18;
appendix p 15). The median best reduction from baseline
in target lesion size was —60-4% (IQR =729 to —44-3) in
the durvalumab plus platinum—etoposide group com-
pared with —55-9% (-71-3 to —35-8) in the platinum-
etoposide group. The depth of response is shown in the
appendix (p 8).

In a post-hoc analysis, among patients with a confirmed
response, the median duration of response was similar

for all groups (appendix p 9). The estimated percentage of
patients remaining in response at 12 months was 24-9%
(95% CI 18-4-32-0) in the durvalumab plus tremeli-
mumab plus platinum-etoposide group and 23-2%
(17-3-29-7) in the durvalumab plus platinum—etoposide
group versus 7-3% (3-8-12-4) in the platinum—etoposide
group. At 24 months, the estimated percentage of
patients remaining in response was 17-2% (11-4-24-0) in
the durvalumab plus tremelimumab plus platinum-
etoposide group and 13-5% (8-7-19-3) in the durvalumab
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plus platinum—etoposide group versus 3-9% (1-4-8-4) in
the platinum—-etoposide group.

In post-hoc analyses, 12-month overall survival was
43.8% (95% CI 37-7-49-7) in the durvalumab plus
tremelimumab plus platinum-—etoposide group, 52-8%
(46-6-58-5) in the durvalumab plus platinum-etoposide
group, and 39-3% (33-4-45-1) in the platinum—etoposide
group; 24-month overall survival was 23-4% (18-4-28-8),
22-2% (17-3-27-5), and 14-4% (10-3-19-2), respectively.
24-month progression-free survival was 11-5% (95% CI
7-9-15-8) with durvalumab plus tremelimumab plus
platinum—etoposide, 11-0% (7-5-15-2) with durvalumab
plus platinum—etoposide, and 2-9% (1-2-5-8) with
platinum-—etoposide.

In the updated analysis, the safety profiles in the
durvalumab plus platinum—etoposide group and the
platinum-—etoposide group were consistent with those
previously reported.’ Adverse events of any cause and
grade occurred in 264 (99%) of 266 patients in the
durvalumab plus tremelimumab plus platinum-etoposide
group, 260 (98%) of 265 patients in the durvalumab plus
platinum—etoposide group, and 258 (97%) of 266 patients
in the platinum-—etoposide group (table 2). The most
common grade 3 or worse adverse events were neutropenia
(85 [32%)] in the durvalumab plus tremelimumab plus
platinum-—etoposide group, 64 [24%] in the durvalumab
plus platinum—-etoposide group, and 88 [33%] in the
platinum—etoposide group) and anaemia (34 [13%)],
2419%), and 48 [18%)), consistent with the interim analysis.
Serious adverse events were reported in 121 (45%) patients
in the durvalumab plus tremelimumab plus platinum-—
etoposide group, 85 (32%) patients in the durvalumab plus
platinum—etoposide group, and 97 (36%) patients in the
platinum—etoposide group (appendix pp 22-25). Adverse
events leading to discontinuation of at least one study
drug were reported in 57 (21%) patients in the durva-
lumab plus tremelimumab plus platinum—etoposide
group, 27 (10%) patients in the durvalumab plus platinum-—
etoposide group, and 25 (9%) patients in the platinum-—
etoposide group (appendix p 26). Deaths due to adverse
events of any cause occurred in 27 (10%) patients in the
durvalumab plus tremelimumab plus platinum-—etoposide
group (12 [5%)] were related to treatment: death, febrile
neutropenia, and pulmonary embolism [n=2 each], and
enterocolitis, general physical health deterioration and
multiple organ dysfunction syndrome, pneumonia,
pneumonitis and hepatitis, respiratory failure, and sudden
death [n=1 each]), 13 (5%) patients in the durvalumab
plus platinum—etoposide group (six [2%] related to treat-
ment: cardiac arrest, dehydration, hepatotoxicity, interstitial
lung disease, pancytopenia, and sepsis [n=1 each]), and
15 (6%) patients in the platinum-etoposide group
(two [1%] related to treatment: pancytopenia in one patient
and thrombocytopenia and haemorrhage in one patient;
table 2; appendix p 27). Of the total deaths in the intention-
to-treat population, the majority were considered by the
investigator to be related to the disease under investigation

only: 166 (62%) of 268 patients in the durvalumab plus
tremelimumab plus platinum-etoposide group, 189 (71%)
of 268 patients in the durvalumab plus platinum-etoposide
group, and 200 (74%) of 269 patients in the platinum-
etoposide group. Treatmentrelated adverse events,
treatment-related serious adverse events, and treatment-
related adverse events leading to discontinuation are
shown in the appendix (pp 27-29).

Immune-mediated adverse events were reported in
96 (36%) of 266 patients in the durvalumab plus tremeli-
mumab plus platinum-etoposide group, 53 (20%) of
265 patients in the durvalumab plus platinum-—etoposide
group, and seven (3%) of 266 patients in the platinum-—
etoposide group (appendix p 30). Grade 3 or 4 immune-
mediated adverse events occurred in 36 (14%) patients in
the durvalumab plus tremelimumab plus platinum—
etoposide group, 13 (5%) patients in the durvalumab plus
platinum-—etoposide group, and one patient (<1%) in the
platinum-—etoposide group. Deaths due to immune-
mediated adverse events occurred in three (1%) patients
receiving durvalumab plus tremelimumab plus platinum-—
etoposide (enterocolitis, pneumonitis, and pneumonitis
and hepatitis in the same patient), two (1%) patients
receiving durvalumab plus platinum—etoposide (hepato-
toxicity and interstitial lung disease), and one patient (<1%)
receiving platinum-—etoposide (pneumonitis). The most
common immune-mediated adverse events were hypo-
thyroid events and hyperthyroid events, most of which
were grade 1 or 2 in severity. Diarrhoea or colitis and
dermatitis or rash immune-mediated adverse events were
also common in the durvalumab plus tremelimumab plus
platinum-—etoposide group (appendix p 30).

Discussion

To our knowledge, this is the first report of a phase 3 trial
evaluating dual immune checkpoint blockade in combi-
nation with chemotherapy in ES-SCLC. Durvalumab
plus tremelimumab plus platinum-etoposide was not
associated with a significant improvement in overall
survival versus platinum—etoposide (HR 0-82 [95% CI
0-68-1-00]; p=0-045). The updated analysis of the
durvalumab plus platinum—etoposide group compared
with platinum—etoposide showed a sustained overall
survival benefit for first-line treatment with durvalumab
plus platinum-—etoposide after an additional 11 months of
follow-up (HR 0-75 [95% CI 0-62-0-91]; nominal
p=0-0032), which was consistent with the interim
analysis (HR 0-73 [0-59-0-91]; p=0-0047).° Key secondary
efficacy outcomes of progression-free survival and
objective response continued to favour durvalumab plus
platinum-—etoposide over platinum—etoposide, and safety
findings in this group were consistent with the previously
reported safety profile.

The late separation of the Kaplan-Meier curves for each
immunotherapy group versus platinum-—etoposide shows
evidence of non-proportionality of hazards for both overall
survival and progression-free survival, which was further
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supported by the complementary log-log (event times)
versus log (time) plots for overall survival. Therefore, the
HRs should be considered as an average estimate of the
observed benefit and it is appropriate to include the
landmarks as a component of the overall survival and
progression-free survival assessment. Although there was
no difference in median overall survival between the
durvalumab plus tremelimumab plus platinum-—etoposide
and platinum—etoposide groups, notably, overall survival
at 24 months was higher in the durvalumab plus
tremelimumab plus platinum—etoposide group than in
the platinum—etoposide group. Similarly, progression-free
survival at both 12 months and 24 months was higher with
durvalumab plus tremelimumab plus platinum—etoposide
than with platinum-—etoposide. There was no difference
between the durvalumab plus tremelimumab plus
platinum-etoposide group and the platinum—etoposide
group in the proportion of patients with a confirmed
objective response or in the median duration of response.
However, the proportion of patients remaining in
response was greater with durvalumab plus tremeli-
mumab plus platinum—etoposide than with platinum-
etoposide at both 12 months and 24 months.

Treatment with durvalumab plus tremelimumab plus
platinum-etoposide was associated with a higher
incidence of grade 3 or worse adverse events, serious
adverse events, and adverse events leading to death or
discontinuation than was durvalumab plus platinum-—
etoposide or platinum-etoposide, although results were
consistent with the established safety profile of
durvalumab plus tremelimumab and the individual
chemotherapy agents. The higher toxicity was not driven
by a single type of event; rather, the increase in adverse
events was dispersed across several system organ classes.
The increased toxicity observed with the addition of
tremelimumab might have resulted in fewer patients
having the intended exposure to all agents. Although
the addition of tremelimumab to durvalumab plus
platinum-etoposide did not affect the median duration of
chemotherapy treatment, a lower proportion of patients
received at least four cycles of chemotherapy in the
tremelimumab-containing group than in the other two
groups. In addition, only 61% of patients received the full
five planned doses of tremelimumab. Importantly,
patients in the durvalumab plus tremelimumab plus
platinum—etoposide group had lower total exposure to
durvalumab than the durvalumab plus platinum-
etoposide group, which might have resulted from the
requirement to discontinue both durvalumab and
tremelimumab in the event of a treatment-related adverse
event meeting criteria for discontinuation of immuno-
therapy. This reduced study drug exposure might have
affected the proportion of patients with an objective
response and ultimately median overall survival in the
durvalumab plus tremelimumab plus platinum—etoposide
group, and could have contributed to the absence of
significant benefit compared with platinum-—etoposide,

although further investigation is required to confirm this
hypothesis.

Although there were some minor differences in
prognostic baseline characteristics between the durva-
lumab plus tremelimumab plus platinum—etoposide
group and the platinum-etoposide group (eg, brain
metastases, liver metastases, and performance status), it
is unlikely that these would have affected the overall
conclusions of the study. The proportion of patients who
received second-line systemic anticancer therapy was
similar across treatment groups. However, a smaller
proportion of patients received third-line systemic anti-
cancer therapy in the durvalumab plus tremelimumab
plus platinum—etoposide group than the platinum-
etoposide group, which might have contributed to the
absence of significant improvement in overall survival
with durvalumab plus tremelimumab plus platinum—
etoposide versus platinum—etoposide.

Durvalumab plus platinum-etoposide met the primary
endpoint of improved survival compared with platinum-—
etoposide alone at the planned interim analysis, which is
therefore considered the final result. This updated
analysis, with more than 2 years of median follow-up,
showed a sustained overall survival improvement with
durvalumab plus platinum—-etoposide. The estimated
proportion of patients alive was higher with durvalumab
plus platinum-etoposide than with platinum—etoposide
at all landmark timepoints and the separation of the
Kaplan-Meier curves was maintained to the end of
follow-up. The overall survival benefit with durvalumab
plus platinum-etoposide versus platinum—etoposide
was consistently shown across all patient subgroups,
including patients treated with cisplatin and patients
with brain metastases at baseline. In the updated
analysis, progression-free survival remained in favour of
durvalumab plus platinum—etoposide versus platinum-—
etoposide and progression-free survival at both 12 months
and 24 months was higher with durvalumab plus
platinum-etoposide than with platinum-etoposide. The
proportion of patients with an objective response (based
on either unconfirmed or confirmed responses) was
higher with durvalumab plus platinum—etoposide versus
platinum-etoposide, consistent with the interim analysis.
Additionally, the proportion of patients remaining in
response was greater with durvalumab plus platinum-
etoposide than with platinum-etoposide at both
12 months and 24 months. After an additional year of
follow-up, durvalumab plus platinum—etoposide con-
tinued to show a manageable safety profile that was
consistent with the interim analysis and the established
safety profiles of the individual agents.

Although durvalumab plus tremelimumab plus
platinum-—etoposide did not show a significant difference
in overall survival compared with platinum—etoposide,
the tails of the overall survival Kaplan-Meier curves for
both immunotherapy groups were similar, with more
than 20% of patients estimated to be alive at 24 months
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in each group. Similarity between the immunotherapy
groups was also seen in the tails of the progression-free
survival Kapan-Meier curves. The observation that nearly
20% of patients were estimated to be progression free at
12 months across both durvalumab groups (compared
with 5% in the platinum—etoposide group), and that
many of these patients remained progression free even at
24 months, suggests that there is a proportion of patients
with ES-SCLC who derive long-term clinical benefit with
durvalumab plus platinum—etoposide. The sustained
benefit is particularly noteworthy in this aggressive
disease setting where, historically, it has been difficult to
show long-term survival benefit.

Overall, there was no evidence of any additional benefit
with the addition of tremelimumab to durvalumab plus
platinum-—etoposide in CASPIAN, even in the population
of patients who seem to derive long-term clinical benefit.
Although disappointing, this is consistent with findings
from phase 3 studies of ipilimumab in ES-SCLC,*?*
indicating that CTLA-4 blockade might not have a
substantial role in an unselected patient population in
this setting.

To our knowledge, CASPIAN is the first pivotal trial in
ES-SCLC to show a significant survival benefit with
PD-1 or PD-L1 blockade in combination with etoposide
and a choice of carboplatin or cisplatin chemotherapy.
This represents an important therapeutic advance given
that in recent years (2014-16) cisplatin-containing chemo-
therapy was used for 27-42% of patients in the first-
line treatment of ES-SCLC in different regions of the
world.” The overall survival benefit observed with durva-
lumab plus platinum—etoposide in CASPIAN aligns with
findings from the IMpower133 trial of first-line atezoli-
zumab plus carboplatin—etoposide for patients with
ES-SCLC.** Like CASPIAN, the KEYNOTE-604 study
permitted investigator’'s choice of platinum; although
the addition of first-line pembrolizumab to platinum-—
etoposide significantly improved progression-free survival
in patients with ES-SCLC, the other primary endpoint of
improved overall survival was not met.? The phase 2
EA5161 trial of nivolumab plus platinum—etoposide
versus platinum-—etoposide alone as first-line therapy for
ES-SCLC, which also permitted use of carboplatin or
cisplatin, showed a significant improvement in the
primary endpoint of progression-free survival .

Additional work is needed to identify patient char-
acteristics that might predict long-term benefit following
treatment with first-line immunotherapy and chemo-
therapy in ES-SCLC. To date, most studies suggest that
PD-L1 expression does not predict benefit with immune
checkpoint inhibitors in SCLC,**% although one single-
arm, phase 2 study showed PD-L1 positivity enriched
for response in patients with relapsed or refractory
advanced SCLC.* Association of higher tumour muta-
tional burden levels with improved outcomes in SCLC
has only been observed in an early phase trial in patients
with relapsed or refractory disease,” and subgroup

analyses from IMpower133 showed no evidence of asso-
ciation of tumour mutational burden with outcomes.”
Further biomarker analyses in this context are warranted,
including the exploration of emerging biomarkers such
as SCLC molecular subtypes.*

Limitations of the CASPIAN study have been
previously described and include the open-label study
design.” Although the primary endpoint of overall
survival is not subject to open-label bias, secondary
endpoints such as investigator assessment of progres-
sion and response could be affected. In addition, bias
cannot be ruled out in the attribution of causality for
adverse event reporting and, as such, we have focused
on any-cause adverse events in this paper. A further
limitation is that it was not possible to formally test
progression-free survival for statistical significance
within the multiple testing procedure at either the
interim or final analysis.

In conclusion, updated results from this randomised,
open-label, phase 3 trial show sustained overall survival
benefit with the addition of durvalumab to platinum-—
etoposide in patients with ES-SCLC compared with a
robust control group after a median follow-up of more
than 2 years. The addition of tremelimumab to durva-
lumab plus platinum-etoposide did not significantly
improve outcomes in this trial. Safety findings in all
groups were consistent with the known safety profiles of
the individual drugs. These results support the use of
durvalumab plus platinum—etoposide as a new standard
of care for the first-line treatment of ES-SCLC, offering
the flexibility of platinum choice and an every-4-weeks
maintenance dosing schedule that expands treatment
options for patients and physicians.
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