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ABSTRACT

PURPOSE The phase III SKYSCRAPER-02 study determined whether the benefits of
atezolizumab plus carboplatin and etoposide (CE) could be enhanced by the
addition of tiragolumab in untreated extensive-stage small-cell lung cancer
(ES-SCLC). We report final progression-free survival (PFS) and overall survival
(OS) analyses.

METHODS Patients received tiragolumab 600 mg/placebo, plus atezolizumab 1,200 mg
and CE (four cycles), thenmaintenance tiragolumab/placebo plus atezolizumab.
Primary end points were investigator-assessed PFS and OS in patients without
history/presence of brain metastases (primary analysis set [PAS]). Additional
end points included PFS and OS in all patients regardless of brain metastases
status (full analysis set [FAS]), response, and safety.

RESULTS Four hundred ninety patients were randomly assigned (FAS): 243 to tiragolumab
armand247 to control arm.At the cutoff date (February 6, 2022;median duration
of follow-up, 14.3 months [PAS] and 13.9 months [FAS]), final analysis of PFS in
the PAS (n 5 397) did not reach statistical significance (stratified hazard ratio
[HR], 1.11; P 5 .3504; median, 5.4 months tiragolumab v 5.6 months control). At
the cutoff date (September 6, 2022; median duration of follow-up, 21.2 months
[FAS]), median OS in the PAS at final OS analysis was 13.1 months in both arms
(stratified HR, 1.14; P 5 .2859). Median PFS and OS in the FAS were consistent
with the PAS. The proportion of patients with immune-mediated adverse events
(AEs) in the tiragolumab and control arms was 54.4% and 49.2%, respectively
(grade 3/4: 7.9% and 7.7%). AEs leading to treatment withdrawal occurred in
8.4% and 9.3% of tiragolumab- and control-treated patients, respectively.

CONCLUSION Tiragolumab did not provide additional benefit over atezolizumab and CE in
untreated ES-SCLC. The combination was well tolerated with no new safety
signals.

INTRODUCTION

Current first-line treatment options for extensive-stage
small-cell lung cancer (ES-SCLC) are atezolizumab in com-
bination with carboplatin and etoposide (CE), on the basis of
significant overall survival (OS) and progression-free survival
(PFS) improvements versus CE in the phase III IMpower133
study (ClinicalTrials.gov identifier: NCT02763579)1,2 or dur-
valumab plus chemotherapy, on the basis of results of the
phase III CASPIAN study (ClinicalTrials.gov identifier:

NCT03043872).3 Significant OS improvement was also
reported with serplulimab plus chemotherapy versus
chemotherapy alone in the phase III ASTRUM-005 study
(ClinicalTrials.gov identifier: NCT04063163).4 Although
these regimens have improved outcomes in ES-SCLC,
most patients experience disease progression (PD), and
median survival remains at approximately 12 months.1,5

Therefore, there is a significant unmet need for new
therapeutic options to improve long-term outcomes in
ES-SCLC.

ACCOMPANYING CONTENT

Data Supplement

Protocol

Accepted September 13, 2023

Published November 17, 2023

J Clin Oncol 42:324-335

© 2023 by American Society of

Clinical Oncology

View Online
Article

Creative Commons Attribution
Non-Commercial No Derivatives
4.0 License

324 | Volume 42, Issue 3 | ascopubs.org/journal/jco

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 E
ra

sm
us

 U
ni

ve
rs

ite
it 

on
 J

an
ua

ry
 3

1,
 2

02
4 

fr
om

 1
45

.0
05

.1
76

.0
05

C
op

yr
ig

ht
 ©

 2
02

4 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 

https://orcid.org/0000-0001-5204-3465
https://orcid.org/0000-0002-4852-3914
https://orcid.org/0000-0002-3053-3997
https://orcid.org/0000-0001-8833-7262
https://orcid.org/0000-0003-3490-2195
https://orcid.org/0000-0001-5578-7902
https://orcid.org/0000-0002-5280-6052
https://orcid.org/0000-0001-8401-2356
https://orcid.org/0000-0001-9874-1314
https://orcid.org/0000-0001-7653-9748
https://orcid.org/0000-0003-3798-3488
https://orcid.org/0000-0001-6156-684X
https://orcid.org/0000-0002-5336-9739
https://doi.org/10.1200/JCO.23.01363
https://www.clinicaltrials.gov/ct2/show/NCT02763579
https://www.clinicaltrials.gov/ct2/show/NCT03043872
https://www.clinicaltrials.gov/ct2/show/NCT04063163
https://ascopubs.org/doi/suppl/10.1200/JCO.23.01363
https://ascopubs.org/doi/suppl/10.1200/JCO.23.01363
http://ascopubs.org/journal/jco
http://crossmark.crossref.org/dialog/?doi=10.1200%2FJCO.23.01363&domain=pdf&date_stamp=2023-11-17


T-cell immunoreceptorwith Ig and ITIMdomains (TIGIT) is a
novel inhibitory immune checkpoint receptor that is highly
expressed on multiple immune cell types across different
cancers, including small-cell lung cancer (SCLC).6,7 In mouse
tumormodels, TIGIT expression highly correlatedwithPD-L1
expression, and coinhibition of TIGIT and PD-L1 resulted in
CD81 T-cell–mediated tumor rejection.6 Activation of TIGIT
prevents T-cell proliferation, effector cytokine production,
and killing of target tumor cells, thereby limiting antitumor
immune responses.6,8-11 Preventing TIGIT signaling with
anti-TIGIT antibodies could help to restore this response.8,9

Tiragolumab is a fully human monoclonal antibody that
binds TIGIT and prevents interaction with its ligand, polio
virus receptor (PVR).6,8,9,11,12 In the phase Ia/Ib GO30103
study, tiragolumab plus atezolizumab showed preliminary
antitumor activity in a number of cancers, with objective
responses in non–small-cell lung cancer (NSCLC) and head
and neck squamous cell carcinoma.12 Tiragolumab plus
atezolizumab was also evaluated in the phase II CITYSCAPE
study (ClinicalTrials.gov identifier: NCT03563716) in pa-
tients with chemotherapy-näıve, PD-L1–positive NSCLC.
The combination was well tolerated and showed clinically
meaningful improvements in antitumor response, PFS, and
OS versus atezolizumab alone, with a greater magnitude of
improvement seen in patients with high PD-L1 expression
on tumor cells.13 Furthermore, the TIGIT ligand PVR is
broadly expressed in SCLC cell lines and tumor samples, and
is associated with poor prognosis.7,14

The randomized,placebo-controlledphase III SKYSCRAPER-02
study (ClinicalTrials.gov identifier: NCT04256421) was initiated
to determinewhether the antitumor effect and survival benefits
of the existing standard of care (SoC), atezolizumab plus CE,
could be enhanced by the addition of tiragolumab in patients
with untreated ES-SCLC. Comprehensive biomarker analyses in

IMpower133 and CASPIAN revealed low PD-L1 expression on
tumor cells in SCLC and did not show an association between
conventional immune markers (PD-L1 and tumor muta-
tional burden) and treatment efficacy.5,15 Therefore, SKY-
SCRAPER-02 was planned in a biomarker unselected
SCLC population with or without history/presence of brain
metastases at baseline. Here, we report final PFS and OS
analyses from SKYSCRAPER-02.

METHODS

Patients

Eligible patients were age 18 years and older with treatment-
näıve, histologically or cytologically confirmed ES-SCLC
(per modified Veterans Administration Lung Study Group
staging system), measurable disease according to RECIST
version 1.1, and Eastern Cooperative Oncology Group (ECOG)
performance status (PS) 0 or 1. Patients with treated or
untreated brain metastases were permitted, provided the
metastases were asymptomatic and measurable disease was
present outside the central nervous system. Full eligibility
criteria are provided in the Data Supplement (online only).

Study Design

Patients were randomly assigned 1:1 to receive four 21-day
cycles of intravenous (IV) tiragolumab (600 mgonce on day 1
of each cycle) or IV placebo (once on day 1 of each cycle), in
combination with IV atezolizumab (1,200 mg once on day 1
of each cycle) plus IV carboplatin (area under the curve:
5mg/mL/minute once on day 1 of each cycle for 4 cycles) and
IV etoposide (100mg/m2 once on days 1,2, and 3 of each cycle
for 4 cycles). This was followed bymaintenance tiragolumab
or placebo plus atezolizumab in 21-day cycles until radio-
graphic PD per RECIST version 1.1, or for as long as patients

CONTEXT

Key Objective
Does the addition of anti–T-cell immunoreceptor with Ig and ITIM domains (TIGIT) tiragolumab to atezolizumab plus
carboplatin and etoposide (CE) improve survival for extensive-stage small-cell lung cancer (SCLC)?

Knowledge Generated
The phase III SKYSCRAPER-02 trial did not meet its coprimary end points of overall survival (OS) and progression-free
survival (PFS): there was no additional benefit with the tiragolumab plus atezolizumab and CE regimen versus placebo plus
atezolizumab and CE. The addition of tiragolumab to the regimen was not associated with any new safety events. OS and
PFS outcomeswere similar between treatment arms irrespective of any history or presence of brainmetastases at baseline.

Relevance (T.E. Stinchcombe)
The addition of tiragolumab to standard therapy did not improve clinical outcomes in extensive-stage SCLC. Agents
targeting the TIGIT pathway are being investigated in non–small-cell lung cancer, and we await the results of those trials.*

*Relevance section written by JCO Associate Editor Thomas E. Stinchcombe, MD.
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experienced clinical benefit without unacceptable toxicity
as assessed by the investigator. Complete criteria for treat-
ment beyond PD are provided in the Data Supplement. Ran-
domizationwas stratified by ECOGPS (0 v 1), presence/history
of brain metastases (yes v no), and lactate dehydrogenase
(LDH) levels (≤upper limit of normal [ULN] v >ULN).

No tiragolumab or atezolizumab dose modifications were
permitted, and no crossover was allowed between treatment
arms. A double-blind, randomized safety run-in phase was
conducted in 24 patients (12 in each arm), with a safety
evaluation performed by an independent data monitoring
committee after≥two cycles of treatment. Patients included in
the safety run-in remained double-blinded throughout and
were included in the evaluation of the phase III study
objectives.

The study was conducted in accordance with the Declaration of
Helsinki and the International Conference on Harmonisation
Good Clinical Practice Guidelines. The Protocol (online only)
and amendments were approved by the institutional review
board or ethics committee at each site. All patients provided
written informed consent.

End Points and Assessments

The primary efficacy end points were PFS and OS in all
randomly assigned patients without history/presence of
brain metastases at baseline (primary analysis set [PAS]).
PFS was defined as the time from random assignment to the
first occurrence of PD as determined by the investigator, or
death from any cause. OS was defined as the time from
random assignment to death from any cause. Secondary
end points were PFS and OS in all randomly assigned pa-
tients, irrespective of brain metastases status at baseline
(full analysis set [FAS]); confirmed objective response rate
(ORR), defined as the proportion of patients with a complete
response (CR) or partial response (PR) on two consecutive
occasions ≥4 weeks apart; duration of response (DOR) for
patients with confirmed ORR; PFS rate at 6 and 12 months;
and OS rate at 12 and 24 months.

Adverse events (AEs) were evaluated in all randomly assigned
patients who received at least one dose of study treatment,
with severity assessed according to National Cancer Institute
CommonTerminology Criteria for Adverse Events version 5.0.
Tumor assessments were conducted at baseline and every
6 weeks for 48weeks, then every 9 weeks until PD per RECIST
version 1.1, withdrawal of consent, study termination, or
death. Patients treated beyond PD underwent tumor assess-
ments until discontinuation of study treatment.

Pre- and on-treatment samples of tumor tissue, serum,
plasma, and blood were collected as part of the exploratory
biomarker objective to identify potential biomarkers of
treatment response, including the TIGIT pathway, prognosis,
acquired resistance, pharmacodynamics, and safety. Explor-
atory biomarker analyses will be published at a later date.

Statistical Analysis

Survival analyses were performed in the PAS and FAS, with
patients grouped according to assigned treatment. Safety
analyseswere performed according to treatment received. To
control the overall type 1 error rate at 0.05 (two-sided), end
points were tested hierarchically. A two-sided a of .001 and
.049 was allocated to PFS and OS in the PAS, respectively. If
PFS in the PASwas statistically significant at the two-sided a

level of .001, OS in the PASwas tested at a two-sided a level of
.05. If the OS benefit in the PAS was statistically significant,
PFS and OS were tested in the FAS, using the same
a-allocation ratio (1:49) and an a-recycle strategy.

A sample size of approximately 400 patients was targeted for
the PAS, assuming a 15% prevalence of presence or history of
brain metastases at baseline. It was estimated that approxi-
mately 470 patients would be randomly assigned within the
study.

The primary analysis of the primary efficacy end point, PFS
in the PAS, was planned at the time of the OS efficacy interim
analysis when approximately 202 deaths had been observed
in the PAS. At the time of the primary analysis of PFS, it was
estimated that approximately 300 PFS events would have
been observed to provide 96% power for a target PFS hazard
ratio (HR) of 0.56 at a two-sided significance level of .001.
This would assume a median PFS of 5.2 months in the
placebo plus atezolizumab and CE arm and 9.2months in the
tiragolumab plus atezolizumab and CE arm. There was no
planned interim analysis for PFS.

The final analysis of the primary end point, OS in the PAS,
was planned for when approximately 288 deaths had been
observed in the PAS. This would provide 85%power to detect
a target OS HR of 0.70 at a two-sided significance level of
.049, assuming a median OS of 12.3 months in the placebo
plus atezolizumab and CE arm and 17.6 months in the
tiragolumab plus atezolizumab and CE arm.

One efficacy interim and one final analysis of OS was planned.
To control the type I error, stopping boundaries of these
analyses were computedwith the Lan-DeMets approximation
to the O’Brien-Fleming.16 The stopping boundaries for the
efficacy interim andfinal OS analyses are provided in the Data
Supplement. The stratified log-rank test was used to compare
PFS and OS between treatment arms; the HR for PFS and OS
was estimated using a stratified Cox proportional hazards
model. Kaplan-Meier methodology was used to estimate
median PFS and OS, and the Brookmeyer-Crowley method
was used to construct 95% CIs.

RESULTS

Patients

Overall, 490 patients (FAS) were enrolled between February
2020 and March 2021 at 121 sites across 23 countries. A total
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of 243 patients were randomly assigned to receive tirago-
lumab plus atezolizumab and CE (tiragolumab arm), and 247
were randomly assigned to receive placebo plus atezolizu-
mab and CE (control arm; Fig 1). No safety issues were ob-
served during the safety run-in phase. The PAS included 397
patients without history/presence of brain metastases at
baseline (196 tiragolumab, 201 control).

Baseline characteristics were balanced across treatment
arms in the FAS (Table 1) and the PAS (Data Supplement,
Table A1). In the FAS, across both arms, a higher pro-
portion of patients with untreated brain metastases
(13.6% tiragolumab, 10.9% control) were enrolled versus
patients with treated brainmetastases (5.8% tiragolumab,
7.7% control). Overall, 199 patients in the tiragolumab arm
and 209 patients in the control arm received maintenance
treatment, of whom 69 and 73 patients, respectively, re-
ceived treatment beyond PD. The proportion of patients
who received at least one subsequent therapy was similar in
the tiragolumab and control arms in both the PAS (54.1% v
54.2%, respectively) and the FAS (53.1% v 54.7%, respec-
tively). The most common subsequent treatment was
chemotherapy (nonanthracycline) in both the tiragolumab
arm and control arm in the PAS (42.9% v 42.3%, respec-
tively) and the FAS (43.2% v 42.9%, respectively; Data
Supplement, Table A2).

Progression-Free Survival

Final analysis of PFS in the PAS was planned at the time of OS
interim analysis, when 212 deaths had occurred. At the clinical
cutoff date (CCOD) for the final PFS analysis (February 6,
2022), PFS events were experienced by 170 (86.7%) and 170
(84.6%) patients in the PAS in the tiragolumab and control
arms, respectively (Fig 2A). In the FAS, 213 (87.7%) tirago-
lumabpatients and215 (87.0%) control patients experienceda
PFS event (Fig 2B). Median duration of follow-up was
13.9 months for the FAS and 14.3 months for the PAS. At this
time point, 30 patients receiving tiragolumab and 35 receiving
control remained on treatment in the FAS. At thefinal analysis
of PFS, the primary end point of PFS in the PAS did not reach
statistical significance (stratified HR, 1.11; 95% CI, 0.89 to
1.38; P 5 .3504; median PFS 5.4 months tiragolumab v
5.6 months control; Fig 2A). Median PFS in the FAS was
similar to the PAS: 5.1 months tiragolumab and 5.4 months
control (stratifiedHR, 1.08; 95%CI, 0.89 to 1.31; Fig 2B). In the
PAS, PFS rates at 6 and 12months were 35.2% and 14.2%with
tiragolumab and 42.4% and 17.3% with control, respectively.
CorrespondingPFS rates in the FASwere31.3%and 12.3%with
tiragolumab and 38.0% and 14.1% with control.

No significant difference in median PFS was seen across
patient subgroups defined by demographic and baseline

Patients screened
(N = 659)

Excluded
  Did not meet eligibility criteria
  Patient decision
  Withdrawal by physician
  Died
  Other reason

(n = 169)a  

(n = 162)  
(n = 6)  
(n = 0)  
(n = 0)  
(n = 1)b

Randomly assigned
(n = 490)

Assigned to placebo + atezolizumab + CE
  Received placebo + atezolizumab + CE
  Did not receive placebo + atezolizumab + CE

(n = 247)
(n = 246)

(n = 1)

Assigned to tiragolumab + atezolizumab + CE
  Received tiragolumab + atezolizumab + CE
  Did not receive tiragolumab + atezolizumab + CE

(n = 243)
(n = 239)

(n = 4)

Completed treatment
Discontinued treatment
  Died
  Lost to follow-up
  Patient decision

(n = 52)
(n = 191)
(n = 180)

(n = 1)
(n = 10)

Completed treatment
Discontinued treatment
  Died
  Lost to follow-up
  Patient decision

(n = 66)
(n = 181)
(n = 171)

 (n = 1)
(n = 9)

Included in safety analysis
(n = 239)

Included in safety analysis
(n = 246)

FIG 1. CONSORT diagram. aIncludes two patients who screen-failed, rescreened, and later enrolled. bEntered
in error. CE, carboplatin plus etoposide.
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prognostic characteristics in the PAS or FAS (data not
shown).

Overall Survival

At the time of the interim OS analysis, 212 and 264 deaths had
occurred in the PAS and FAS, respectively. OS data in the PAS
were immature (HR, 1.04; 95% CI, 0.79 to 1.36; P 5 .7963;
median OS, 13.6 months both treatment arms).

The final OS analysis was completed when 284 and 350 OS
events had been observed in the PAS and FAS, respectively
(CCOD: September 6, 2022). At this time point, 19 (7.8%)
patients in the tiragolumab arm and 24 (9.7%) patients in the
control arm remained on treatment in the FAS; median du-
ration of follow-up was 21.2 months. Median OS at final OS
analysis between the treatment armswas the same in the PAS
(13.1 months both arms; stratified HR, 1.14; 95% CI, 0.90 to
1.44; P 5 .2859; Fig 3A), and similar in the FAS (12.8 months
tiragolumab v 12.9 months control; stratified HR, 1.09;
95%CI, 0.88 to 1.35; P5 .4205; Fig 3B). OS rates at 24months
were similar in the tiragolumab and control arms in both the
PAS (20% v 28%, respectively) and the FAS (21% v 26%,
respectively).

No significant difference in median OS was seen across
most patient subgroups in the PAS or the FAS (Fig 4).
However, in patients with LDH ≤ ULN, longer OS was ob-
served in the control arm versus the tiragolumab arm in the
FAS (HR, 1.46; 95% CI, 1.02 to 2.10; median OS, 19.4 v
14.9 months, respectively). In patients with history/
presence of brain metastases at baseline in the FAS, me-
dian OS was 11.7 months with tiragolumab (n 5 47) and
10.8 months with control (n 5 46; unstratified HR, 0.93;
95%CI, 0.57 to 1.50; P5 .7523; Fig 4B; Data Supplement, Fig
A1). Within this subgroup, in patients with treated brain
metastases, median OS was 12.4 months with tiragolumab
(n5 14) and 15.7 with control (n5 19; unstratified HR, 0.95;
95% CI, 0.39 to 2.29). In patients with untreated brain
metastases, median OS was 11.7 months (n 5 33) and
10.2 months (n 5 27) in the tiragolumab and control arms,
respectively (unstratified HR, 0.92; 95% CI, 0.51 to 1.67;
Fig 4C). In patients whose tumors expressed PD-L1
(PD-L1 ≥1% tumor cell or immune cell [SP263 VENTANA
assay]), median OS was 14.5 months with tiragolumab
and 13.1 months with control in the FAS (HR, 1.01; 95% CI,
0.75 to 1.37; Fig 4D). As these subgroup analyses were
exploratory and conducted in small samples, the results
should be interpreted with caution.

TABLE 1. Baseline Characteristics in the Full Analysis Set

Characteristic Tiragolumab 1 Atezolizumab 1 CE (n 5 243) Placebo 1 Atezolizumab 1 CE (n 5 247)

Age, years, median (range) 65 (34-85) 65 (33-83)

<65, No. (%) 117 (48.1) 116 (47.0)

≥65, No. (%) 126 (51.9) 131 (53.0)

Male, No. (%) 162 (66.7) 164 (66.4)

Race, No. (%)

White 173 (71.2) 174 (70.4)

Asian 63 (25.9) 67 (27.1)

Othera 7 (2.8) 6 (2.4)

ECOG PS, No. (%)b

0 86 (35.4) 82 (33.2)

1 156 (64.2) 165 (66.8)

Tobacco use, No. (%)

Previous 153 (63.0) 161 (65.2)

Current 81 (33.3) 76 (30.8)

Never 9 (3.7) 10 (4.0)

LDH ≤ ULN, No. (%)c 99 (40.7) 101 (40.9)

Brain metastases, No. (%)b 47 (19.3) 46 (18.6)

Treated 14 (5.8) 19 (7.7)

Untreated 33 (13.6) 27 (10.9)

Liver metastases, No. (%) 89 (36.6) 94 (38.1)

NOTE. Clinical cutoff date: September 6, 2022.
Abbreviations: CE, carboplatin plus etoposide; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; PS, performance status;
ULN, upper limit of normal.
aBlack or African American, Native Hawaiian or Pacific Islander, or unknown.
bData were determined from electronic case report forms.
cData were determined from an interactive response system.
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Tumor Response

In thePAS (CCOD: September 6, 2022), confirmed investigator-
assessed ORR was 73.5% with tiragolumab and 66.7% with
control (Data Supplement, TableA3). CRswere observed in 1.5%
of patients in each of the tiragolumab and control arms, with

PRs in 71.9% and 65.2%, respectively. Median DOR among
patients with confirmed objective response in the PAS was
4.2 months with tiragolumab and 5.6 months with control.
ORR in the FASwas similar to the PAS (70.8% and 65.6%with
tiragolumab and control, respectively), and median DOR was
4.2 and 5.1 months, respectively.
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FIG 2. PFS in (A) the primary analysis set and (B) the full analysis set. Clinical cutoff date: February 6, 2022. CE, carboplatin plus
etoposide; HR, hazard ratio; NE, not evaluable; PFS, progression-free survival. aStratification factors are Eastern Cooperative
Oncology Group and lactate dehydrogenase. bStatistical boundary: 0.001.
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FIG 3. OS in (A) the primary analysis set and (B) the full analysis set. Clinical cutoff date: September 6, 2022. CE, carboplatin plus etoposide; HR,
hazard ratio; NE, not evaluable; OS, overall survival.
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Safety

Safety analyses were based on a CCOD of September 6, 2022.
The safety population included 239 patients in the tiragolu-
mab armand246patients in the control arm.Medianduration
of tiragolumab or placebo treatment was similar in the
tiragolumab arm and in the control arm (4.9 v 5.0 months,
respectively), as was the median duration of atezolizumab

treatment (4.9 v5.0months, respectively).Median durationof
chemotherapy treatment was also similar across the treat-
ment arms (Data Supplement, Table A4).

The addition of tiragolumab to atezolizumab plus CE dem-
onstrated a similar safety profile to the control arm. In total,
238 (99.6%) patients in the tiragolumabarmand 245 (99.6%)
patients in the control arm experienced ≥1 AE (Table 2), with

A

1/100 1 100

All patients

Age group, years

  <65
  �65

Age group, years

  <65
  65-74
  75-84
  �85

Sex

  Male
  Female

Race

  Asian
  Black or African American
  Native Hawaiian or other Pacific Islander
  White
  Unknown

Tobacco use history

  Never
  Current
  Previous

Baseline ECOG (eCRF)

  0
  1

LDH (eCRF)

  �ULN
  >ULN

Brain metastasis (eCRF)

  No

Baseline Risk Factor

Total

No.

HR 95% Wald

CI

397 1.17 0.92 to 1.47

190
207

1.11
1.21

0.79 to 1.55
0.87 to 1.68

190
167
38
2

1.11
1.14
1.53
NE

0.79 to 1.55
0.79 to 1.64
0.71 to 3.32

NE

262
135

1.13
1.19

0.85 to 1.50
0.79 to 1.81

101
3
2

285
6

0.99
> 999.99

NE
1.16
1.13

0.59 to 1.66
0.00 to NE

NE
0.89 to 1.51
0.17 to 7.55

15
126
256

1.06
1.11
1.22

0.26 to 4.30
0.72 to 1.72
0.92 to 1.62

138
259

1.43
1.05

0.94 to 2.17
0.79 to 1.39

163
234

1.63
0.96

1.09 to 2.43
0.72 to 1.29

397

Placebo + 

Atezolizumab + CE

(n = 201)

No. Events Median,

Months

201 135 13.1
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109

64
71

12.5
13.6
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87
22
-

64
58
13
-

12.5
13.6
14.9

-
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69

91
44

12.5
15.5

53
2
-
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3

30
0
-

103
2

18.9
NE
-

12.3
6.6

8
61
132
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38
93
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12.9
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133
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96
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12.2
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122

41
94

20.9
10.9

201 135 13.1
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(n = 196)
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196 149 13.1
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13.6
12.2
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2

13.6
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2.26
1.02

1.30 to 3.91
0.77 to 1.34

1/10 1 10

Baseline Risk Factor

Total

No.

HR 95% Wald

CI

Placebo + 

Atezolizumab + CE

(n = 182)

No. Events Median,

Months

Tiragolumab +

Atezolizumab + CE

(n = 174)

No. Events Median,

Months

Tiragolumab +
Atezolizumab +

CE Better

Placebo +
Atezolizumab +

CE Better

FIG 4. Overall survival in key patient subgroups in (A) PAS, (B) PAS BEP, (C) FAS, and (D) FAS BEP. Clinical cutoff date:
September 6, 2022. BEP, biomarker-evaluable; CE, carboplatin plus etoposide; ECOG, Eastern Cooperative Oncology Group; eCRF,
electronic case report form; FAS, full analysis set; HR, hazard ratio; IC, immune cell score; LDH, lactate dehydrogenase; NE, not
evaluable; PAS, primary analysis set; TC, tumor cell; ULN, upper limit of normal. (continued on following page)
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grade 3/4 AEs in 153 (64.0%) and 157 (63.8%) patients, re-
spectively. Treatment-related AEs (TRAEs) were reported in
223 (93.3%) and 227 (92.3%) patients in the tiragolumab and
control arms, respectively (Table 2). Grade 3/4 TRAEs oc-
curred in 126 patients (52.7%) in the tiragolumab arm and
137 (55.7%) in the control arm and were most commonly
anemia andneutropenia (Table 3). The incidence of serious AEs
was similar across the treatment arms (45.2% tiragolumab,

42.3% control), with febrile neutropenia and pneumonia
most frequent (Data Supplement, Table A5). Grade 5 AEs
were reported in 15 (6.3%) patients in the tiragolumab arm
and 16 (6.5%) in the control arm. Grade 5 TRAEs occurred in
one (0.4%) patient in the tiragolumab arm and five (2.0%)
patients in the control arm (Table 2). AEs leading to with-
drawal of any study treatment occurred in 20 patients (8.4%)
in the tiragolumab arm and 23 (9.3%) in the control arm.

C

Baseline Risk Factor

Total

No.

HR 95% Wald

CI

Placebo + 

Atezolizumab + CE

(n = 247)

No. Events Median,
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-
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-
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17.0
NE
-

12.2
11.3

NE
12.5
12.9

16.5
12.0
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4
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0.39 to 2.29
0.51 to 1.67

D

Baseline Risk Factor

Total

No.

HR 95% Wald

CI

Placebo + 

Atezolizumab + CE

(n = 225)

No. Events Median,

Months

Tiragolumab +
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CE Better

Placebo +
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CE Better
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14.5
10.8
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14.4
12.1

All patients

PD-L1 subgroups (1% cutoff)
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225 153 12.8
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12.1

1.56
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FIG 4. (Continued).
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Immune-mediated AEs (AEs of special interest [AESIs])
occurred in 130 (54.4%) patients in the tiragolumab arm
and 121 (49.2%) patients in the control arm, with rash and
hypothyroidism reported most frequently (Data Supple-
ment, Table A6). Grade 3/4 AESIs were noted in 19 patients
in each of the tiragolumab (7.9%) and control (7.7%)
arms. Three grade 5 AESIs were reported: one case of
hepatorenal syndrome with tiragolumab, and two cases of
interstitial lung disease with control. AESIs requiring the
use of systemic corticosteroids occurred in 29 patients
(12.1%) in the tiragolumab arm and 30 patients (12.2%) in
the control arm.

DISCUSSION

The addition of tiragolumab to atezolizumab plus CE did not
provide a PFS or OS benefit compared with atezolizumab and
CE in this phase III study in patientswith untreated ES-SCLC.
PFS rates at 6 and 12 months were lower in the tiragolumab
arm than in the control arm in both the PAS and the FAS,
while OS rates at 24 months were similar in both arms.

Results from the control armof this studywere consistentwith
data from the phase III IMpower133 study in a similar patient
population. In IMpower133, median OS was 12.3 months with
atezolizumab plus CE versus 10.3months with placebo plus CE
(HR, 0.70; 95%CI, 0.54 to 0.91; P5 .007),with amedian PFS of
5.2 and 4.3 months, respectively (HR, 0.77; 95% CI, 0.62 to

0.96; P 5 .02).1 We observed that survival rates were
maintained in patients with brain metastases (both treated
and untreated asymptomatic brain metastases) or without
history/presence of brain metastases (in the FAS), con-
sistent with data in patients with treated brain metastases
in IMpower133.1 This suggests that patients with asymp-
tomatic untreated brain metastases may also derive clinical
benefit with atezolizumab plus CE. Including patients with
both treated and untreated brain metastases may represent
a population more reflective of real-world clinical practice
and may be of interest to explore a longer follow-up in
these patients. However, it must be noted that the sample
size of patients with brain metastases was small in this
study, and therefore, further research is required to validate
these findings.

The addition of tiragolumab to atezolizumab plus CE was well
tolerated, demonstrating a similar safety profile and duration
of treatment to the control arm. The incidence of immune-
mediated AESIs was similar across the treatment arms, with
rash and hypothyroidism themost frequently reported events.
A comparable proportion of patients across the treatment
arms experienced grade 3/4 AESIs, with a similar proportion in

TABLE 2. Safety Summary (safety population)

Adverse Event Type

Tiragolumab 1
Atezolizumab 1 CE
(n 5 239), No. (%)

Placebo 1
Atezolizumab 1 CE
(n 5 246), No. (%)

All-grade AEs, any
cause

238 (99.6) 245 (99.6)

Grade 3/4 AEs 153 (64.0) 157 (63.8)

Grade 5 AEs 15 (6.3) 16 (6.5)

TRAEs 223 (93.3) 227 (92.3)

Grade 3/4 TRAEs 126 (52.7) 137 (55.7)

Grade 5 TRAEs 1 (0.4) 5 (2.0)

AESI 130 (54.4) 121 (49.2)

Grade 3/4 AESI 19 (7.9) 19 (7.7)

Grade 5a AESI 1 (0.4) 2 (0.8)

Requiring systemic
corticosteroids

29 (12.1) 30 (12.2)

Serious AEs 108 (45.2) 104 (42.3)

AEs leading to any
treatment
withdrawal

20 (8.4) 23 (9.3)

NOTE. Clinical cutoff date: September 6, 2022.
Abbreviations: AE, adverse event; AESI, adverse events of special
interest; CE, carboplatin plus etoposide; TRAE, treatment-related
adverse event.
aGrade 5 AESI were two cases of interstitial lung disease (placebo 1

atezolizumab 1 CE arm) and one case of hepatorenal syndrome
(tiragolumab 1 atezolizumab 1 CE arm).

TABLE 3. Any-Grade TRAEs Occurring in ≥10% of Patients (safety
population)

Adverse Event Type

Tiragolumab 1
Atezolizumab 1 CE
(n 5 239), No. (%)

Placebo 1
Atezolizumab 1 CE
(n 5 246), No. (%)

Patients with any TRAE 223 (93.3) 227 (92.3)

Anemia 86 (36.0) 93 (37.8)

Neutropenia 62 (25.9) 74 (30.1)

Alopecia 58 (24.3) 62 (25.2)

Pruritus 56 (24.3) 25 (10.2)

Neutrophil count decreased 53 (22.2) 56 (22.8)

Nausea 47 (19.7) 46 (18.7)

Fatigue 40 (16.7) 32 (13.0)

Decreased appetite 35 (14.6) 18 (7.3)

Rash 33 (13.8) 21 (8.5)

Infusion-related reaction 31 (13.0) 18 (7.3)

Constipation 30 (12.6) 29 (11.8)

Platelet count decreased 30 (12.6) 25 (10.2)

WBC count decreased 28 (11.7) 28 (11.4)

Thrombocytopenia 27 (11.3) 28 (11.4)

Hypothyroidism 25 (10.5) 18 (7.3)

Diarrhea 14 (5.9) 21 (8.5)

Asthenia 17 (7.1) 20 (8.1)

Vomiting 12 (5.0) 19 (7.7)

Hyperthyroidism 15 (6.3) 17 (6.9)

Febrile neutropenia 17 (7.1) 15 (6.1)

Leukopenia 12 (5.0) 13 (5.3)

NOTE. Clinical cutoff date: September 6, 2022.
Abbreviations: CE, carboplatin plus etoposide; TRAE, treatment-related
adverse event.
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each arm requiring systemic corticosteroids for AESIs. Overall,
no new safety concerns were noted, and tiragolumab did not
affect the safety or tolerability of atezolizumab plus CE.

In contrast to results of SKYSCRAPER-02, the combina-
tion of tiragolumab plus atezolizumab in the phase II
CITYSCAPE study in chemotherapy-näıve, PD-L1–positive
NSCLC showed clinically meaningful improvements in anti-
tumor response, PFS, and OS versus atezolizumab alone, and
was well tolerated.13 However, there are important biologic
differences between the patient populations enrolled in
CITYSCAPE and SKYSCRAPER-02. Furthermore, SCLC tumors
are considered immunologic deserts with low major histo-
compatibility complex expression, and relatively lower PD-L1
expression on tumor cells compared with NSCLC.5,17-20 The
variation in efficacy with TIGIT inhibition across tumor types
highlights the need for further research into TIGIT expression
and its potential prognostic and predictive impact. Although
high expression of TIGIT was shown to be associated with OS
and PFS in a recent meta-analysis of solid tumor data,21

targeted analyses have thus far failed to show a significant
relationship between TIGIT expression and survival in pa-
tients with SCLC. By contrast, high expression of TIGIT ligand
PVR (CD155) has been associated with shorter survival in

SCLC, particularly alongside high expression of PD-L1.22

Clarifying mechanisms of immune regulation within SCLC
and its subtypes may improve the identification of patients
who may derive benefit from TIGIT inhibition as part of an
immunotherapy combination.23

To our knowledge, this is the first randomized, placebo-
controlled phase III study to show long-term data when
combining an anti-TIGIT antibody with an anti–PD-L1
antibody for patients with untreated ES-SCLC. Although
tiragolumab did not add additional benefit to atezolizumab
plus chemotherapy, the control arm further confirmed the
combination of atezolizumab and chemotherapy as SoC for
ES-SCLC. Additional research studies, including biomarker
analyses, are ongoing to elucidate differential outcomes to
immune checkpoint blockade in SCLC and its subtypes.

In conclusion, tiragolumab plus atezolizumab and CE did not
improve survival in patients with treatment-näıve ES-SCLC,
compared with the current SoC. Despite this, data from the
control arm confirmed the outcomes observed with atezo-
lizumab plus CE in IMpower133,1 and generated evidence in a
patient population with untreated brain metastases, thereby
filling a data gap in IMpower133.
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