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IMPORTANCE This study demonstrates that tislelizumab in combination with chemotherapy is
associated with improved progression-free survival (PFS) in patients with advanced
squamous non–small-cell lung cancer (sq-NSCLC).

OBJECTIVE To assess the efficacy and safety/tolerability of tislelizumab plus chemotherapy vs
chemotherapy alone as first-line treatment for patients with advanced sq-NSCLC.

DESIGN, SETTING, AND PARTICIPANTS This open-label, randomized phase 3 clinical trial was
conducted at 46 sites in China between July 2018 and June 2019 and included patients with
treatment-naive, histologically confirmed stage IIIB/IV sq-NSCLC. The data cutoff for these
analyses was December 6, 2019; data extraction occurred on January 7, 2020.

INTERVENTIONS Patients were randomized (1:1:1) to receive 1 of the following regimens
intravenously on a 21-day cycle: tislelizumab (200 mg, day 1) plus paclitaxel (175 mg/m2, day
1) and carboplatin (area under the concentration of 5, day 1) (arm A); tislelizumab plus
nab-paclitaxel (100 mg/m2, days 1, 8, and 15) and carboplatin (arm B); and paclitaxel and
carboplatin (arm C). Patients were stratified by disease stage and tumor programmed cell
death 1 ligand 1 (PD-L1) expression (<1% vs 1%-49% vs �50%).

MAIN OUTCOMES AND MEASURES The primary end point was progression-free survival (PFS)
assessed by an independent review committee (IRC). Secondary end points included overall
survival, investigator-assessed (INV) PFS, IRC-assessed objective response rate (ORR), and
IRC-assessed duration of response, as well as the incidence and severity of adverse events
(AEs).

RESULTS Overall, 355 patients (median [range] age, 62 [34-74] years; 330 men [91.7%]) with
sq-NSCLC received treatment. After a median study follow-up of 8.6 months (95% CI, 8.1-9.0
months), IRC-assessed PFS was significantly improved with tislelizumab plus chemotherapy
(arm A, 7.6 months; arm B, 7.6 months) vs chemotherapy alone (arm C, 5.5 months; hazard
ratios were 0.524 (95% CI, 0.370-0.742; P < .001 [A vs C]) and 0.478 (95% CI, 0.336-0.679;
P < .001 [B vs C]). Higher IRC-assessed ORR and longer IRC-assessed duration of response
were observed in arms A (72.5%; 8.2 months) and B (74.8%; 8.6 months) vs C (49.6%; 4.2
months). No association was observed between PD-L1 expression and IRC-assessed PFS or
ORR. Discontinuation of any treatment because of AEs was reported in 15 (12.5%; arm A), 35
(29.7%; arm B), and 18 (15.4%; arm C) patients. In each arm, the most common grade of 3 or
greater AE was decreased neutrophil levels, which aligned with known chemotherapy toxic
effects. Six treatment-related AEs leading to death occurred; however, no deaths were solely
attributed to tislelizumab.

CONCLUSIONS AND RELEVANCE In this phase 3 randomized clinical trial, adding tislelizumab to
chemotherapy was associated with significantly prolonged IRC-assessed PFS, higher
IRC-assessed ORRs, and a manageable safety/tolerability profile in patients with advanced
sq-NSCLC, regardless of PD-L1 expression.
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L ung cancer is a leading cause of cancer incidence and
death.1 Asmostsquamousnon–small-cell lungcancers(sq-
NSCLCs) are diagnosed at an advanced stage,2 disease

management can be challenging.3 Prognosis has been poor for
patients treated with standard platinum-based chemotherapy,
highlighting a high unmet medical need.3-6 Combining stan-
dard first-line regimens with monoclonal antibodies that block
programmed cell death receptor 1 (PD-1) and its ligand (PD-L1)
has led to improvements in the treatment of NSCLC.2,7

Three large phase 3 studies have previously compared the
efficacy and safety/tolerability profile of PD-1/L1 inhibitors in
combination with chemotherapy vs chemotherapy in patients
with advanced sq-NSCLC who were unselected for PD-L1
expression.8-10 In KEYNOTE-407, patients with metastatic sq-
NSCLC who received pembrolizumab (anti–PD-1 antibody) plus
carboplatinandpaclitaxelornab-paclitaxelreportedsignificantly
prolongedoverallsurvival(OS)andprogression-freesurvival(PFS)
(dual primary end points) compared with chemotherapy.8 IM-
power131, which randomized patients with metastatic sq-NSCLC
toreceiveatezolizumab(anti–PD-L1antibody)pluschemotherapy
or chemotherapy alone, met only 1 of its coprimary end points
(PFSbutnotOS).10 Inpart2ofCheckMate227,patientswithmeta-
static NSCLC (nonsquamous NSCLC, n = 543; sq-NSCLC, n = 212)
receivedtheanti–PD-1antibody,nivolumab,plushistology-based
chemotherapy or chemotherapy alone. While this trial did not
meet its primary end point of OS, patients with sq-NSCLC who
were treated with combination therapy had improved PFS and
ahigherobjectiveresponserate(ORR)comparedwithchemother-
apy in an exploratory analysis.9 As, to our knowledge, pembrol-
izumab plus standard chemotherapy is the only approved treat-
ment for advanced sq-NSCLC, further investigation into the com-
bination of a PD-1/L1 inhibitor plus chemotherapy is warranted.

Tislelizumab, a monoclonal antibody with high binding af-
finity to the PD-1 receptor, was specifically engineered to mini-
mize Fcγ receptor binding on macrophages, thereby abrogating
antibody-dependent phagocytosis, a mechanism of T cell clear-
ance and potential resistance to anti–PD-1 therapy.11,12 In 2 early-
phase studies (NCT02407990; NCT04068519), tislelizumab
monotherapy at the recommended dose of 200 mg administered
intravenously every 3 weeks was generally well tolerated and
demonstrated antitumor activity in Asian and non-Asian
populations with advanced lung cancers, regardless of PD-L1
expression.13,14 In a phase 2 trial (NCT03432598), patients with
advanced lung cancer had robust responses to first-line
tislelizumab plus platinum-based chemotherapy.15 Objective
response rates were 44% (non–sq-NSCLC), 77% (SCLC), and
either 80% or 67% (sq-NSCLC) depending on the chemotherapy
backbone administered. In this article, we present the efficacy
and safety results from the pivotal phase 3 trial of tislelizumab
pluschemotherapy(RATIONALE307)inpatientswithtreatment-
naive advanced sq-NSCLC.

Methods
Patients
RATIONALE 307 is an open-label, randomized, multicenter
phase 3 trial (eFigure 1 in Supplement 1) conducted in

China according to the ethical principles of the Declaration
of Helsinki, Good Clinical Practice guidelines, principles
of informed consent, and requirements of publicly
registered clinical trials (Supplement 2). Patients gave writ-
ten informed consent before enrollment, and the participat-
ing institutions provided institutional review board
approval.

Patients (aged 18-75 years) with treatment-naive, histo-
logically confirmed locally advanced (stage IIIB) or meta-
static (stage IV) sq-NSCLC as classified by the American
Joint Committee Cancer, Cancer Staging Manual, 7th Edition
were eligible. Patients were eligible if they were not ame-
nable to curative surgery or radiotherapy, had measurable
disease (Response Evaluation Criteria in Solid Tumors, ver-
sion 1.1), and an Eastern Cooperative Oncology Group per-
formance score of 1 or less. Patients with mixed histology
were eligible when squamous histology was the major his-
tological component. Newly extracted or archival tumor tis-
sue samples were required for PD-L1 expression assessment.
Patients with known EGFR-sensitizing sequence variants or
ALK fusions, a history of interstitial lung disease, or nonin-
fectious pneumonitis were ineligible. Additional inclusion/
exclusion criteria are listed in the eMethods in Supple-
ment 1.

Study Design and Treatment
Patients were randomized (1:1:1) to treatment by using an in-
teractive response technology system. Randomization was
stratified by disease stage (stage IIIB vs IV) and level of tumor
cell (TC) PD-L1 expression (<1% vs 1%-49% vs ≥50%). Patients
with tumors unevaluable for PD-L1 expression were included
in the <1% TC PD-L1 expression group. Patients received 1 of
the following regimens intravenously every 3 weeks: tisleli-
zumab (200 mg, day 1) plus paclitaxel (175 mg/m2, day 1) and
carboplatin (area under the concentration [AUC] of 5, day 1)
(arm A); tislelizumab (200 mg, day 1) plus nab-paclitaxel (100
mg/m2, days 1, 8, and 15) and carboplatin (AUC of 5, day 1) (arm
B); or paclitaxel (175 mg/m2, day 1) and carboplatin (AUC of 5,
day 1) (arm C).

Key Points
Question Can tislelizumab in combination with chemotherapy
offer superior clinical benefit compared with chemotherapy alone
as first-line treatment for patients with advanced squamous
non–small-cell lung cancer?

Findings In this phase 3 randomized clinical trial, tislelizumab plus
chemotherapy resulted in significant improvement of
progression-free survival and objective response rates compared
with chemotherapy alone and demonstrated a manageable
safety/tolerability profile. In exploratory analyses, neither
progression-free survival nor objective response rates were
significantly associated with programmed cell death 1 ligand 1
expression.

Meaning The results of this trial suggest that tislelizumab in
combination with chemotherapy is an appropriate first-line
treatment option in patients with advanced squamous
non–small-cell lung cancer.
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Tislelizumab was administered for 1 hour on day 1 of
cycles 1 and 2 and for 30 minutes in subsequent infusions.
Tislelizumab treatment continued every 3 weeks until lack
of clinical benefit or intolerable toxicity. Doublet chemo-
therapy was given until completion of 4 to 6 cycles (at the
investigator’s discretion), occurrence of disease progression
(Response Evaluation Criteria in Solid Tumors, version 1.1),
or intolerable toxicity, whichever occurred first. Patients in
arm C could cross over to receive tislelizumab monotherapy
if it was determined that they had independent review com-
mittee (IRC)–confirmed disease progression. The adminis-
tered doses of paclitaxel and carboplatin represented
approved treatment doses for advanced lung cancer in
China16; the administered nab-paclitaxel dose is the
approved dose for locally advanced or metastatic NSCLC in
the US.17

End Points
The primary end point was the comparison of PFS assessed by
IRC between tislelizumab combined with paclitaxel plus car-
boplatin (arm A) or nab-paclitaxel plus carboplatin (arm B) and
paclitaxel plus carboplatin alone (arm C). Secondary end points
included OS, investigator-assessed (INV) PFS, IRC-assessed
ORR, and IRC-assessed duration of response (DoR), as well as
the incidence and severity of adverse events (AEs). Other end
points included disease control rate (DCR) by IRC and exami-
nation of TC PD-L1 expression as a potential predictive bio-
marker of response and survival. Radiologic images were as-
sessed by independent central review (Bioclinica, Inc).
Definitions of efficacy end points are included in the eMethods
in Supplement 1.

Safety and tolerability were assessed throughout the trial
by monitoring AEs/serious AEs (graded per National Cancer In-
stitute Common Terminology Criteria for Adverse Events, ver-
sion 5.0). Potential immune-mediated AEs were selected from
a group of preferred terms regardless of whether the investi-
gator attributed the event to a treatment or considered the
event to be immune related. Tumor assessments and screen-
ing for PD-L1 expression are described in the eMethods in
Supplement 1; investigators, patients, and the sponsor were
masked to PD-L1 results.

Statistical Analysis
The sample size was determined by the number of PFS events
required to demonstrate superiority of tislelizumab-
containing arms to chemotherapy. A sample size of 342 pa-
tients was estimated to allow an 80% power to detect a haz-
ard ratio (HR) of 0.65 comparing arms A or B with arm C at a
1-sided α level of .025. The type I error was controlled at the α
level of .025 by using sequential testing of arm A vs C fol-
lowed by arm B vs C until the first nonrejection. Prespecified
efficacy boundaries were 1-sided (P = .01). Efficacy analyses
were assessed in the intent-to-treat (ITT) analysis set, which
was defined as all randomized patients; safety/tolerability data
were summarized from the safety analysis set, which in-
cluded patients who received any dose of tislelizumab and/or
chemotherapy. Statistical analyses were conducted using SAS
(SAS Institute).

Categorical variables were summarized by the number
(percentage) of patients; continuous variables were reported
using descriptive statistics. Time-to-event end points were
estimated using Kaplan-Meier analysis; the Brookmeyer and
Crowley method was used to construct 95% CIs for the
median PFS, OS, and DoR of each treatment arm. Hazard
ratios for comparisons between arms A or B with arm C were
estimated using the stratified Cox proportional hazards
model; a stratified 1-sided log-rank test calculated the sig-
nificance between treatment arms. The stratified Cochran-
Mantel-Haenszel χ2 test assessed differences in ORR. The
stratification factors of PD-L1 expression (<1% vs 1%-49% vs
≥50%) and disease stage (IIIB vs IV) were applied to all
stratified analyses. To assess the predictive value of PD-L1
expression, a post hoc interaction analysis with PFS and
response was performed. Cox and logistics models were
used to estimate HRs and odds ratios, respectively. The
covariates in the 2 models included treatment, PD-L1
expression (≥1% vs <1%), and interaction of treatment
and PD-L1 expression, with disease stage as a stratification
factor. An independent data monitoring committee
reviewed an interim efficacy analysis for PFS after 75%
of targeted events (approximately 130 PFS events) occurred
in the ITT analysis set. In this article, we present the results
of the interim analysis and post hoc PD-L1 interaction
analysis.

Results
Between July 30, 2018, and June 13, 2019, 360 patients who
met eligibility criteria were randomized into arm A (120
[33.3%]), arm B (119 [33.1%]), or arm C (121 [33.6%])
(Figure 1). Five patients (B, 1; C, 4) were randomized but did
not receive study treatment; these patients were included in
the ITT population but not the safety analysis set. The
median study follow-up time was 8.6 months (95% CI, 8.1-
9.0 months). At the time of data cutoff (December 6, 2019),
129 patients in arms A (63 [52.2%]) and B (66 [55.5%]) con-
tinued to receive treatment. Of the 121 patients randomized
to arm C, 89 (73.6%) were still in follow-up, including 30 of
the 54 who crossed over to tislelizumab monotherapy.
Demographic and disease baseline characteristics were rep-
resentative of the target patient population and generally
well balanced between treatment arms, including disease
stage and PD-L1 expression, which was consistent with ran-
domization based on these stratification factors (Table 1).

The median tislelizumab treatment duration was 32.3
weeks (range, 3.0-64.0 weeks) for arm A and 30.9 weeks
(range, 3.0-62.3 weeks) for arm B. The median number of
tislelizumab treatment cycles was 10 (range, 1-20) for arm A
and 10 (range, 1-19) for arm B. In total, 49 (40.8%) and 44
patients (37.3%) received 9 to 12 cycles of tislelizumab in
arms A and B, respectively; 32 (26.7% [A]) and 28 patients
(23.7% [B]) received more than 12 cycles of tislelizumab.
The median relative dose intensity of tislelizumab was
97.7% (range, 63.6%-107.7%) in arm A and 91.3% (range,
54.5%-100.0%) in arm B (eTable 1 in Supplement 1).

Tislelizumab Plus Chemotherapy vs Chemotherapy Alone as Treatment for Advanced Squamous Non–Small-Cell Lung Cancer Original Investigation Research

jamaoncology.com (Reprinted) JAMA Oncology May 2021 Volume 7, Number 5 711

Downloaded From: https://jamanetwork.com/ on 08/09/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.0366?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.0366
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.0366?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.0366
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.0366?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.0366
http://www.jamaoncology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.0366


The median (range) number of chemotherapy cycles was
4.5 (1-6), 4.0 (1-6), and 4.0 (1-6) cycles in arms A, B, and C, re-
spectively. Chemotherapy exposure was similar between arms
A and C regarding exposure duration, dose intensity, and the
numbers and cycles of administration. The median relative
dose intensities of nab-paclitaxel and carboplatin were lower
in arm B vs paclitaxel and carboplatin in arms A or C (eTable 2
in Supplement 1).

Tislelizumab plus chemotherapy (arms A and B) vs che-
motherapy (arm C) significantly prolonged IRC-assessed
PFS (Figure 2, A and B). The median IRC-assessed PFS for
arms A, B, and C was 7.6 months (95% CI, 6.0-9.8), 7.6
months (95% CI, 5.8–11.0), and 5.5 months (95% CI, 4.2-5.7),
respectively. Stratified HRs were 0.524 (95% CI, 0.370-
0.742; P < .001) between arms A and C and 0.478 (95% CI,
0.336-0.679; P < .001) between arms B and C. The 9-month
PFS rate was 41.7% (95% CI, 30.9-52.1) and 47.2% (95% CI,
36.5-57.2) for arms A and B vs 17.5% (95% CI, 9.8-26.9) for
chemotherapy. The INV PFS results were similar (eFigure 2
in Supplement 1).

Adding tislelizumab to chemotherapy prolonged IRC-
assessed PFS vs chemotherapy alone across most subgroups
(Figure 2, C and D). In patients with stage IIIB disease, the
median PFS estimates were 9.8 (arm A), 11.0 (arm B), and
5.6 months (arm C); the risk of disease progression and
death was reduced in both arms that contained tislelizumab
compared with chemotherapy (arm A vs C: HR, 0.402; 95%
CI, 0.215-0.750; arm B vs C: HR, 0.372; 95% CI, 0.202-
0.686) (eTable 3 in Supplement 1). A similar trend was iden-
tified in patients with stage IV disease (arm A vs C: 7.6 vs 5.2
months; HR, 0.570; 95% CI, 0.376-0.862; arm B vs C: 7.4 vs
5.2 months; HR, 0.537; 95% CI, 0.350-0.824) (eTable 3 in

Supplement 1). Improvements in PFS were observed across
all PD-L1 subgroups (eFigures 3-5 and eTable 4 in Supple-
ment 1). Despite a trend of greater PFS benefit observed in
the PD-L1–positive subgroup at a 1% cutoff, interaction
analyses did not detect predictive effects of PD-L1 for a PFS
benefit of combination treatments (eTable 5 in Supple-
ment 1).

Higher response rates were observed in arms A (73%;
95% CI, 63.6%-80.3%) and B (75%; 95% CI, 66.0%-82.3%) vs
C (50%; 95% CI, 40.4%-58.8%) (Table 2). The median IRC-
assessed DoR was longer with tislelizumab combination
therapy (arm A: 8.2 months; 95% CI, 5.0-not estimable; arm
B: 8.6 months; 95% CI, 6.3-not estimable) vs chemotherapy
(arm C: 4.2 months; 95% CI, 2.8-4.9). Regardless of PD-L1
expression, tislelizumab plus chemotherapy trended toward
increased ORR, and no predictive effect of PD-L1 at a 1% cut-
off was observed (eFigure 6 and eTable 5 in Supplement 1).
With a median follow-up of 8.6 months (95% CI, 8.1-9.0
months), OS data were not mature.

Treatment-emergent AEs (TEAEs) occurred in nearly all pa-
tients (eTable 6 in Supplement 2). The TEAEs that occurred in
20% or more of patients in any arm are shown in Table 3; across
all arms, the most common grade 3 or more TEAE was de-
creased neutrophil levels. Serious TEAEs were reported in 118
patients (44 [36.7%; A]; 45 [38.1%; B]; 29 [24.8%; C]). Discon-
tinuation of any treatment component because of TEAEs was
reported in 15 (12.5%; A), 35 (29.7%; B), and 18 patients (15.4%;
C); TEAEs leading to permanent discontinuation of tisleli-
zumab were similar between arms A (12 [10.0%]) and B (12
[10.2%]).

Treatment-related AEs (TRAEs) occurred in 353 patients
(99.4%), most commonly anemia, alopecia, and decreased

Figure 1. Study Profile

108 Patients ineligible
89 Inclusion criteria not met
18 Withdrew consent

1 Adverse event

468 Patients with squamous NSCLC assessed for eligibility

360 Patients randomized

63 Treatment ongoing

Arm A
120 Patients

Tislelizumab, 200 mg, +
paclitaxel, 175 mg/m2

AUC 5 carboplatin

57 Discontinued treatment
32 Progressive disease
11 Adverse event

9 Withdrew consent
2 Investigator decision
1 Lost to follow-up
1 Complete chemotherapy
1 Other

66 Treatment ongoing

119 Patients
Tislelizumab, 200 mg, +
nab-paclitaxel, 100 mg/m2

AUC 5 carboplatin
1 Patient not treated

Investigator decision

Arm B

52 Discontinued treatment
28 Progressive disease
12 Adverse event

8 Withdrew consent
2 Investigator decision
1 Initiation of new

anticancer therapy
1 Other

0 Treatment ongoinga

117 Discontinued treatment
81 Complete chemotherapy
16 Adverse event

9 Progressive disease
8 Withdrew consent
2 Investigator decision
1 Noncompliance

Arm C
121 Patients

Paclitaxel, 175 mg/m2

AUC 5 carboplatin
4 Patients not treated

2 Serious adverse event
1 Withdrew consent
1 Inclusion criteria not met

Patients who discontinued treatment
for any reason were included in
follow-up. AUC indicates area under
the concentration; NSCLC,
non–small-cell lung cancer.
a A total of 54 patients crossed over

to receive tislelizumab; 2 patients
who crossed over to receive
tislelizumab discontinued because
of an adverse event.
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neutrophil levels (eTable 7 in Supplement 1). Grade 3 or
higher TRAEs occurred in 296 patients (103 [85.8%; A]; 99
[83.9%; B]; 94 [80.3%; C]); grade 3 or higher TRAEs were
mostly hematologic in nature and consistent with known
chemotherapy AEs.18 Serious TRAEs occurring in 2% or
more of patients included decreased neutrophil levels (4
[3.3%; A]; 4 [3.4%; B]; 2 [1.7%; C]), febrile neutropenia (2
[1.7%; A]; 3 [2.5%; B]; 1 [0.9%; C]), thrombocytopenia (1
[0.8%; A]; 1 [0.8%; B]; 3 [2.6%; C]), and pneumonitis (3
[2.5%; A]; 2 [1.7%; B]; 0 [0%; C]). Treatment-emergent AEs
leading to death were similar across all 3 arms (4 [3.3%; A]; 5
[4.2%; B]; 5 [4.3%; C]). Six patients experienced TRAEs lead-
ing to death (arm A, 1; arm B, 2; arm C, 3), none of which
were solely attributed to tislelizumab. These TRAEs were
hydrocephalus (n = 1 [A]), hepatic failure (n = 1 [B]), death
(n = 1 [B], n = 1 [C]), and septic shock (n = 2 [C]). Hypergly-
cemia, hypothyroidism, and pneumonia were the most
common potential immune-mediated AEs in patients who
received tislelizumab-containing therapy (eFigure 7 in
Supplement 1). Most potential immune-mediated AEs were
low grade (grade 1-2) and did not lead to treatment discon-
tinuation.

Discussion

In this phase 3 trial, tislelizumab in combination with che-
motherapy improved PFS in patients with locally advanced
or metastatic sq-NSCLC. After a median study follow-up of
8.6 months, IRC-assessed PFS was significantly prolonged in
both tislelizumab-containing arms compared with chemo-
therapy alone. These benefits were observed regardless of
PD-L1 expression and in most prespecified subgroup analy-
ses. In both tislelizumab-containing arms, ORR was greater
than 70%. Observed responses were clinically meaningful
and durable, with a doubling of DoR by more than 4 months
compared with chemotherapy alone. The RATIONALE 307
results are consistent with similar studies in patients with
advanced sq-NSCLC. KEYNOTE-407 reported prolonged
OS and PFS, as well as improved response and median DoR
after a median follow-up of 7.8 months.8 While IMpower131
demonstrated a significant benefit in median PFS, it did not
show a significant OS benefit.10 An exploratory analysis in
part 2 of CheckMate 227 reported improved median PFS and
DoR.9

Table 1. Demographic and Baseline Disease Characteristics of Patients With
Advanced Squamous Non–Small-Cell Lung Cancer

ITT population

No. (%)

Arm A: tislelizumab + PC
(n = 120)

Arm B: tislelizumab + nab-PC
(n = 119)

Arm C: PC
(n = 121)

Total
(N = 360)

Age, median
(range), y

60 (41-74) 63 (38-74) 62 (34-74) 62 (34-74)

Age group, y

<65 81 (67.5) 67 (56.3) 85 (70.2) 233 (64.7)

≥65 39 (32.5) 52 (43.7) 36 (29.8) 127 (35.3)

Sex

Men 107 (89.2) 112 (94.1) 111 (91.7) 330 (91.7)

Women 13 (10.8) 7 (5.9) 10 (8.3) 30 (8.3)

Tobacco use

Current/former 96 (80.0) 107 (89.9) 98 (81.0) 301 (83.6)

Never 24 (20.0) 12 (10.1) 23 (19.0) 59 (16.4)

ECOG status

0 31 (25.8) 22 (18.5) 32 (26.4) 85 (23.6)

1 89 (74.2) 97 (81.5) 89 (73.6) 275 (76.4)

Solid tumor stage

Stage IIIB 38 (31.7) 40 (33.6) 44 (36.4) 122 (33.9)

Stage IV 82 (68.3) 79 (66.4) 77 (63.6) 238 (66.1)

PD-L1 expression
on tumor cells, %

<1a 48 (40.0) 47 (39.5) 49 (40.5) 144 (40.0)

1-49 30 (25.0) 30 (25.2) 31 (25.6) 91 (25.3)

≥50 42 (35.0) 42 (35.3) 41 (33.9) 125 (34.7)

Confirmed distant
metastatic site(s)b

Bone 24 (20.0) 16 (13.4) 21 (17.4) 61 (16.9)

Liver 15 (12.5) 15 (12.6) 14 (11.6) 44 (12.2)

Brain 2 (1.7) 3 (2.5) 1 (0.8) 6 (1.7)

Abbreviations: ECOG, Eastern
Cooperative Oncology Group; ITT,
intent-to-treat; nab, nanoparticle
albumin-bound; PC, paclitaxel and
carboplatin; PD-L1, programmed cell
death 1 ligand 1.
a Patients with nonevaluable tumor

samples were included in the less
than 1% PD-L1 expression tumor cell
subgroup.

b A patient was counted only once
within each category but may be
counted in multiple categories.
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To our knowledge, RATIONALE 307 is one of the first
phase 3 trials of a PD-1 inhibitor in combination with che-
motherapy in sq-NSCLC to include patients with stage IIIB
disease who were not amenable to curative surgery or che-
moradiotherapy. Subgroup analyses of PFS demonstrated
that tislelizumab plus chemotherapy provided benefits

compared with chemotherapy alone, regardless of disease
stage. As the median PFS was comparable for patients with
stage IIIB and stage IV disease who were randomized to
receive chemotherapy alone, our post hoc analysis suggests
that patients with stage IIIB or stage IV disease have similar
clinical prognosis. Additionally, the positive PFS benefits

Figure 2. Progression-Free Survival by Independent Review Committee
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Kaplan-Meier curves for progression-free survival (PFS) of patients treated with
tislelizumab plus paclitaxel and carboplatin (PC) vs PC (A) and tislelizumab plus
nab-PC vs PC (B). Subgroup analysis of tislelizumab plus PC vs PC (C) and tisleli-

zumab plus nab-PC vs PC (D). ECOG indicates Eastern Cooperative Oncology
Group; HR, hazard ratio; nab, nanoparticle albumin-bound; PD, progressive
disease; PD-L1, programmed cell death 1 ligand 1; TC, tumor cell.
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observed in patients with stage IIIB disease suggest a poten-
tial new treatment option for this patient population. Fur-
thermore, the addition of tislelizumab to chemotherapy also
prolonged PFS in patients with stage IV disease; these
results are consistent with median PFS estimates in
KEYNOTE- 407 (6.4 months) and IMpower131 (6.3
months).8,10

Compared with nsq-NSCLC, the relationship between clini-
cal outcomes and TC PD-L1 expression is less understood in sq-
NSCLC, which may be because of the higher mutational
burden in tumors of smokers with squamous disease.19-22 In
RATIONALE 307, improvement in PFS estimates were ob-
served in both tislelizumab-containing arms compared with che-
motherapy alone regardless of PD-L1 status, as confirmed by a

Table 2. Best Confirmed IRC-Assessed Overall Response in Patients With Advanced Squamous Non–Small-Cell
Lung Cancer Treated With Tislelizumab Plus Doublet Chemotherapy or Chemotherapy Alone

Characteristic

No. (%)

Arm A: tislelizumab + PC
(n = 120)

Arm B: tislelizumab + nab-PC
(n = 119)

Arm C: PC
(n = 121)

BOR

CR 5 (4) 3 (3) 1 (<1)

PR 82 (68) 86 (72) 59 (49)

SD 18 (15) 19 (16) 36 (30)

Non-CR/non-PD 0 0 1 (<1)

PD 12 (10) 5 (4) 11 (9)

NE/missing 3 (3) 6 (5) 13 (11)

ORR, % (95% CI) 73 (63.6-80.3) 75 (66.0-82.3) 50 (40.4-58.8)

Odds ratio (95% CI) 2.9 (1.65-4.95) 3.1 (1.78-5.41) NA

DCR, % (95% CI) 88 (80.2-92.8) 91 (84.1-95.3) 80 (71.9-86.9)

CBR, % (95% CI)a 81 (72.6-87.4) 80 (71.5-86.6) 56 (46.9-65.2)

Abbreviations: BOR, best overall
response; CBR, clinical benefit rate;
CR, complete response; DCR, disease
control rate; IRC, independent review
committee; NA, not applicable; nab,
nanoparticle albumin-bound; NE, not
evaluable; ORR, objective response
rate; PC, paclitaxel and carboplatin;
PD, progressive disease; PR, partial
response; SD, stable disease.
a Includes patients with BOR in CR or

PR or 24 weeks or greater SD.

Table 3. Incidence of Treatment-Emergent Adverse Events Occurring in 20% or More of Patients

Preferred term

No. (%)

Tislelizumab + paclitaxel + carboplatin
(n = 120)

Tislelizumab + nab-paclitaxel + carboplatin
(n = 118)

Paclitaxel + carboplatin
(n = 117)

All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3

Anemia 106 (88.3) 9 (7.5) 110 (93.2) 27 (22.9) 94 (80.3) 14 (12.0)

Alopecia 77 (64.2) 0 82 (69.5) 0 72 (61.5) 0

Decreased neutrophil levels 76 (63.3) 62 (51.7) 72 (61.0) 54 (45.8) 68 (58.1) 53 (45.3)

Decreased white blood cell count 64 (53.3) 27 (22.5) 68 (57.6) 32 (27.1) 62 (53.0) 28 (23.9)

Leukopenia 57 (47.5) 19 (15.8) 66 (55.9) 30 (25.4) 56 (47.9) 21 (17.9)

Decreased appetite 52 (43.3) 1 (0.8) 52 (44.1) 1 (0.8) 36 (30.8) 1 (0.9)

Neutropenia 51 (42.5) 40 (33.3) 50 (42.4) 32 (27.1) 55 (47.0) 47 (40.2)

Increased ALT levels 50 (41.7) 2 (1.7) 41 (34.7) 2 (1.7) 27 (23.1) 0

Increased AST 43 (35.8) 0 40 (33.9) 1 (0.8) 14 (12.0) 0

Decreased platelet cell count 41 (34.2) 5 (4.2) 52 (44.1) 16 (13.6) 28 (23.9) 2 (1.7)

Pain in extremity 40 (33.3) 3 (2.5) 17 (14.4) 0 27 (23.1) 0

Nausea 36 (30.0) 0 51 (43.2) 0 35 (29.9) 1 (0.9)

Constipation 36 (30.0) 0 33 (28.0) 0 27 (23.1) 0

Thrombocytopenia 33 (27.5) 7 (5.8) 47 (39.8) 15 (12.7) 32 (27.4) 7 (6.0)

Asthenia 29 (24.2) 0 21 (17.8) 0 24 (20.5) 1 (0.9)

Vomiting 28 (23.3) 1 (0.8) 27 (22.9) 0 20 (17.1) 2 (1.7)

Increased blood bilirubin levels 27 (22.5) 0 15 (12.7) 0 15 (12.8) 0

Hypoesthesia 27 (22.5) 0 12 (10.2) 0 19 (16.2) 0

Hypoalbuminemia 27 (22.5) 1 (0.8) 21 (17.8) 0 19 (16.2) 0

Rash 25 (20.8) 4 (3.3) 26 (22.0) 2 (1.7) 4 (3.4) 0

Arthralgia 25 (20.8) 0 21 (17.8) 0 19 (16.2) 0

Pyrexia 24 (20.0) 0 24 (20.3) 1 (0.8) 18 (15.4) 0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; nab, nanoparticle albumin-bound.
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post hoc interaction analysis. The findings are similar to those
reported in KEYNOTE-407,8 but not in IMpower131,10 in which
PFS benefit was observed only in PD-L1–positive subgroups, with
greater PFS benefit shown in patients with higher tumor PD-L1
expression. However, this variation may be because of differ-
ences in immunohistochemistry assays and scoring methods for
PD-L1 expression.8,10,23

Although OS has been the standard measure of clinical ben-
efit in recent oncology trials, it can be confounded by mortality
that is unrelated to disease and crossover within the trial.24 With
the development of novel agents or therapies in a second-line
or later-line setting, the availability of treatment options after
progression can also add to the confounding factors. RATIONALE
307 was designed with PFS as the primary end point, allowing
patients who experienced radiologic disease progression while
receiving chemotherapy alone to cross over and receive tisleli-
zumab monotherapy, thus preventing delays in subsequent stan-
dard treatment. Based on the significant reduction in the risk of
disease progression or death with tislelizumab in combination
with chemotherapy, RATIONALE 307 demonstrated clinical ben-
efit as a first-line treatment of sq-NSCLC.

First-line treatment with tislelizumab plus chemo-
therapy was generally well tolerated. Adverse events re-
ported across both tislelizumab-containing arms were consis-
tent with established safety profiles of PD-1/L1 inhibitors and
chemotherapy.8,10,25 Most TEAEs were mild to moderate in se-
verity. Most AEs were hematologic in nature and aligned with
known toxicities of chemotherapy backbones. Overall, the rate
of treatment discontinuations because of a TEAE was low.
While the proportion of patients who discontinued participa-

tion because of AEs was comparable between the arms admin-
istered with paclitaxel, a higher incidence of AEs leading to dis-
continuation was observed in patients who were randomized
to nab-paclitaxel. This increased rate may be because of more
frequent administration and safety assessments with nab-
paclitaxel (once weekly) compared with paclitaxel (every 3
weeks). Similar findings were observed for AEs leading to dose
modification/delay and are aligned with observations in the
IMpower131 and KEYNOTE-407 studies.8,10

Strengths and Limitations
As this study was an open-label design, one potential limita-
tion is investigator bias; however, numerous measures were
taken to ensure the validity of data. RATIONALE 307 used the
same established response criteria and performed tumor as-
sessments at the same frequency across the arms, as well as
adhering to protocol-defined schedules. Additionally, evalu-
ation of the primary end point was strengthened by the use of
an IRC, which were consistent with that of the investigators,
suggesting that the PFS end point was not confounded by the
knowledge of treatment assignment.

Conclusions
The addition of tislelizumab to standard chemotherapy dem-
onstrated a significant reduction to the risk of progression or
death for patients with advanced sq-NSCLC. This represents
an additional treatment option as first-line treatment for pa-
tients with sq-NSCLC.
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Invited Commentary

Tislelizumab—A Promising New Option for Enhancing Chemotherapy
Benefit in Treatment for Advanced Squamous Cell Lung Cancer
Raymond U. Osarogiagbon, MBBS

These are exciting times in thoracic oncology. A worldwide
cadre of investigators is collaborating effectively with indus-
try and other funders of clinical trials to quickly bring highly
effective drugs to the point of routine care delivery. These drugs

are already profoundly affect-
ing population-level lung can-
cer statistics, at least in the

US.1 In RATIONALE 307, triplet therapy with the new high-
affinity programmed cell death protein 1 inhibitor tisleli-
zumab in combination with 2 carboplatin/taxane doublets was
tested against a standard carboplatin/paclitaxel doublet in an

open-label randomized clinical trial that involved 360 pa-
tients with squamous cell lung cancer who were recruited from
46 sites in China.2 One-third of the cohort had stage IIIB can-
cer, and two-thirds had stage IV disease by the seventh edi-
tion lung cancer staging criteria.

After a median follow up of 8.6 months,2 tislelizumab trip-
let therapy achieved the primary end point of improved pro-
gression-free survival as assessed by an independent review
committee (7.6 v 5.5 months; stratified hazard ratios of 0.524
[95% CI, 0.370-0.742] and 0.478 [95% CI, 0.336-0.679], re-
spectively, for the triplet treatments), and the secondary end
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