Journal of Cancer Research and Clinical Oncology
https://doi.org/10.1007/500432-022-04023-z

ORIGINAL ARTICLE - CLINICAL ONCOLOGY

=

Check for
updates

Efficacy and safety of sintilimab plus docetaxel in patients
with previously treated advanced non-small cell lung cancer:
a prospective, single-arm, phase Il study in China

Xiao Han' - Jun Guo' - Xiaoyong Tang" - Hui Zhu' - Dongyuan Zhu' - Xigin Zhang' - Xiangjiao Meng' - Ying Hua' -
Zhongtang Wang' - Yan Zhang' - Wei Huang' - Linlin Wang' - Shuanghu Yuan' - Pingliang Zhang" - Heyi Gong' -
Yulan Sun’ - Yingjie Zhang' - Zengjun Liu' - Zhehai Wang'

Received: 4 February 2022 / Accepted: 12 April 2022
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract

Purpose Although immune checkpoint inhibitor monotherapy has been used as a second-line treatment in advanced non-
small cell lung cancer (NSCLC), the improvement in progression-free survival (PFS) remains unsatisfactory. We investigated
the feasibility of sintilimab plus chemotherapy as a second-line treatment in advanced NSCLC.

Methods This was a phase II, single-arm, prospective study in advanced NSCLC patients who had failed standard platinum-
based chemotherapy (ChiCTR 1900027634, Registered 22 November 2019). Eligible patients received docetaxel 75 mg/m?
(day 1) plus sintilimab 200 mg (day 3) Q3W. Those did not progress after 4—6 cycles received sintilimab 200 mg Q3W as
maintenance treatment. The primary endpoint was PFS.

Results Forty patients were enrolled between October 2019 and October 2020. With a median follow-up of 12.2 months,
the median PFS was 5.8 months, and the PFS rates at 6 and 12 months were 48% and 30%, respectively. The median overall
survival (OS) was 12.6 months, with a 12-month OS rate of 62.0%. The overall response rate was 32.4%, and the disease
control rate was 89.2%. The incidence of all and > grade 3 treatment-related adverse events (TRAEs) were 65% (26/40) and
17.5% (7/40), respectively. No TRAEs-related permanent treatment discontinuation or death occurred. bTMB reduction at
6 weeks was associated with a longer PFS (NR vs 3.0 months, P <0.0001).

Conclusion This prospective phase II study in China suggested that sintilimab plus docetaxel might improve PFS and tumor
response with good tolerability for Chinese patients with previously treated advanced NSCLC. bTMB reduction at 6 weeks
could serve as a potential predictive biomarker for this regimen.

Keywords Non-small cell lung cancer - Sintilimab - Immune checkpoint - Programmed death ligand-1 - Programmed
death-1

Introduction

Lung cancer is the leading cause of cancer-related mortality
in China, and non-small cell lung cancer (NSCLC) accounts
for approximately 80-85% of all lung cancer cases (Ettinger
et al. 2021; Siegel et al. 2021). More than 60% of patients
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with NSCLC are diagnosed with locally advanced or meta-
static disease (Adizie et al. 2019; Ettinger et al. 2021) and
fail to receive curative treatments. The advent of immuno-
therapy, immune checkpoint inhibitors (ICIs) in particular,
has revolutionized the approach to NSCLC (Gandhi et al.
2018; Paz-Ares et al. 2020; Socinski et al. 2021; Reck et al.
2016). However, ICIs has not yet been widely accepted as
the initial treatment of NSCLC, with approximately only
40% patients receiving first-line ICIs (Afzal et al. 2018). For
later line settings, ICI monotherapy has become a new stand-
ard treatment for patients after progression on chemotherapy
based on its significant overall survival benefits (Borghaei
et al. 2015, 2021; Wu et al. 2019; Rittmeyer et al. 2017).
However, compared with docetaxel, mono-immunotherapy
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did not significantly improve the median progression-free
survival (mPFS) (Borghaei et al. 2015, 2021; Wu et al. 2019;
Rittmeyer et al. 2017).

Recent data have highlighted the ability of chemotherapy
to enhance immunogenicity and/or to break immune-resist-
ance of the tumor and its microenvironment (Bruno et al.
2017; Wanderley et al. 2018; Suzuki et al. 2005; Welters
et al. 2016; Galluzzi et al. 2020), and the potential syner-
gistic antitumor effects of programmed death-1 (PD-1)/
programmed death ligand-1 (PD-L1) inhibitors in combina-
tion with chemotherapy have been confirmed in a variety of
solid tumors(Gandhi et al. 2018; Paz-Ares et al. 2020; Burt-
ness et al. 2019; Janjigian et al. 2021). Besides, the order
of administration of combination therapy has been recog-
nized as an important factor influencing clinical outcomes.
Preclinically, administration of cyclophosphamide 1 day
before treatment with anticytotoxic T lymphocyte antigen 4
(CTLA-4) inhibitor achieved a favorable antitumor response,
whereas reversing the order of drug administration led to the
apoptosis in CD8* T lymphocytes and attenuated the effects
of anti-CTLA-4 (Iida et al. 2017). Furthermore, a biomarker
analysis in breast cancer revealed that the immune-related
genes that involved in PD-1/PD-L1 and T cell-mediated
cytotoxicity pathways were upregulated after chemotherapy
(Voorwerk et al. 2019). Altogether, these results suggested
that the preceding administration of chemotherapy might
improve the synergistic antitumor activity with subsequent
IClIs.

Sintilimab is a recombinant fully human immunoglobulin
G4 monoclonal antibody that blocks the interaction between
PD-1 and PD-L1 (Gao et al. 2020; Shi et al. 2019). Previous
clinical study evidence showed that sintilimab monotherapy
had promising antitumor activities in patients with previ-
ously treated advanced NSCLC (Li et al. 2018). Herein, we
conducted a phase II study to evaluate the efficacy and safety
of a subsequent-line regimen in patients with advanced
NSCLC, in which sintilimab would be administered 2 days
after docetaxel.

Materials and methods
Study design and patients

This was a prospective, single-arm, phase II study investi-
gating the efficacy and safety of sintilimab in combination
with docetaxel in Chinese patients with previously treated
advanced NSCLC. This trial was conducted in Shandong
Cancer Hospital and Institute, China and was registered
with chictr.org.cn (ChiCTR1900027634). The protocol was
approved by the institutional Ethics Board and all patients
provided written informed consent before enrollment.
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Key inclusion criteria were: age 18-75 years; histo-
logically or cytologically confirmed NSCLC with locally
advanced, metastatic, or recurrent disease that was unresect-
able or unsuitable for radical concurrent chemoradiotherapy;
progressed on first-line platinum-based chemotherapy; and
an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status score < 1. Patients harboring EGFR-sensitive
mutations or ALK alterations must have had at least one-line
of tyrosine kinase inhibitor (TKI) treatment.

Key exclusion criteria included mixed non-small cell and
small cell pathological components, previous treatment with
ICIs or taxanes and symptomatic brain metastasis.

Treatments

Eligible patients received docetaxel 75 mg/m? on day 1 and
sintilimab 200 mg on day 3 every three weeks (Q3W) for
up to 4-6 cycles. Patients who did not progress after 4—-6
cycles received sintilimab (200 mg, Q3W) as maintenance
therapy until progressive disease (PD), intolerance, or up to
35 cycles. Patients with first documented PD were permitted
to continue study treatment if the investigators determined
that the patient could benefit from continuous treatment until
PD was confirmed in subsequent examinations.

Assessment

Tumor response was assessed by investigators per the
Response Evaluation Criteria for Solid Tumors (RECIST)
v1.1 at baseline and every six weeks until PD. For patients
who received at least one dose of the study treatment, safety
was monitored continuously starting from the first dose until
30 days after the last dose of the study treatment. AEs were
graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events version 5.0.

Endpoints

The primary endpoint was PFS, defined as the time from
the first dose of study treatment to the first documented PD
or death from any cause, whichever came first. The second-
ary endpoints included overall response rate (ORR), dis-
ease control rate (DCR), duration of response (DOR), time
to response (TTR), OS, and safety. OS was defined as the
time from the first dose of study treatment to death from
any cause.

Biomarker analysis

Peripheral blood samples were collected at baseline and
6 weeks after treatment initiation for comprehensive circu-
lating tumor DNA (ctDNA) profiling. All samples were sub-
jected to next-generation sequencing (NGS) with a panel of
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448 cancer-related genes panel (Amoy Diagnostics, Xiamen,
China) on an Illumina NovaSeq 6000 platform (Illumina,
San Diego, USA). For bTMB assessment, the total num-
ber of substitutions and indels detected was divided by the
length of sequenced ctDNA (1.16 Mb). At week 6, patients
who had > 2 somatic variants (b TMB > 1.72 mutations/Mb)
were defined as ctDNA residual, while those who had <1
somatic variant (bTMB <0.86 mutations/Mb) were defined
as non-ctDNA residual. Testing for PD-L1 was not manda-
tory in this study, and no particular agent was required.

Statistical analysis

Continuous variables were presented by medians with
minimum and maximum values. Categorical variables were
described by frequencies and percentages. Median PFS and
OS were calculated with corresponding two-sided 95% con-
fidence interval (CI) using Kaplan—Meier method. ORR and
DCR with 95% ClIs were calculated with Clopper—Pearson
method. All comparisons were two-sided at the 0.05 level of
significance (multiplicity was not adjusted). Data were ana-
lyzed with R, version 4.0.3 (The R Foundation for Statistical
Computing, Vienna, Austria).

Results

Patient characteristics

Between October 2019 and October 2020, 40 patients
were enrolled and received at least one cycle of the study

treatment (Supplementary Fig. 1). The median age was
55 years (range 31-71 years) and 7 (17.5%) were older than
65 years. Of all, 10 (25%) had brain metastases at base-
line, and 4 (10%) had EGFR mutations and 6 (15%) had
KRAS mutations. Twenty-two (55%) patients received prior
chemotherapy, while 18 (45%) patients received prior chem-
otherapy plus anti-angiogenesis agents (17 patients received
chemotherapy plus bevacizumab, including 4 patients with
EGFR mutations who failed on first-line EGFR-TKI, and one
received chemotherapy plus recombinant human endostatin)
(Table 1).

Efficacy

As of the data cutoff date of June 30, 2021, 6 patients were
still on study treatment, and the median follow-up time was
12.2 months (range 1.6-20.6 months). A total of 28 patients
(70%) had PFS events, with a median PFS of 5.8 months
(95% CI 4.1-8.4 months). The PFS rates at 6 and 12 months
were 48% and 30%, respectively (Fig. 1a). The median OS
(mOS) was 12.6 months (95% CI 5.8-16.1 months), with a
12 months OS rate of 62% (Fig. 1b).

Among 37 (92.5%) patients who received at least
one tumor assessment, the ORR was 32.4% (95% CI
18.0-49.8%), including 1 (2.7%) CR and 11 (29.7%) PR,
and the DCR was 89.2% (95% CI 74.6-97.0%) (Supplemen-
tary Table 1, Fig. 2a). The median DOR was not reached
(NR) (95% CI 4.4 months—NR), and the median TTR was
3.9 months (95% CI 1.6-5.0 months). There was a sta-
tistically significant improvement in mPFS [NR (95% CI
5.5 months—NR) vs. 4.9 months (95% CI 3.6-8.3 months);

Table 1 Baseline characteristics
of the patients

Characteristic

Median/n%

Age, years (range)

Gender
Disease stage
ECOG PS

Smoking status

Histology

Metastases

Treatment history

Previously systemic treatment

Best response to first-line treatment

PD-L1
Driver gene mutation
Baseline bTMB (range)

<65 years/ > 65 years 55 (31-71)

33 (82.5)/7 (17.5)

Male/female 31 (77.5)/9 (22.5)
/v 8 (20)/32 (80)

0/1 5(12.5)/35 (87.5)
Nonsmoker/never smoked 18 (45)

Current smoker 22 (55)

Adenocarcinoma/squamous cell carcinoma 35 (87.5)/5 (12.5)

Liver/brain/bones 5 (12.5)/10 (25)/8 (20)

1L/2L 36 (90)/4 (10)

Chemotherapy/chemotherapy plus bevaci- 22 (55)/17 (42.5)/4 (10)

zumab/EGFR-TKIs

CR/PR/SD 1 (2.5)/6 (15)/13 (32.5)

Positive/negative/unknown 4 (10)/5 (12.5)/31 (77.5)

EGFR/KRAS/TP53* 4 (10)/6 (15)/22 (55)
4.7 (0.9-23.3)

“Three patients with TP53 mutation also carried EGFR-sensitive mutation. Six cases with KRAS muta-
tion had TP53 concurrent mutations. Among, five were detected by blood and one was detected by tissue.
PD-L1 positive was defined as PD-L1 tumor proportion score of 1% or greater
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P=0.0017) in patients who achieved CR or PR on the study
drugs versus those who achieved SD (Table 2).

The clinical outcomes were further analyzed in sub-
groups defined by baseline characteristics. Patients with
KRAS mutation had a significantly longer mPFS than those
with EGFR mutations (16.1 vs. 1.6 months, P=0.0017).
Patients > 65 years of age and with baseline brain metas-
tasis had a mPFS of 6.0 months and 4.9 months, respec-
tively (Table 2). The mPFS was 8.3 months (95% CI
3.6 months—NR) and 5.6 months (95% CI 1.8-8.8) for
patients who received prior chemotherapy and prior chem-
otherapy plus bevacizumab, respectively. For patients who
achieved PR, SD, and PD with their prior treatments, the
mPFS was 5.2 months (95% CI 2.3 months—NR), 8.4 months
(95% CI 4.3 months—NR), and 8.3 months (95% CI
1.6 months—NR), respectively (Table 2). Regarding ORR,
there was no significant difference among patients with dif-
ferent baseline characteristics, except for the PD-L1 status
(ORR =66.7% in PD-L1-positive vs. 40% in PD-L1-nega-
tive) (Fig. 2b).

Thirteen patients were suspended on treatment or tumor
assessment due to the coronavirus disease 2019 pandemic,
with a median treatment suspension time of 17 days (range
8-49 days). Among, two patients withdrew from the study,
including one who achieved SD at the time of withdrawal,

Table 2 Univariable analysis of PFS

and one died 7 months later. For those 11 patients who con-
tinued the treatment, 4 achieved PR and 7 achieved SD.

Safety

As of June 30, 2021, the median treatment duration was
5.9 months (range 0.7-19.1 months). The median treatment
cycles was 4 (range 1-6) and 8 (range 1-23) for docetaxel
and sintilimab, respectively. Two patients received only one
cycle of study regimen, including one received 2 cycles of
docetaxel during the study period. Among, two were nega-
tive for driver mutation, and one harbored EGFR-sensitive
mutations.

Twenty-six patients (65%) experienced treatment-
related AEs (TRAEs) and the most common TRAEs were
leukopenia (n =13, 32.5%), neutropenia (n="7, 17.5%),
and alopecia (n=35, 12.5%). Grade 3 TRAESs occurred in
7 patients (17.5%), including 3 of leucopenia (7.5%), 3 of
neutropenia (7.5%) and one of pain (2.5%). Among the
patients who experienced grade 3 leucopenia, one (2.5%)
developed grade 4 leukopenia after the first cycle, and it
was the only grade 4 TRAE during the study period. There
were no TRAEs-related permanent treatment discontinu-
ation or death (Table 3). Immune-related AEs occurred
in eleven patients (27.5%). Three patients experienced

Subgroup Population Counts (event/ mPFS (95% CI) Log-rank P value
total)

Total population 28 5.8(4.1,84)

Age, years Age>65 517 6.0 (3.3, NR) 0.5402
Age <65 23/33 4.9 (3.6, 8.4)

Histology type Adenocarcinoma 24/35 5.7(3.9,8.3) 0.6222
Squamous cell carcinoma 4/5 12.6 (2.3, NR)

Smoking status Current smoker 15/22 5.8 (3.0, 12.6) 0.6222
Nonsmoker/never smoked 13/18 6.9 (4.1, 16.1)

PD-L1 status PD-L1 positive 1/4 NR (4.1, NR) 0.3587
PD-L1 negative 3/5 3.0 (1.4, NR)

Brain/meningeal metastasis No 21/30 6.9 (4.1, 16.1) 0.5948
Yes 7/10 4.9 (1.6,8.4)

Driver gene mutation EGFR + 4/4 1.6 (1.0, NR) 0.0122
KRAS + 3/6 16.1 (3.0, NR)

First-line systemic treatment® Chemotherapy 10/17 8.3 (3.6, NR) 0.4337
Chemotherapy plus bevacizumab 9/13 5.6 (1.8, 8.8)

BOR of first-line treatment PR 5/6 5.2 (2.3,NR) 0.6419
SD 8/13 8.4 (4.3, NR)
PD 6/11 8.3 (1.6, NR)

BOR of study treatment CR+PR 3/12 NR (5.5, NR) 0.0017
SD 19/21 4.9 (3.6, 8.3)

BOR Best overall response, NR Not reached

*Patients with squamous cell carcinoma or EGFR wild type were excluded from this subgroup analysis
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Table 3 Safety profile

Safety (n=40)

TRAES, n (%) 26 (65.0%)
Grade >3 TRAEsS, n (%) 7(17.5%)
TRAE:S leading to discontinuation, n (%) 0 (0%)
TRAE:S leading to death, n (%) 0 (0%)
TRAE:s leading to delayed medication, n (%) 4 (10%)
Grade 1, n (%) 1(2.5%)
Grade 2, n (%) 3 (7.5%)
irAEs, n (%) 11 (27.5%)
Grade >3 irAEs, n (%) 1(2.5%)
TRAE Any grade (%) Grade 1-2 (%) Grade 3-4 (%)
Leucopenia 13 (32.5) 10 (25) 3(7.5)*
Neutropenia 7(17.5) 4 (10) 3(7.5)
Alopecia 5(12.5) 5(12.5) 0(0)
Lymphocytopenia 3(7.5) 3(7.5) 00
Constipation 3(7.5) 3(7.5) 0(0)
Fever 3(7.5) 3(7.5) 0(0)
Weakness 3(7.5) 3(7.5) 0(0)
Diarrhea 3(7.5) 3(7.5) 0(0)
Pain 2(5) 1(2.5) 1(2.5)
Anemia 2(5) 2(5) 0(0)
Thrombocytopenia 2(5) 2(5) 0(0)
Increased alanine aminotransferase 12.5) 1(2.5) 0(0)
Increased aspartate aminotransferase 1(2.5) 1(2.5) 0(0)
irAE Any Grade (%) Grade 1-2 (%) Grade 3 (%)
Hypothyroidism 4 (10) 4 (10) 0(0)
Pneumonia 3(7.5) 3(7.5) 0(0)
Increased r-glutamyltransferase 2(5) 0(0) 0(0)
Fever 2(5) 2(5) 0(0)
Skin rash 1(2.5) 1(2.5) 0 (0)
Cardiac insufficiency 1(2.5) 1(2.5) 0(0)
Increased a-hydroxybutyrate dehydrogenase 1(2.5) 1(2.5) 0(0)

Any grade of TRAE with an incidence of >2.5% or irAE with an incidence of >2.5% were presented

All grade 3 or worse events are shown in this table

#One patient developed Grade 4 leukopenia after the first drug cycle, which is not a serious adverse event

grade 2 pneumonitis, including one who had pneumonia
at baseline. The median onset time of pneumonitis was
84 days (range 16-92 days). All three patients were nega-
tive for driver mutations and had no history of EGFR-TKI
or ALK-TKI treatment. At first-line treatment, one patient
received pemetrexed plus carboplatin, one had bevaci-
zumab in combination with pemetrexed plus cisplatin, and
one was treated with gemcitabine combined with cispl-
atin. Pneumonitis resolved after sintilimab suspension and
treatments of corticosteroids. Two patients continued treat-
ment with sintilimab after recovery and did not develop
recurrent pneumonitis. One achieved a sustained PR till
the data cutoff date.
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Exploratory biomarker analysis

ctDNA profiling was performed in samples from 32 patients
at baseline and after two treatment cycles (at week 6) for 23
patients. In total, 34 cancer-related gene alterations were
detected in 27 samples obtained at baseline (Supplemen-
tary Fig. 2). Although, the bTMB level at baseline did not
significantly differ among the patients with different tumor
response (P=0.898), it was significantly lower in patients
with CR + PR compared with patients with SD or PD at
week six (P=0.0427) (Supplementary Fig. 3). Moreover,
the change in bTMB level was positively correlated with
that of tumor size (Supplementary Fig. 4).
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Compared to the patients with ctDNA residual (n=11,
47.8%), patients with non-ctDNA residual (12, 52.2%) had a
significantly longer mPFS (NR vs. 3.0 months, P <0.0001),
an improved ORR (75 vs. 0%, P=0.0003), and a numeri-
cally higher DCR (100 vs. 72.7%, P =0.09) (Fig. 3).

Discussion

This is the first prospective phase II study that explored
the combination of an ICI with chemotherapy in Chinese
NSCLC patients who progressed on prior chemotherapies.
Sintilimab plus docetaxel conferred favorable survival ben-
efits in terms of mPFS (5.8 months) and mOS (12.6 months),
encouraging tumor response (ORR =32.4%, DCR =89.2%)
and a tolerable safety profile in the study population.
Although ICI monotherapy has become the standard
second-line treatment in advanced NSCLC patients who
failed first-line chemotherapy, the efficacy of ICI mono-
therapy remains unsatisfactory. The ORR ranges from 10
to 20% and the PFS is approximately 3 months (Wu et al.
2019; Borghaei et al. 2015, 2021; Rittmeyer et al. 2017).
Recently, ICI-containing combination regimens at second-
line were developed to enhance its therapeutic effect. In the
PROLUNG phase II study (Arrieta et al. 2020), pembroli-
zumab plus docetaxel has demonstrated a prolonged PFS
and improved tumor response in Mexican NSCLC patients
compared to docetaxel monotherapy. In China, retrospective
studies (Huang et al. 2021; Zhai et al. 2020; Mao et al. 2021)
revealed that ICIs combined with chemotherapy or antian-
giogenic therapy conferred survival benefits in patients
who failed first-line treatment. However, study bias may
arise from the small sample size or physician preference for
ICIs and chemotherapeutic agents in these studies. In this
study, the PFS benefit (5.8 months) appeared superior with
sintilimab plus docetaxel when compared with ICI mono-
therapies, including sintilimab. Despite that, a much longer
follow-up time is required to confirm the benefits in OS, our

=d— 5 "W bTMB=21.72 mut/Mb
1 61W bTMB<0.86 mut/Mb

100

PFS
3

P<0.0001

0 200 400 600
Time/days

Fig.3 The correlation between 6th week bTMB status and PFS

findings supported the second-line strategy of utilizing ICIs
in combination with chemotherapy in patients with advanced
NSCLC.

Of note, our study has expanded treatment options to
broader patient populations in NSCLC. First, our sub-
group analysis revealed that the regimen of sintilimab plus
docetaxel provided clinical advantages in PFS and tumor
remission, regardless of the baseline characteristics, such as
baseline brain metastasis, older than 65, and poor response
to previous treatment. Second, although bevacizumab
plus chemotherapy remains an important first-line treat-
ment option for patients with advanced NSCLC (Socinski
et al. 2021), the patients failed on this regimen had limited
subsequent treatment options. In our study, a PFS benefit
(5.6 months) was observed in patients who progressed on
bevacizumab plus chemotherapy, providing a new thera-
peutic option for this specific population. Finally, mutations
in KRAS accounts for approximately 10% of the Chinese
NSCLC patients (Liu et al. 2020) and is related to poor prog-
nosis with limited targeted therapy options. Consistent to a
meta-analysis (Landre et al. 2021) that has demonstrated the
benefits of ICI therapy in NSCLC patients harboring KRAS
mutations, a significant benefit in mPFS (16.1 months) was
observed in patients with KRAS mutations (n=06) in this
study. It is noteworthy that all six patients had TP53 co-
mutation, which together with KRAS, is now considered
a potential predictive biomarker for ICI therapy outcomes
(Dong et al. 2017). Therefore, our findings suggested that
IClIs plus chemotherapy could be a novel option for patients
with concurrent KRAS/TP53 mutations.

In previous studies, combination therapy was commonly
administered on the same day, and ICIs preceded chemo-
therapeutic agents. However, several studies have emerged to
investigate alternative administration schedules. It is hypoth-
esized that chemotherapy may induce a favorable tumor
microenvironment and potentially enhance the response to
subsequent PD-1 blockade. In the present study, patients
received sintilimab two days after docetaxel. Similarly, the
PROLONG study (Arrieta et al. 2020) has evaluated the effi-
cacy of docetaxel on day 1 followed by pembrolizumab on
day 8. Additional studies are warranted to study the underly-
ing mechanisms and conduct head-to-head comparisons to
optimize the dosing schedule.

In adverse event terms, sintilimab plus docetaxel did not
have any unexpected AEs and had a similar irAEs profile
to sintilimab or other ICIs. The main grade >3 AEs were
considered related to chemotherapy. There were no grade
5 TRAEs, nor any TRAE-related permanent treatment
discontinuation.

Although the OAK study suggested bTMB could be a
potential predictive biomarker for PFS in patients treated
with atezolizumab, bTMB status in predicting ICI efficacy
remains controversial (Gandara et al. 2018). In this study,
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bTMB reduction at week six was associated with better
response and longer PFS, suggesting that the dynamic
change in bTMB status, rather than the baseline bTMB
status, could be a predictor of the clinical outcomes of ICI-
based therapies. Similar to our findings, a phase II study
(NCT02644369) evaluating pembrolizumab in advanced
solid tumors addressed the importance of monitoring the
dynamic changes in bTMB (Bratman et al. 2020).

This study has several limitations worth noting, such as
single arm and a small sample size, which may affect the
power and significance of the finding. Although our study
suggested ICIs plus chemotherapy could be a novel option
for patients with concurrent KRAS/TP53 mutations (n=6)
but not for those with EGFR mutations (n=4), studies
with larger cohort size are needed to confirm our find-
ings. Besides, there were no sufficient PD-L1 expression
data to determine the association of PD-L1 expression
with treatment outcomes. Furthermore, this study did not
include the patients who had failed first-line ICIs. Given
the increasing applications of immunotherapy in clinical
practice, a high medical need exists for the development of
salvage therapies for patients who have failed immunother-
apy. As reported by a previous phase II study, pembroli-
zumab combined with docetaxel or pemetrexed showed
potential benefits on PFS and OS in patients who failed
previous immunotherapy (Shukla et al. 2021). Therefore,
further studies are warranted to investigate whether late-
line immune combined chemotherapy could provide bene-
fits for this population. Finally, the underlying mechanisms
by which dosing orders improve efficacy remain unclear,
and dosing schedule need to be optimized.

Conclusion

Sintilimab plus docetaxel has the potential to become a new
second-line treatment option for patients with advanced
NSCLC, and future studies with larger sample sizes are
warranted. More so, the dynamic changes in on-treatment
bTMB levels could be considered as a new predictive bio-
marker in patients treated with ICIs and chemotherapy.
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