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Background: Pembrolizumab and sintilimab have both been approved by the China National Medical 
Products Administration (NMPA) for the first-line treatment of advanced non-small cell lung cancer 
(NSCLC). These two drugs have several differences in biological characteristics and population in clinical 
trials. The current retrospective study was conducted to compare the efficacy and safety of sintilimab and 
pembrolizumab as first-line treatments in patients with advanced NSCLC.
Methods: Consecutive patients with advanced NSCLC who received sintilimab or pembrolizumab 
as first-line therapy, with or without chemotherapy, from November 2018 to October 2021 in the First 
Affiliated Hospital of Soochow University and Dushu Lake Hospital Affiliated to Soochow University were 
retrospectively reviewed. Clinical data and treatment response were collected and survival was followed up. 
Kaplan-Meier method was used to estimate survival curves. The patients were divided into the sintilimab 
group and the pembrolizumab group according to the PD-1 inhibitors they received during treatment. The 
primary objective was to compare objective response rate (ORR) and progression-free survival (PFS) between 
the two groups. The secondary objectives were to compare disease control rate (DCR) and analyze adverse 
events (AEs) of the two groups.
Results: A total of 124 patients were enrolled, including 68 patients (54.8%) in the sintilimab group and 56 
patients (45.2%) in the pembrolizumab group. The baseline characteristics of the patients were comparable 
between the two groups. The ORR was 50% in the sintilimab group and 46.4% in the pembrolizumab 
group (P=0.69). The DCR was 89.7% and 89.3% in the sintilimab group and the pembrolizumab group, 
respectively (P=0.94). The median PFS time was 9.9 months in patients treated with sintilimab compared to 
10.8 months in patients on pembrolizumab treatment [hazard ratio (HR) =0.960; 95% confidence interval 
(CI): 0.574–1.606; P=0.875]. The median OS time was not reached in either group of patients. The incidence 
of grade 3–4 treatment-related adverse events (TRAEs) was 25% (17/68) in the sintilimab group and 21.4% 
(12/56) in the pembrolizumab group.
Conclusions: Sintilimab has similar efficacy to pembrolizumab as a first-line treatment option for patients 
with advanced NSCLC in clinical practice, with manageable AEs.
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Introduction

Lung cancer is the leading cause of cancer-related deaths 
worldwide (1). Non-small cell lung cancer (NSCLC), as 
the most common histological type, accounts for more than 
85% of all lung cancers, with a predicted 5-year survival 
of 16% (2). Immune checkpoint inhibitors (ICIs), such 
as programmed death-1 (PD-1) and programmed death-
ligand 1 (PD-L1) inhibitors, have led to a breakthrough 
in the treatment of advanced NSCLC and prolonged the 
survival of patients (3-7). Based on the KEYNOTE-024 
and KEYNOTE-042 clinical trials, pembrolizumab 
monotherapy has been approved by US Food and Drug 
Administration (FDA) as standard treatment for previously 
untreated advanced NSCLC with PD-L1 selective 
expression (8,9). The KEYNOTE-189 and KEYNOTE-407 
clinical trials also demonstrated that pembrolizumab in 
combination with platinum-based chemotherapy can be used 
as standard therapy for the first-line treatment of advanced 
NSCLC regardless of PD-L1 expression (10,11).

Sintilimab is a fully human IgG4 monoclonal antibody 
generated using yeast display technology, which blocks the 
binding of PD-1 to PD-L1 and PD-L2 (12). Compared 
with pembrolizumab, sintilimab has a higher binding 
affinity and unique PD-1 epitopes, which is responsible 
for its superior anti-tumor activity (13). Based on the 
ORIENT-11 trial, sintilimab plus chemotherapy with 
pemetrexed and platinum has been approved by the China 
National Medical Products Administration (NMPA) for 
previously untreated, locally advanced, or metastatic non-
squamous NSCLC patients without sensitive epidermal 
growth factor receptor (EGFR) or anaplastic lymphoma 
kinase (ALK) mutation (14). The China NMPA has also 
approved sintilimab plus gemcitabine and platinum as 
first-line treatment for locally advanced or metastatic 
squamous NSCLC according to the ORIENT-12 trial (15).

Pembrolizumab and sintilimab have both demonstrated 
great efficacy and tolerable toxicities in the treatment 
of advanced NSCLC in clinical trials. These two drugs 
have several differences in molecular structure and 
biological characteristics (13). The clinical trials of 
pembrolizumab were mainly non-Asian population while 
the trials of sintilimab were mainly Chinese population. 
A phase II interventional randomized controlled trial 
(NCT04252365) led by Chinese scholar Wu Yilong was 
designed to compare sintilimab and pembrolizumab as first-
line setting of advanced NSCLC. Patient recruitment is 
ongoing. Therefore, we conducted a retrospective cohort 
study to evaluate the efficacy and safety of sintilimab and 

pembrolizumab as first-line treatments in patients with 
advanced NSCLC, in order to provide guidance for the 
selection of treatment strategies. We present the following 
article in accordance with the STROBE reporting 
checklist (available at https://jtd.amegroups.com/article/
view/10.21037/jtd-22-225/rc).

Methods

Patient characteristics

This retrospective study enrolled consecutive patients 
with advanced NSCLC who received sintilimab or 
pembrolizumab, with or without chemotherapy, as the first-
line treatment at the First Affiliated Hospital of Soochow 
University and Dushu Lake Hospital Affiliated to Soochow 
University between November 2018 and October 2021. 
The inclusion criteria were as follows: (I) patients aged  
18 years and older; (II) diagnosis of NSCLC was confirmed 
by histopathology; (III) patients with clinical stage IIIB–
IVB NSCLC according to the 8th edition of American Joint 
Committee on Cancer tumor, node, metastasis (AJCC TNM) 
staging system; (IV) patients who received at least 2 cycles 
of sintilimab or pembrolizumab therapy and completed 
at least 1 follow-up visit; and (V) non-squamous NSCLC 
patients confirmed to have no EGFR sensitizing mutation 
or ALK translocation. The exclusion criteria were as follows: 
(I) patients with NSCLC combined with other malignant 
neoplasms; (II) patients who switched to another PD-1 
inhibitor during treatment; and (III) patients whose clinical 
data was incomplete. The patients were divided into the 
sintilimab group and the pembrolizumab group according 
to the drugs they received during treatment. Patients were 
followed up through clinic or telephone interview every 
month and the last follow-up date was November 30, 2021. 

This study was approved by the Ethics Committee 
of The First Affiliated Hospital of Soochow University 
(No. 2020199) and Dushu Lake Hospital Affiliated to 
Soochow University was informed and agreed with the 
study. It was registered on the China Clinical Trials 
(ChiCTR2000038584). Individual consent was waived due 
to the retrospective nature of this study. All procedures 
performed in this study were in accordance with the 
Declaration of Helsinki (as revised in 2013).

Treatment regimen

Patients received sintilimab or pembrolizumab (200 mg) 
intravenously every 3 weeks. The chemotherapy agents for 
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patients with non-squamous NSCLC included pemetrexed 
with or without platinum. The chemotherapy agents 
for patients with squamous NSCLC included docetaxel, 
paclitaxel, nab-paclitaxel, or gemcitabine with or without 
platinum. Chemotherapy agents were administered as 
follows: pemetrexed 500 mg/m2, intravenously; docetaxel  
75  mg/m 2,  intravenous ly ;  pac l i taxe l  175 mg/m 2, 
intravenously; nab-paclitaxel 100 mg/m2, intravenously; and 
gemcitabine 1,250 mg/m2, intravenously.

Assessments

The basic clinical data of the patients were collected, 
including age, gender, smoking status, Eastern Cooperative 
Oncology Group performance status (ECOG-PS), tumor 
TNM stage, pathological type, site of distant metastasis, 
and PD-L1 expression. The results of white blood cell 
count, neutrophil count, hemoglobin, platelet count, alanine 
transaminase, aspartate transaminase, thyroid stimulating 
hormone, free triiodothyronine, and free thyroxine during 
therapy were also collected. Chest and abdomen computed 
tomography (CT) scans and cranial magnetic resonance 
imaging (MRI) were performed regularly to evaluate the 
therapeutic response which was defined according to the 
Response Evaluation Criteria in Solid Tumors (RECIST, 
version 1.1). Objective tumor responses include complete 
response (CR), partial response (PR), stable disease (SD), 
and progressive disease (PD). The efficacy parameters 
include objective response rate (ORR), disease control rate 
(DCR), progression-free survival (PFS), and overall survival 
(OS). The ORR was defined as the CR plus PR rates. The 
DCR was defined the combination of the CR, PR, and SD 
rates. The PFS was defined as the period from the start 
of sintilimab or pembrolizumab administration to tumor 
progression or death. The OS was calculated as the time 
from the start of sintilimab or pembrolizumab administration 
to any cause of death. All adverse events (AEs) were evaluated 
according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events, version 4.0. The 
primary objective of this study was to compare ORR and PFS 
between the sintilimab group and the pembrolizumab group. 
The secondary objectives were to compare DCR and analyze 
AEs of the two groups.

Statistical analysis

Categorical variables were compared using Chi-square or 
Fisher’s exact test in the baseline characteristics of patients 

in the sintilimab group and the pembrolizumab group. The 
PFS curves were drawn using the Kaplan-Meier method 
and statistical differences were calculated using a two-sided 
log-rank test. Hazard ratios (HR) and 95% confidence 
intervals (CIs) were estimated using a Cox proportional-
hazards regression model. For subgroup analysis, the same 
method was used to calculate PFS after categorizing the 
patients by age, gender, smoking status, ECOG-PS, tumor 
TNM stage, pathological type, PD-L1 expression, and 
treatment strategy. A two-sided P<0.05 was considered 
statistically different. All statistical analyses were performed 
using GraphPad Prism version 7.0 and SPSS version 23.0.

Results

Patient characteristics

A total of 124 patients with advanced NSCLC who 
received sintilimab or pembrolizumab, with or without 
chemotherapy, as the first-line treatment were enrolled in 
this study. The baseline characteristics of the patients are 
summarized in Table 1. There were 68 patients (54.8%) 
in the sintilimab group and 56 patients (45.2%) in the 
pembrolizumab group. The baseline characteristics of the 
patients were comparable between the two groups.

The median ages were 67 years (36–87 years) in 
the sintilimab group and 65 years (34–88 years) in the 
pembrolizumab group. There was a larger proportion of 
males than females in both groups. A total of 47 patients in 
the sintilimab group and 34 patients in the pembrolizumab 
group were past or current smokers. There were 7 patients 
in the sintilimab group and 5 patients in the pembrolizumab 
group with ECOG ≥2. In both treatment groups, there 
was a higher proportion of patients with stage IV tumors 
compared to patients with stage III tumors. In the sintilimab 
group, 41 patients were diagnosed with non-squamous 
NSCLC and 27 patients were diagnosed with squamous 
NSCLC. In the pembrolizumab group, 34 patients were 
diagnosed with non-squamous NSCLC and 22 patients 
were diagnosed with squamous NSCLC. A total of 92 
patients underwent a PD-L1 (22C3) expression assay before 
treatment. In the sintilimab group, 20 patients had high PD-
L1 expression (PD-L1 ≥50%), 20 patients had low PD-L1 
expression (1%≤ PD-L1 <50%), and 7 patients had negative 
PD-L1 expression (PD-L1 <1%). In the pembrolizumab 
group, 25 patients had high PD-L1 expression, 17 patients  
had low PD-L1 expression, and 3 patients had negative 
PD-L1 expression. Brain metastases occurred in 7 patients  
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Table 1 Baseline characteristics of the study participants

Clinicopathological 
parameters

Sintilimab 
(n=68)

Pembrolizumab 
(n=56)

P value

Age, n (%) 0.37

<65 years 25 (36.8) 25 (44.6)

≥65 years 43 (63.2) 31 (55.4)

Gender, n (%) 0.90

Male 60 (88.2) 49 (87.5)

Female 8 (11.8) 7 (12.5)

Smoking status, n (%) 0.33

Never 21 (30.9) 22 (39.3)

Current or past 47 (69.1) 34 (60.7)

ECOG PS, n (%) 0.77

0–1 61 (89.7) 51 (91.1)

≥2 7 (10.3) 5 (8.9)

TNM stage, n (%) 0.89

III 19 (27.9) 15 (26.8)

IV 49 (72.1) 41 (73.2)

Pathological type, n (%) 0.96

Non-squamous NSCLC 41 (60.3) 34 (60.7)

Squamous NSCLC 27 (39.7) 22 (39.3)

Metastasis, n (%)

Brain 7 (10.3) 11 (19.6) 0.56

Bone 12 (17.6) 20 (35.7) 0.31

Liver 5 (7.4) 7 (12.5) 0.80

Adrenal gland 4 (5.9) 6 (10.7) 0.99

PD-L1 expression, n (%) 0.22

≥50% 20 (29.4) 25 (44.6)

≥1% and <50% 20 (29.4) 17 (30.4)

<1% 7 (10.3) 3 (5.4)

Unknown 21 (30.9) 11 (19.6)

Treatment strategy, n (%) 0.48

Monotherapy 9 (13.2) 10 (17.9)

Combination therapy 59 (86.8) 46 (82.1)

ECOG PS, Eastern Cooperative Oncology Group performance 
status; TMN, tumor, node, metastasis; NSCLC, non-small cell 
lung cancer; PD-L1, programmed death-ligand 1.

and 11 pat ients  in  the s int i l imab group and the 
pembrolizumab group, respectively. Liver metastasis was 
detected in 5 patients in the sintilimab group and 7 patients 
in the pembrolizumab group. In the sintilimab group,  
9 patients received sintilimab monotherapy and 59 patients 
received sintilimab combined with chemotherapy. In the 
pembrolizumab group, 10 patients received pembrolizumab 
monotherapy, while 46 patients received pembrolizumab 
combined with chemotherapy.   

Efficacy

In the sintilimab group, 34 (50%) patients achieved PR, 
27 (39.7%) patients achieved SD, and 7 (10.3%) patients 
suffered PD. In the pembrolizumab group, 26 (46.4%) 
patients experienced PR, 24 (42.9%) patients had SD, and 
6 (10.7%) patients had PD. The ORR was 50.0% versus 
46.4% (P=0.69) and the DCR was 89.7% versus 89.3% 
(P=0.94) in the sintilimab group and the pembrolizumab 
group, respectively. Subgroup analysis was performed 
based on pathological type. In patients with non-squamous 
NSCLC, the ORR was 46.3% and 44.1% (P=0.85), and 
the DCR was 87.8% and 88.2% (P=1.00) in the sintilimab 
group and the pembrolizumab group, respectively. In 
patients with squamous NSCLC, the ORR was 55.6% 
and 50.0% (P=0.70), and the DCR was 92.6% and 90.9% 
(P=1.00) in the sintilimab group and the pembrolizumab 
group, respectively (Table 2).

The survival analysis showed that the median PFS was 
9.9 months in the sintilimab group and 10.8 months in the 
pembrolizumab group (HR =0.960; 95% CI: 0.574–1.606; 
P=0.875). In non-squamous NSCLC, the median PFS was 
9.5 and 12.8 months (HR =1.045; 95% CI: 0.528–2.069; 
P=0.898) in the sintilimab group and the pembrolizumab 
group, respectively. In squamous NSCLC, the median 
PFS was 10.1 months in the sintilimab group compared to  
8.2 months in the pembrolizumab group (HR =0.772; 
95% CI: 0.348–1.710; P=0.506). Subgroup analysis was 
performed based on treatment strategy. In the monotherapy 
group, the median PFS was unreached in the sintilimab 
group and 16.5 months in the pembrolizumab group (HR 
=0.821; 95% CI: 0.202–3.337; P=0.785). In the combination 
therapy group, the median PFS was 9.1 months in the 
sintilimab group and 8.3 months in the pembrolizumab 
group (HR =0.955; 95% CI: 0.548–1.664; P=0.869). 
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Subgroup analysis based on PD-L1 expression revealed that 
patients with high PD-L1 expression had a median PFS 
of 9.9 months after treatment with sintilimab compared to 
12.2 months in patients treated with pembrolizumab (HR 
=1.221; 95% CI: 0.475–3.139; P=0.673). In patients with 
low PD-L1 expression, the median PFS was 8.6 months  
after sintilimab treatment compared to 8.2 months with 
pembrolizumab treatment (HR =0.900; 95% CI: 0.374–
2.164; P=0.808; Figure 1). Subgroup analyses based on 
age, gender, smoking status, ECOG-PS, and tumor stage 
showed no significant differences in the PFS between 
sintilimab and pembrolizumab therapy (Figure 2).

Safety

The incidences of treatment-related AEs of any grades 
were 91.2% in the sintilimab group and 89.2% in the 
pembrolizumab group, while the incidences of grade 3–4 
AEs were 25.0% and 21.4%, respectively.

The most common AEs in the sintilimab group were 
anemia (72.1%), nausea (38.2%), decreased white blood 
cell count (33.8%), decreased appetite (33.8%), and fatigue 
(30.9%), while in the pembrolizumab group the most 
common AEs were anemia (58.9%), decreased appetite 
(37.5%), increased transaminases (37.5%), nausea (33.9%), 

and vomiting (32.1%). The most common grade 3–4 AEs 
were decreased neutrophil count (11.8%), anemia (7.4%), 
decreased white blood cell count (5.9%), and increased 
transaminases (5.9%) in the sintilimab group, and decreased 
neutrophil count (7.1%), anemia (7.1%), and decreased 
white blood cell count (5.4%) in the pembrolizumab group 
(Table 3). A total of 4 patients in the sintilimab group 
and 3 patients in the pembrolizumab group discontinued 
immunotherapy permanently due to grade 3–4 AEs. The 
other AEs were successfully managed with symptomatic 
treatment. No patient developed grade 5 AEs.

Discussion

ICIs that target the PD-1/PD-L1 pathway have presented 
a novel strategy for the treatment of advanced NSCLC, 
with or without concurrent chemotherapy (6-11,16-20). 
Nevertheless, patients enrolled in randomized clinical 
trials (RCTs) must meet numerous restrictive eligibility 
criteria which may not reflect the more heterogeneous 
real-world oncological population. As ICIs enter clinical 
practice, more and more patients who were ineligible 
for RCTs are now receiving these agents. This includes 
patients with advanced age, poor ECOG-PS, untreated 
symptomatic brain metastases, history of autoimmune 
disease, multiple co-morbidities, and chronic steroid 
requirements. Recent studies examining the efficacy and 
AEs associated with immunotherapy for NSCLC in daily 
practice have observed similar outcomes to those reported 
in the RCTs (21-23). However, further investigations are 
warranted to determine whether different ICIs result in 
different treatment outcomes in NSCLC patients. This 
current study demonstrated that sintilimab is comparable to 
pembrolizumab in terms of efficacy and safety as the first-
line treatment for advanced NSCLC in the clinical setting. 
To the best of our knowledge, this report is the first to 
retrospectively compare the efficacy of two PD-1 inhibitors 
directly in patients with advanced NSCLC in daily practice.

Pembrolizumab, with or without chemotherapy, has 
become standard therapy for advanced NSCLC (8-11).  
The KEYNOTE-189 clinical trial showed that the 
ORR was 47.6% and the median PFS was 8.8 months 
in advanced non-squamous NSCLC patients without 
sensitizing EGFR or ALK genomic aberration who 
received pembrolizumab plus pemetrexed and platinum-
based chemotherapy as the first-line treatment (10). The 
KEYNOTE-407 clinical trial demonstrated that advanced 
squamous NSCLC patients who received pembrolizumab 

Table 2 Treatment efficacy of sintilimab and pembrolizumab as 
first-line treatment for advanced non-small cell lung cancer

Best overall response Sintilimab Pembrolizumab P value

Total n=68 n=56

PR 34 (50.0%) 26 (46.4%)

SD 27 (39.7%) 24 (42.9%)

PD 7 (10.3%) 6 (10.7%)

ORR 50.0% 46.4% 0.69

DCR 89.7% 89.3% 0.94

Non-squamous NSCLC n=41 n=34

ORR 46.3% 44.1% 0.85

DCR 87.8% 88.2% 1.00

Squamous NSCLC n=27 n=22

ORR 55.6% 50.0% 0.70

DCR 92.6% 90.9% 1.00

PR, partial response; SD, stable disease; PD, progressive 
disease; ORR, objective response rate; DCR, disease control 
rate; NSCLC, non-small cell lung cancer. 
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Figure 1 Kaplan-Meier curves of progression-free survival in (A) all patients; (B) patients with non-squamous NSCLC; (C) patients 
with squamous NSCLC; (D) patients receiving monotherapy; (E) patients receiving combination therapy; (F) patients with high PD-L1 
expression; and (G) patients with low PD-L1 expression. HR, hazard ratios; mPFS, median progression-free survival; NSCLC, non-small 
cell lung cancer; PD-L1, programmed death-ligand 1.

plus chemotherapy with carboplatin plus paclitaxel or nab-
paclitaxel as first-line therapy experienced an ORR of 
57.9% and a median PFS of 6.4 months (11). Sintilimab 
is a PD-1 antibody that was originally co-developed by 
Innovent Biologics and Eli Lilly and Company. It has 
been approved for the treatment of classical Hodgkin’s 
lymphoma in patients who have relapsed or are refractory 
after ≥2 lines of systematic chemotherapy (24). Sintilimab 
exhibited specific and high binding affinity to human 
PD-1, and blocked the interaction between PD-1 and its 
ligands, PD-L1 and PD-L2 (12). Preclinical and clinical 
studies have showed that sintilimab is a novel, safe, and 
effective anti-PD-1 antibody in the cancer immunotherapy 

regimens (13,25). The ORIENT-11 study evaluated the 
efficacy of sintilimab plus chemotherapy (pemetrexed 
and cisplatin or carboplatin) in treatment-naive locally 
advanced or metastatic non-squamous NSCLC patients 
without EGFR/ALK mutation. They showed that the 
median PFS was 8.9 months and the ORR was 51.9% (14).  
The ORIENT-12 study evaluated the effects of sintilimab 
plus GP as the first-line option for patients with either 
locally advanced or metastatic squamous NSCLC, and 
demonstrated that the median PFS was 5.5 months and the 
ORR was 44.7% (15). Hitherto, a combination of sintilimab 
and chemotherapy has been widely used in China for the 
treatment of patients with advanced NSCLC.
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Figure 2 Progression-free survival by subgroup in the full analysis set. ECOG PS, Eastern Cooperative Oncology Group performance status; TMN, 
tumor, node, metastasis; NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; HR, hazard ratios; CI, confidence interval.

Table 3 Adverse events following administration of sintilimab or pembrolizumab 

Adverse event
Sintilimab therapy (n=68) Pembrolizumab therapy (n=56)

All grades Grades 3/4 All grades Grades 3/4

Any 62 (91.2) 17 (25.0) 50 (89.2) 12 (21.4) 

Anemia 49 (72.1) 5 (7.4) 33 (58.9) 4 (7.1)

White blood cell count decreased 23 (33.8) 4 (5.9) 14 (25.0) 3 (5.4)

Neutrophil count decreased 18 (26.5) 8 (11.8) 14 (25.0) 4 (7.1)

Platelet count decreased 9 (13.2) 2 (2.9) 4 (7.1) 1 (1.8)

Fatigue 21 (30.9) 1 (1.5) 17 (30.4) 0

Nausea 26 (38.2) 0 19 (33.9) 0

Vomiting 20 (29.4) 1 (1.5) 18 (32.1) 1 (1.8)

Decreased appetite 23 (33.8) 0 21 (37.5) 1 (1.8)

Rash 11 (16.2) 1 (1.5) 12 (21.4) 2 (3.6)

Transaminases increased 16 (23.5) 4 (5.9) 21 (37.5) 2 (3.6)

Hyperthyroidism 3 (4.4) 0 4 (7.1) 0 

Hypothyroidism 9 (13.2) 0 8 (14.3) 0 

Pneumonia 5 (7.4) 0 6 (10.7) 1 (1.8)

<65
≥65
Sex

Male
Female 

Smoking status 
Never

Ever
ECOG PS

0–1
≥2 

TNM stage 
IIl
IV 

Pathological type
Non-squamous NSCLC 

Squamous NSCLC
PD-L1 expression 

PD-L1 ≥50%
1% ≤PD-L1 <50%
Treatment strategy 

Monotherapy
Combination therapy

Age (year)
HR (95% CI) P value

1.066 (0.432–2.628)
0.884 (0.471–1.660)

1.078 (0.619–1.878)
0.677 (0.165–2.780)

1.191 (0.522–2.715)
0.828 (0.425–1.614)

 
1.016 (0.584–1.768)
0.895 (0.223–3.586)

 
 1.039 (0.301–3.590)
0.947 (0.538–1.667)

1.045 (0.528–2.069)
0.772 (0.348–1.710)

1.221 (0.475–3.139)
0.900 (0.374–2.164)

0.821 (0.202–3.337)
0.955 (0.548–1.664)

0 1 2 3 4

Favors sintilimab Favors pembrolizumab

0.889
0.692

0.786
0.571

0.672
0.571

0.955
0.873

0.951
0.849

0.898
0.506

0.673
0.808

0.785
0.869
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The ORR and DCR obtained in our study are 
consistent with those in clinical trials (10,11,14,15). The 
ORR reached 44.1% in non-squamous NSCLC and 50% 
in squamous NSCLC in the pembrolizumab group. In 
the sintilimab group, the ORR was 46.3% in patients 
with non-squamous NSCLC and 55.6% in patients with 
squamous NSCLC. No significant statistical differences 
in ORR and DCR were observed between the two drugs. 
However, the median PFS of the two groups in our 
study was longer than that reported in KEYNOTE-189, 
KEYNOTE-407, ORIENT-11 and ORIENT-12 clinical 
trials (10,11,14,15). In the pembrolizumab group, the PFS 
was 12.8 months in patients with non-squamous NSCLC 
and 8.2 months in patients with squamous NSCLC. In 
the sintilimab group, the results were 9.5 and 10.1 months 
in non-squamous NSCLC and squamous NSCLC, 
respectively. The following reasons may account for the 
observed phenomenon. First, the percentage of patients 
with high PD-L1 and positive PD-L1 expression in our 
study far exceeded those in clinical trials (10,11,14,15). In 
patients who received a PD-L1 expression assay before 
pembrolizumab therapy, 93.3% (42/45) were PD-L1 
positive and 55.6% (25/45) had high PD-L1 expression, 
which exceeded the proport ions  reported in  the 
KEYNOTE-189 and KEYNOTE-407 clinical trials. In 
the sintilimab group, the proportion of patients with PD-
L1 positive expression and high PD-L1 expression were 
85.1% and 42.6%, respectively, which were also higher 
those reported in the ORIENT-11 and ORIENT-12 
studies. Previous studies have indicated that higher PD-L1 
expression is associated with prolonged survival of patients 
with NSCLC (6,9,26). Second, our study consisted of 
a larger proportion of locally advanced, unresectable, 
stage III patients. For such patients, durvalumab after 
concurrent chemoradiotherapy has become the standard 
therapy. With a median follow-up of 34.2 months, the 
median PFS was 17.2 months and the median OS was  
47.5 months for durvalumab in the phase 3 PACIFIC  
trial (7). Hence, it is possible that the use of sintilimab 
and pembrolizumab may also prolong the survival of these 
patients. Third, the treatment strategies in daily practice 
are not identical to those in clinical trials. Some patients 
with advanced squamous NSCLC in the sintilimab group 
received combination chemotherapy with paclitaxel or 
nab-paclitaxel, rather than with gemcitabine as used in the 
ORIENT-12 trial. The different regimens of combination 
therapy may affect the survival of the patients.

The median PFS was compared between sintilimab 

and pembrolizumab across various subgroups including 
age, gender, smoking status, ECOG-PS, tumor TNM 
stage, pathological type, PD-L1 expression, and treatment 
strategy. The results demonstrated that the median PFS 
tended to be longer with administration of sintilimab 
in patients with advanced age, female, smoking history, 
ECOG ≥2, stage IV tumor, squamous NSCLC, low PD-
L1 expression, monotherapy, and combination therapy. 
However, none of the differences were statistically 
significant. These results suggested that, in clinical practice, 
sintilimab is not inferior to pembrolizumab in terms of 
PFS in patients with advanced NSCLC. Drug toxicity is 
an important measure of successful real-world application. 
AEs were reported in all of the clinicals trials involving 
immunotherapy (16). The incidence of treatment-related 
AEs in our study were generally consistent with that 
reported previously in RCTs (8-11,14,15). The incidence 
of AEs of any grade, as well as grade 3–4 AEs, was 
relatively consistent between the sintilimab group and the 
pembrolizumab group. 

There were some limitations to this study. First, this 
is a retrospective study in two centers, with a relatively 
small sample size. Hence, information bias is unavoidable 
and future prospective analysis will be required to further 
confirm these observations. Second, due to the limited 
follow-up time, it was not possible to obtain and analyze the 
OS data. Since OS is the main endpoint in the evaluation 
of drug efficacy, future studies with a longer follow-up 
period are warranted. Third, a proportion of patients in 
this study did not undergo a PD-L1 expression assay before 
treatment. To date, PD-L1 expression remains the most 
advanced biomarker for predicting response and prognosis 
in advanced NSCLC patients (27,28). In addition, treatment 
selection bias was inevitable in this study. In daily practice, 
due to various factors, the dose of drugs administered and 
the chemotherapy regimens cannot be identical to those 
used in clinical trials.

Conclusions

In summary, the current investigation demonstrated that 
there was no significant difference in the efficacy between 
sintilimab and pembrolizumab as the first-line treatment in 
advanced NSCLC in clinical practice.
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