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Background: This meta-analysis evaluated the efficacy of PD-L1/PD-1 immunotherapy compared with 
chemotherapy in IIIB or IV or recurrent squamous non-small cell lung cancer (NSCLC) patients.
Methods: We performed a literature search on the PubMed, EMBASE, Web of Science, and Cochrane 
databases, in addition to the abstracts from major conference proceedings of the European Society for 
Medical Oncology (ESMO), the American Society of Clinical Oncology (ASCO), and the World Conference 
on Lung Cancer (WCLC) from 2004 to May 2019. Randomized controlled trials that compared PD-L1/
PD-1 immunotherapy with chemotherapy in IIIB or IV or recurrent squamous NSCLC were included. The 
endpoints were overall survival (OS), progression-free survival (PFS), objective response rate (ORR), disease 
control rate (DCR), 1-y OS rate, and 1-y PFS rate.
Results: A total of 3,213 IIIB or IV or recurrent squamous NSCLC patients from 12 trials of high quality 
were included in this meta-analysis, among whom 1,677 were in the PD-L1/PD-1 immunotherapy group 
and 1,536 were in the chemotherapy group. The results indicated that compared with chemotherapy, 
immunotherapy significantly prolonged OS (HR =0.75; 95% CI, 0.68–0.83; P<0.001) and PFS (HR 
=0.66; 95% CI, 0.60–0.73; P<0.001) in patients with advanced squamous NSCLC. The pooled model 
showed that ORR, DCR, and 1-y PFS rate were also significantly higher with immunotherapy compared 
with chemotherapy (ORR: RR =1.43; 95% CI, 1.11–1.83; P=0.005; DCR: RR =1.14; 95% CI, 1.05–1.24; 
P=0.003; 1-y PFS rate: RR =2.30; 95% CI, 1.69–3.13; P<0.001). The 1-y OS rate tended to be higher in the 
immunotherapy group, but there was no significant difference compared with chemotherapy (RR =1.28; 95% 
CI, 0.95–1.72; P=0.104).
Conclusions: Our study proves that PD-L1/PD-1 immunotherapy can significantly improve OS, PFS, 
ORR, DCR, and 1-y PFS of metastatic squamous NSCLC patients compared with chemotherapy.
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Introduction

Cancer is a major public health problem worldwide, and in 
2015, at least 1.69 million people worldwide died from lung 
cancer (1,2). Non-small cell lung cancer (NSCLC) accounts 
for the majority of lung cancer and can be subdivided into 
adenocarcinoma, squamous cell carcinoma, adenosquamous 
cell  carcinoma, large cell  carcinoma, sarcomatoid 
carcinoma, and lung squamous cell carcinoma, with the 
latter accounting for about 30–40% (2) of NSCLC, 90% of 
which is related to smoking (3-6).

NSCLC treatment has entered the era of precision 
therapy, and targeted therapy, such as epidermal growth 
factor receptor-tyrosine kinase inhibitor (EGFR-TKI) 
has been very successful for driver gene-positive lung 
adenocarcinoma (7-9). Although recent progress has 
been made understanding the driving mutations in lung 
squamous cell carcinoma, there have still been no major 
breakthroughs in targeted drugs in lung squamous cell 
carcinoma. The treatment of squamous NSCLC is still 
stalled in chemotherapy, with a low efficacy rate of 
only about 30%, and the survival time of patients with 
advanced squamous NSCLC is only about one year 
(10-14). Treatment for advanced squamous NSCLC 
remains an unmet need.

Immunotherapy can kill  and control tumors by 
enhancing or restoring the anti-tumor immune function. 
PD-1/PD-L1 exerts immunosuppressive function in vivo  
and plays an important role in the process of tumor 
immune escape. PD-1 is normally expressed on T cells, 
and its ligands PD-L1 and PD-L2 are often expressed 
on tumor cells and infiltrating immune cells. PD-L and 
PD-L1 inhibitors can enhance the anti-tumor ability of 
the immune system by inhibiting the binding of PD-1 
and PD-L1 (15,16). Recently, PD-1/PD-L1 inhibitors 
have made breakthroughs in the treatment of various 
tumors, including NSCLC. Most studies on PD-1/PD-
L1 inhibitors in NSCLC have included squamous cell 
carcinoma and adenocarcinoma at the same time; however, 
immunotherapy specifically for squamous cell lung cancer is 
very limited. Among the treatments of advanced NSCLC, 
only the CheckMate 063 (17) and CheckMate 017 studies 
were designed specifically to investigate lung squamous cell 
carcinoma, and only the KEYNOTE407 and IMpower131 
studies have been conducted for the immunotherapy of 
advanced primary lung squamous cell carcinoma.

In the CheckMate 017 study (18), the clinical benefit 
of treatment with nivolumab was significant for advanced 

squamous-cell NSCLC, and overall survival (OS) was 
prolonged by 3.2 month (m) compared with docetaxel. The 
KEYNOTE 407 study (19) and IMpower131 study (20) 
reported at the 2018 American Society of Clinical Oncology 
(ASCO) Annual Meeting, were similarly phase 3 studies 
and focused on first-line treatment of advanced squamous 
NSCLC, but the results were inconsistent. The KEYNOTE 
407 study showed that pembrolizumab plus chemotherapy 
could benefit patients with advanced squamous NSCLC 
on OS, while the IMpower131 interim analysis for OS 
suggested that there was no statistical difference between 
the atezolizumab plus chemotherapy group and the 
chemotherapy group for patients with advanced squamous 
NSCLC. Although advanced lung squamous cell carcinoma 
patients could benefit from immunotherapy in these studies, 
more evidence is needed to support immunotherapy for 
lung squamous cell carcinoma.

Based on the background described above, we conducted 
a meta-analysis that included a large sample of IIIB or 
IV or recurrent squamous NSCLC patients to explore 
whether PD-L1/PD-1 immunotherapy has therapeutic 
a d v a n t a g e s  i n  s q u a m o u s  N S C L C  compared to 
chemotherapy.

Methods

Search method

We performed a literature search on the PubMed, EMBASE, 
Web of Science, and Cochrane databases, in addition to 
the abstracts from major conference proceedings of the 
European Society for Medical Oncology (ESMO), the 
American Society of Clinical Oncology (ASCO), and World 
the Conference on Lung Cancer (WCLC) from 2004 to 
May 2019. All published randomized trials comparing  
PD-L1/PD-1 immunotherapy versus chemotherapy of IIIB 
or IV or recurrent squamous NSCLC were identified. The 
keywords used were as follows: “squamous”, “non-small-
cell lung cancer OR non-small-cell lung carcinoma OR 
NSCLC” “immunotherapy”, “PD-L1/PD-1”, “nivolumab”, 
“pembrolizumab”, “atezolizumab”, “randomized”, and “phase 
II study OR phase III study”. In addition to this, the reference 
lists of included clinical trials were manually screened.

Inclusion criteria

The inclusion criteria were as follows: 
(I)	 studies were phase II or III randomized controlled 
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trials; 
(II)	 studies were designed as parallel-arm to compare 

PD-L1/PD-1 immunotherapy versus chemotherapy; 
(III)	 patients were confirmed squamous NSCLC by 

histopathology; 
(IV)	 studies provided one of OS, progression-free 

survival (PFS), objective response rate (ORR), 
disease control rate (DCR), or the information 
which could calculate them; 

(V)	 studies included full text with original data, while 
the abstracts from major conference proceedings 
of ESMO, ASCO, and WCLC provided sufficient 
information on study design and outcomes;

(VI)	 when duplicate studies appeared, we included the 
newest, larger sample size, or the study of higher 
quality.

Data extraction

Two reviewers (S Li and S Zhang), after carefully reading the 
full text of included literature, abstracted data independently 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses statement (21).  
If there were any discrepancies between the two reviewers 
during the process, a third reviewer was involved in 
resolving the issue by consensus. The following data 
were collected from each article: name of study, year of 
publication, phase of study, patient characteristics, treatment 
comparison, cases of squamous NSCLC of treatment group 
and control group, and HRs with 95% CIs for OS, PFS, 
ORR, DCR, 1-y OS rate, and 1-y PFS rate. The risk of bias 
of the trials was assessed by using the risk of bias tool of 
The Cochrane Collaboration.

Statistical analysis

This meta-analysis was completed using STATA V.12.0 
(Stata Corporation, College Station, TX, USA). HR 
and 95% CI were calculated as the overall effect for 
OS and PFS. An HR <1.0 suggested that the treatment 
effect for PD-L1/PD-1 immunotherapy was superior to 
chemotherapy. The relative risk (RR) was calculated as an 
effective measure for ORR, DCR, 1-y OS rate, and 1-y 
PFS rate. P value of Q test and I2 was used to evaluate the 
statistical heterogeneity. If I2 >50% and P value <0.1, we 
considered heterogeneity to be present, and a random-
effects model was adopted. If heterogeneity was not 
discovered, a fixed-effects model was adopted. Publication 

biases were tested by Begg’s funnel plot and Egger’s test. 
A two-sided P value of <0.05 was considered statistically 
significant for results. 

Results

In accordance with our search strategies, searching was 
first conducted with the preliminary screening, and, 
after excluding reviews, single-arm designed studies, and 
irrelevant research, 12 trials of high quality were included in 
our meta-analysis. A total of 3,213 IIIB or IV or recurrent 
squamous NSCLC patients were included, among whom 
1,677 were in the PD-L1/PD-1 immunotherapy group, and 
1,536 were in the chemotherapy group. Of the 12 studies, 
4 studies compared nivolumab/nivolumab + ipilimumab 
vs. chemotherapy, 4 studies compared pembrolizumab/
pembrolizumab + chemotherapy vs. chemotherapy, 3 studies 
compared atezolizumab vs. chemotherapy, and 1 study 
compared avelumab vs. chemotherapy. 

Tumor cells were used to measure PD-L1 expression 
in evaluation trials of nivolumab, pembrolizumab, and 
avelumab, while tumor cells and/or immune cells were used 
to measured PD-L1 expression in the atezolizumab trials. 

The process of screening is shown in a flow chart (Figure 1).  
The baseline characteristics of the 4 studies are displayed in 
Table 1. The risk of bias assessment is shown in Figure 2.

OS

Data for OS were available from 10 included studies  
(18-20,22,23,25,26,28-30). A fixed effects model was 
used since the heterogeneity test suggested that there was 
no heterogeneity between studies (I2=18.4%, P=0.273). 
The results showed that compared with chemotherapy, 
immunotherapy significantly prolonged OS in patients with 
advanced squamous NSCLC (HR =0.75; 95% CI, 0.68–
0.83; P<0.001 ) (Figure 3A).

Three trials reported 1-y OS rate data (18-20). For 1-y OS, 
no statistically significant difference was observed between the 
immunotherapy and chemotherapy groups (RR =1.28; 95% 
CI, 0.95–1.72; P=0.104). A random effects model was used 
since heterogeneity across the trials was significant (I2=86.9%, 
P<0.001) (Figure S1). The 2-y OS rate was exploratory 
analyzed, and got the same conclusion (Figure S2).

Subgroup analyses of OS

Subgroup analyses were conducted according to the line of 
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treatment, PD-L1 expression level, and experimental drug; the 
trends of treatment effects were similar between the subgroups.

Four trials reported HRs for OS of immunotherapy 
used as first-line treatment, and 6 trials reported those for 
second-line treatment and above. Overall, the pooled hazard 
ratio showed that regardless of being used as first-line [HR: 
0.81 (0.72–0.92), P=0.001] or second-line and above [HR: 
0.68 (0.59–0.78), P<0.001] treatment, immunotherapy was 
superior to chemotherapy in OS (Figure 3B). 

Six trials included all-comer patients, and 4 trials 
included patients with PD-L1 ≥1%. As shown in the 
forest plot, it can be seen that both in all-comer [HR: 0.74 
(0.66–0.84), P<0.001] and in PD-L1 ≥1% [HR:0.77 (0.66–
0.89), P=0.001] patients, immunotherapy was superior to 
chemotherapy in OS (Figure 3C).

For 6 trials, the treatment group was PD-1 inhibitor, and 
for 4 trials, it was PD-L1 inhibitor. The pooled HRs for OS 
showed that, whether PD-1 inhibitor [HR: 0.70 (0.62–0.79), 
P<0.001] or PD-L1 inhibitor [HR: 0.84 (0.73–0.97), P=0.021] 
treatment, there was significant improvement in OS for 
immunotherapy compared with chemotherapy (Figure 3D).

PFS 

Data for PFS were available from 8 included studies (18-

20,23,24,26-28). A fixed-effects model was used since the 
heterogeneity test suggested that there was no heterogeneity 
between studies (I2=27.5%, P=0.209). The results showed 
a significantly longer PFS with immunotherapy than with 
chemotherapy in patients with advanced squamous NSCLC 
(HR =0.66; 95% CI, 0.60–0.73; P<0.001) (Figure 4A).

Two trials reported 1-y PFS rate data (18,20). The 
pooled model showed that 1-y PFS was also significantly 
higher with immunotherapy compared with chemotherapy  
(RR =2.30; 95% CI, 1.69–3.13; P<0.001). A fixed-
effects model was applied due to the lack of significant 
heterogeneity (I2=41.5%, P=0.191) (Figure S3).

Subgroup analyses of PFS

Five trials reported HRs for PFS of immunotherapy used as 
first-line treatment, and 3 trials reported those for second-
line treatment and above. Overall, the pooled hazard ratio 
showed that, regardless of being used as first-line [HR: 
0.65 (0.57–0.73); P<0.001] or second-line and above [HR: 
0.69 (0.58–0.83); P<0.001] treatment, immunotherapy was 
superior to chemotherapy in PFS (Figure 4B).

Four trials included all-comer patients, 3 trials included 
patients with PD-L1 ≥1%, and 1 trial included patients with 
PD-L1 ≥50%. As shown in the forest plot, it can be seen 
that regardless of being all-comer [HR: 0.64 (0.57–0.72); 
P<0.001], PD-L1 ≥1% [HR: 0.78 (0.63–0.97); P=0.024], 
or PD-L1 ≥50% patients [HR: 0.35 (0.17–0.72); P=0.004], 
immunotherapy was superior to chemotherapy in PFS 
(Figure 4C).

For 6 trials, the treatment group was PD-1 inhibitor, and 
for 2 trials, it was PD-L1 inhibitor. The pooled HRs for 
PFS showed that, whether PD-1 inhibitor [HR: 0.64 (0.56–
0.73), P<0.001] or PD-L1 inhibitor [HR: 0.70 (0.60–0.82), 
P<0.001] treatment, there was significant improvement 
in PFS for immunotherapy compared with chemotherapy 
(Figure 4D).

ORR and DCR

Three trials reported ORR data (18-20). The pooled 
model showed that ORR was also significantly higher with 
immunotherapy compared with chemotherapy (RR =1.43; 
95% CI, 1.11–1.83; P=0.005). A random effects model was 
used since heterogeneity across the trials was significant 
(I2=67.3%, P=0.047) (Figure S4).

Two trials reported DCR data (18,19). The pooled 
model showed that DCR was also significantly higher with 

Potentially relevant trials identified 

from database (n= 996)

Preliminary screening: read the 

titles and abstracts (n=660)

Detailed screening: read the full 

text (n=85)

12 trials finally included in this 

meta-analysis

Exclude: 

Studies did not provide data on 

squamous NSCLC, incomplete 

information (n=73)

Exclude: 

irrelevant studies, phase I 

studies, phase II or III single 

arm designed studies (n=575)

Excluded duplicate 

research (n=336)

Figure 1 Flow chart of trial selection process
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immunotherapy compared with chemotherapy (RR =1.14; 
95% CI, 1.05–1.24; P=0.003). A fixed effects model was 
applied due to a lack of significant heterogeneity (I2=0%, 
P=0.976) (Figure S5).

Publication bias and sensitivity analysis

Begg’s funnel plot for OS and PFS did not suggest any 
evidence of obvious asymmetry, and the Egger’s test results 
showed that there was no publication bias (P=0.721 for 
OS; P=0.711 for PFS). Sensitivity analysis indicated that 
the results of this meta-analysis were not affected by the 
exclusion of a particular trial from the analysis.

Discussion

Our study is, to date, the most comprehensive meta-analysis 
of its type: we reviewed all the published clinical trials of 
high quality and clinical significance that were related to 
PD-L1/PD-1 immunotherapy versus chemotherapy of IIIB 
or IV or recurrent squamous NSCLC.

Immunotherapy, especial ly immune checkpoint 
inhibitors (ICIs) of lung cancer, has been successfully 
used in the treatment of lung cancer. Its use breaks the 
traditional concept that melanoma and renal cancer are 
uniquely “immunogenic” cancers. It has also provided a new 
approach for the development of immunotherapy for other 
cancers (31).

The main mechanism of ICIs is to kill tumor cells 
by activating the autoimmune immune system of tumor 
patients by removing the immunosuppressive signal of T 
cells. As a member of the immunoglobulin superfamily, 
PD-1 is expressed on immune cells, including T cells 
and B cells, and participates in the transmission of 
inhibitory signals through ligands PD-L1 and PD-L2. 
PD-L1 is the main ligand of PD-1, the activation of the  
PD-1/PD-L1 pathway is conducive to tumor immune 
escape, and blocking the PD-1/PD-L1 pathway can 
enhance endogenous anti-tumor immunity (32-36).

This meta-analysis combined 3213 patients from 12 
randomized trials. Our study highlighted that, compared 
with chemotherapy, PD-1/PD-L1 immunotherapy could 
reduce risk of death by 25% and risk of progression by 34% 
for IIIB or IV or recurrent squamous NSCLC patients. 
ORR, DCR, and 1-y PFS rates were also increased. The 
heterogeneity tests of the pooled results showed that there 
was no significant statistical heterogeneity in the included 
trials. Therefore, the pooled results of this study have 
a certain clinical guiding significance. This conclusion 
has been confirmed in many large phase III multicenter 
randomized controlled studies (18,19,25,29,30). CheckMate 
017 study (18) and CheckMate 078 study (29) both 
explored the efficacy of nivolumab in second-line and above 
treatments in advanced squamous NSCLC, and the results 
showed that nivolumab could reduce the risk of death by 
nearly 40% compared with chemotherapy. The subgroup 
analysis of the OAK study (25) showed that compared with 
docetaxel, the second-line treatment of atezolizumab could 
significantly prolong the OS (HR =0.73; median OS: 8.9 
vs. 7.7 m) for advanced squamous NSCLC patients. The 
KEYNOTE 407 study (19) further explored the efficacy of 
pembrolizumab combined with chemotherapy in first-line 
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4459Journal of Thoracic Disease, Vol 11, No 11 November 2019

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2019;11(11):4453-4463 | http://dx.doi.org/10.21037/jtd.2019.11.12

treatment of advanced squamous NSCLC. A total of 559 
primary metastatic squamous NSCLC patients were enrolled 
in this study, and the results showed that pembrolizumab 
combined with chemotherapy significantly prolonged PFS 
(median PFS: 6.4 vs. 4.8 m; HR =0.56) and OS (median PFS: 
15.9 vs. 11.3 m; HR =0.64). Subgroup analysis showed that 
both PD-L1 positive and PD-L1 negative patients could 
benefit from immune combination therapy.

It  can be seen from our meta-analysis  that the 
improvement of OS and PFS can be achieved compared 
with chemotherapy whether immunotherapy is received 
from the first-line or second-line treatment. We found that 
the HR of second-line immunotherapy was 0.68, and that 
of the first-line immunotherapy was 0.81. This result also 
prompted us to consider when immunotherapy was better 
for interventional therapy in lung squamous cell carcinoma. 
In the first-line immunotherapy studies we included, some 
patients in the chemotherapy group received subsequent 

immunotherapy. In the KEYNOTE407 study (19) design, 
the chemotherapy group allowed subsequent cross-over 
to the immunotherapy group, and a total of 31.7% of 
patients in the chemotherapy group received subsequent 
immunotherapy, including 75 cases in the study, and 14 
cases outside the study. Similarly, 64.2% of patients in the 
chemotherapy group in the KEYNOTE 024 study (24) 
received subsequent immunotherapy, while this occurred in 
20% of patients in the KEYNOTE 042 study (30), 42.1% 
in the IMpower 131 study, and 60.4% in the CheckMate 
026 study. It is suggested that immunotherapy from the first 
line has a better prognosis in squamous cell lung cancer. In 
addition, the KEYNOTE189 study (37) was based on the 
study of lung adenocarcinoma (ASCO 2019). Progression 
from randomized to second-line treatment (PFS2) was 
significantly better in the immunotherapy group than in 
the chemotherapy group (17 vs. 9 mo). As seen from the 
results of PFS2, the efficacy of first-line immunotherapy is 

Figure 3 Forest plot of overall survival for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung 
cancer (A); subgroup of the line of treatment (B); subgroup of PD-L1 expression level (C); subgroup of experimental drug (D).
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significantly better than that of second-line immunotherapy, 
suggesting that patients who use first-line immunotherapy 
as early as possible will benefit more. Of course, forward-
looking research is needed to verify this claim.

The question of which strategy is better, immune 
combination or immune monotherapy, is also a hot topic 
in immunotherapy. In the studies we included, second-
line treatment was based on immune monotherapy, first-
line treatment with CheckMate 026, and KEYNOTE 
024/042 also used monotherapy, while KEYNOTE407 
and IMpower131 used immunotherapy combined with 
chemotherapy. Some chemotherapeutic drugs can promote 
the release of a large number of antigens in tumor cells 
while increasing antigen presentation, and chemotherapy, 
combined synergistically with immunotherapy, can also 
remove some immunosuppressive cells. A meta-analysis (38)  
published in 2019 included the KEYNOTE-021, 
KEYNOTE-189, KEYNOTE-407, KEYNOTE-024, 

and KEYNOTE-042 studies, with the results suggesting 
that for advanced NSCLC patients, both pembrolizumab 
plus chemotherapy (PFS: HR 0.36; OS: HR 0.51) and 
pembrolizumab alone (PFS: HR, 0.65; OS: HR 0.67) 
improved clinical outcomes compared with chemotherapy 
as first line treatment. We did not conduct this type of 
analysis in our study, as there were many confounding 
factors, including a limited number of eligible combined 
immunotherapy studies, the inclusion of PD-1 and  
PD-L1 inhibitors, and the inclusion of first and second-line 
immune-monotherapy. With the release of more research 
data, we will further explore this aspect in the future and 
provide more evidence for clinical treatment options.

PD-L1 is an established biomarker for selecting patients 
for treatment with immunotherapy (24). Our research found 
that prolongations of OS and PFS of a consistent magnitude 
were observed across the categories of PD-L1 tumor 
proportion score. PFS with PD-L1 ≥50% was more likely to 

A B

C D

Figure 4 Forest plot of progression-free survival for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small 
cell lung cancer (A); subgroup of line of treatment (B); subgroup of PD-L1 expression level (C); subgroup of experimental drug (D).
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benefit than PD-L1 ≥1% or all-comers (for ≥50%: HR =0.35; 
for ≥1%: HR =0.78; for all comer: HR =0.64). Meanwhile, 
the OS of patients with PD-L1 ≥1% or all-comers showed 
similar benefits. Keynote 024 (24), a randomized controlled 
phase III study, included 56 primary advanced squamous 
NSCLC patients with PD-L1 ≥50% and without the EGFR 
or ALK mutation. Compared with the chemotherapy 
group, pembrolizumab significantly reduced the risk of 
disease progression by 65%. The Keynote042 study (39) 
further expanded the inclusion criteria to PD-L1 ≥1%: the 
study demonstrated that pembrolizumab reduced the risk 
of death in patients with advanced squamous NSCLC by 
22% compared with chemotherapy. Subgroup analysis also 
suggested that the main beneficiaries were patients with 
PD-L1 ≥50%.

Despite its insightful findings, this meta-analysis has 
several limitations. Firstly, the IMpower131 study was 
only available through ASCO abstracts and has not yet 
been published. Secondly, not all included studies were 
specifically designed for squamous NSCLC patients; 
therefore, most results were extracted from subgroup 
analyses for pathological subtypes. Thirdly, not all studies 
reported OS, PFS, ORR, DCR, 1-y OS rate, or 1-y PFS 
rate. Therefore, the results should be interpreted with 
caution. More prospective phase III randomized controlled 
studies should be carried out in the future to explore the 
efficacy and safety of PD-L1/PD-1 immunotherapy for 
advanced squamous NSCLC, providing strong clinical 
evidence for squamous NSCLC to receive ICI therapy.

Conclusions

Our study proved that PD-L1/PD-1 immunotherapy could 
significantly improve the OS, PFS, ORR, DCR, and 1-y 
PFS rate of advanced squamous NSCLC patients compared 
with chemotherapy, but further evaluation and verification 
are required for future phase III studies.
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Supplementary

Figure S1 Forest plot of 1-y OS rate for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung 
cancer. OS, overall survival.

Figure S3 Forest plot of 1-y PFS rate for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung 
cancer. PFS, progression-free survival.

Figure S2 Forest plot of 2-y OS rate for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung 
cancer. OS, overall survival.



Figure S4 Forest plot of ORR for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung cancer. 
ORR, objective response rate.

Figure S5 Forest plot of DCR for comparison of PD-1/PD-L1 immunotherapy to chemotherapy in squamous non-small cell lung cancer. 
DCR, disease control rate.


