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Abstract

Introduction Single-agent immune checkpoint inhibitors (ICIs) like pembrolizumab or atezolizumab have been approved as
first-line monotherapy for advanced non-small cell lung cancer (NSCLC) patients with PD-L12>50%. However, emerging
evidences have showed that ICI combinations (chemoimmunotherapy or dual-agent ICIs) argue to offer a higher response
rate. In this network meta-analysis, we aimed to evaluate the efficacy and toxicity of first-line single-agent ICIs versus ICI
combinations for advanced NSCLC patients with PD-L12> 50%.

Methods PubMed, Embase, Cochrane Library and the Clinicaltrials.gov were systematically searched to extract eligible
literature until December 2020. Outcomes included overall survival (OS), progression free survival (PFS), objective response
rate (ORR) and treatment related adverse events (TRAEs) of grades 3-5.

Results Fourteen studies with 3448 patients were included. The results showed that chemotherapy plus ICIs significantly
improved PFS and ORR compared to chemotherapy, and sinti-chemo (HR: 0.31, 95% CI: 0.20-0.49) and pembro-chemo (OR:
4.2,95% CI: 2.6-6.7) ranked first. In terms of OS, cemiplimab provided the best benefit versus chemotherapy (HR: 0.57, 95%
CI: 0.43-0.77), followed by atezolizumab and pembro-chemo. In the subgroup analysis of histological type, pembro-chemo
and sinti-chemo showed the best benefit of PFS in squamous and nonsquamous NSCLC, respectively, while there was no
significant difference between ICI combinations with single-agent ICIs in OS. Moreover, the addition of chemotherapy to
ICIs elevated toxicity compared to chemotherapy.

Conclusion The study suggested that chemotherapy plus ICIs might improve PFS and ORR than single-agent ICIs for
advanced NSCLC patients with PD-L12>50%. However, it did not lead to OS benefit.

Keywords Non-small cell lung cancer - Network meta-analysis - Immune checkpoint inhibitors - PD-(L)1 inhibitors - PD-
L1 high expression

Introduction

Lung cancer is the leading cause of cancer-related death in
both men and women worldwide [1]. The choice of first-line
treatment for advanced non-small cell lung cancer (NSCLC)
depends on the presence of oncogene-driven mutations, such
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as mutations of epidermal growth factor receptor (EGFR)
and translocations of anaplastic lymphoma kinase (ALK).
However, only 10-20% of NSCLC patients have these
actionable mutations [2, 3]. For the remaining patients,
treatment options are limited to platinum-based cytotoxic
chemotherapy with only moderate benefit and moderate-to-
severe toxicities [4]. There exists a considerable unmet need
for more efficacious and tolerable therapies for advanced
non-oncogene-driven NSCLC.

In recent years, substantial progress has been made in
the first- or second-line immunotherapy of advanced non-
oncogene-driven NSCLC, especially immune checkpoint
inhibitors (ICIs), such as programmed death-1 (PD-1)
inhibitors, programmed death-ligand 1 (PD-L1) inhibitors,
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and cytotoxic T lymphocyte associated antigen-4 (CTLA-
4) inhibitors [5-7]. Monotherapy is an appealing approach
for patients with PD-L12>50%. In the Keynote-024 study,
pembrolizumab (anti-PD-1 antibody) single agent showed a
superior median OS of 30 months compared to 14.2 months
with chemotherapy [8]. Atezolizumab (anti-PD-L1 anti-
body) was also approved by the FDA for first-line treat-
ment of metastatic NSCLC with PD-L12>50% after the
IMpower110 trial showed a median OS of 20.2 months for
patients in the atezolizumab arm compared to 13.1 months
in the chemotherapy arm [9]. More recently, dual-check-
point blockade with ipilimumab (anti-CTLA-4 antibody)
and nivolumab (anti-PD-1 antibody) has been shown to
be superior to chemotherapy independent of PD-L1 status
[10-12]. Moreover, chemotherapy plus ICIs (chemo-ICIs)
has emerged as another first-line treatment option based on
the results of recent trials demonstrating an OS benefit with
chemo-ICIs over platinum-based doublet chemotherapy,
regardless of PD-L1 expression [13—19]. Other chemo-ICIs
trials similarly have reported promising preliminary survival
data compared to platinum doublets [20, 21]. Based on the
available data, both single-agent ICIs and ICI combinations
(chemo-ICIs or dual-agent ICIs) appear to be efficacious
in first-line treatments, as reflected in the current guideline
recommendations [22]. However, in the absence of head-to-
head trials comparing single-agent ICIs with ICI combina-
tions, it is unclear which regimen is superior for advanced
NSCLC patients with PD-L12> 50%.

Therefore, the objective of the current study was to evalu-
ate the relative efficacy of first-line single-agent ICIs ver-
sus ICI combinations in advanced NSCLC patients with
PD-L12=50% by performing a systematic review and net-
work meta-analysis (NMA).

Methods

The current NMA was performed based on the Preferred
Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA) reporting guideline [23, 24]. The study
protocol was prospectively registered with the National
Institute for Health Research PROSPERO registration site
(CRD42021232403).

Literature search

The initial literature search was conducted through Pub-
Med, Embase, Cochrane Library and the Clinicaltrials.gov
until December 2020. In addition, we performed an indi-
vidual search of abstract listings from the annual meetings
of the American Society of Clinical Oncology (ASCO), the
European Society of Medical Oncology (ESMO) and the
World Conference of Lung Cancer (WCLC) (2015-2020)
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to identify potentially relevant studies. Key search terms
included “non-small cell lung cancer”, “immunotherapy”,
“immune checkpoint inhibitors”, “PD-(L)1 inhibitor”, and
“randomized clinical trial”. References from review articles,
commentaries, included studies, and conference publications
were hand searched and cross referenced to ensure a com-
prehensive search. Three reviewers (MFH, YP, and XYZ)

independently carried out the literature retrieval.
Study selection

A study was considered acceptable according to the follow-
ing inclusion criteria: (a) it represented a prospective phase 3
randomized trial that evaluated the efficacy of first-line ICIs
or chemo-IClIs in the treatment of patients with advanced
NSCLC; (b) reported outcomes of overall survival (OS),
progression free survival (PFS), objective response rate
(ORR) and treatment related adverse events (TRAEs) of
grades 3-5; (c) English was the language of the publication.
Studies failing to meet these criteria were excluded. When
multiple articles describing the same trial were retrieved, the
most recent or most complete publications were selected.

Two independent reviewers (BXT, XJ) performed an
independent review of all of the obtained abstracts to assess
their eligibility according to the inclusion criteria. Each trial
that fulfilled the inclusion criteria was assessed for meth-
odological quality using the Cochrane Collaboration tool
[25]. All disagreements between reviewers were resolved
by consensus.

Data extraction

The data on study identification, baseline characteristics,
therapeutic regimen, number of patients, and clinical out-
comes were retrieved and summarized separately by two
reviewers (YSH, THZ). The preferred survival outcomes,
including OS and PFS, were evaluated by independent
review committees rather than investigators to reduce poten-
tial assessment bias. The TRAEs were assessed in the as-
treated population, which included all patients who under-
went randomization and received at least one dose of the
assigned combination treatment. The original tests, supple-
mentary materials and data in conference proceedings were
evaluated to obtain the most extensive and updated data.

Statistical analysis

The primary efficacy outcomes of interest were OS and
PFS, and the secondary outcomes were ORR and TRAEs
of grades 3—5. The hazard ratio (HR) or odds ratio (OR)
and their 95% confidence intervals (95% Cls) were used to
measure outcomes and safety. For a specific comparison,
an agent with an HR less than 1 for OS and PFS or an OR
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greater than 1 for ORR was deemed preferable, while an OR
greater than 1 for TRAESs of grades 3—5 indicated a greater
likelihood of toxic effects.

First, we performed a Bayesian network meta-analysis
with R version 3.5.1 (R Project for Statistical Computing;
gemtc package) with identical parameter settings. For each
outcome measure, a fixed or random effects consistency
model was used depending on the amount of heterogeneity
observed, and analyses were performed using Markov chain
Monte Carlo methods. The 95% ClIs of either the pooled
HR or OR excluding 1 or a 2-sided P <0.05 were consid-
ered statistically significant. Second, we performed a pair-
wise meta-analysis on indirect comparisons and subgroup
analysis based on histological type. Moreover, the Bayesian
approach also provided overall ranking probabilities for each
treatment, making it possible to rank each outcome measure-
ment from the best to the worst, and were then visualized by
calculating the surface under the cumulative ranking curves
(SUCRASs) based on the ranking profiles [26, 27].

We considered the distribution that might affect outcomes
to be similar in all of the pairwise comparisons according
to the transitivity assumption, and Node-Splitting analysis
was used to evaluate the inconsistency within the multiple
treatment comparison. A P <0.05 was considered significant
inconsistency [28]. Statistical heterogeneity was assessed
using the Q test and the statistical inconsistency index (I?).
An I value > 50% is generally considered to indicate a sub-
stantial level of heterogeneity, which consequently initiates
sensitivity analysis to identify the source [29].

Egger’s regression test with a funnel plot was used to
assess the publication bias, and a P-value of <(0.10 was con-
sidered to indicate significant asymmetry and publication
bias.

Results
Study selection

The literature search identified 1695 unique references.
After a full-text review of 32 articles, we finally included
14 trials (Fig. 1), which included 3448 patients for advanced
NSCLC with PD-L12=50%. There were 4 trials of the Key-
note series, 2 trials compared pembrolizumab (pembro) with
chemotherapy (chemo) [8, 30-32] and 2 trials compared
pembrolizumab plus chemotherapy (pembro-chemo) with
chemotherapy [13—15]. There were 4 trials of the IMpower
series, 1 trial compared atezolizumab (atezo) with chemo-
therapy [9] and 3 trials compared atezolizumab plus chemo-
therapy (atezo-chemo) with chemotherapy [17-19]. One trial
compared nivolumab with chemotherapy [33], and 1 trial
compared the combination of ipilimumab and nivolumab
(nivo-ipi) with chemotherapy [10, 34]. One trial compared
the combination of durvalumab plus tremelimumab (durva-
treme) with chemotherapy or durvalumab (durva) with
chemotherapy [35]. One trial compared cemiplimab with
chemotherapy [36]. One trial compared sintilimab plus
chemotherapy (sinti-chemo) with chemotherapy [20], and
1 trial compared camrelizumab plus chemotherapy (camre-
chemo) with chemotherapy [21]. Detailed information on
all the included studies is presented in Table 1 and Supple-
mentary Table 1.

Risk of bias

The studies were considered adequate for performing ran-
dom sequence generation and allocation concealment as

Fig. 1 Flow diagram for study

review and inclusion Records identified through database searching in Pubmed/

EMBASE/Clinicaltrials.gov (N=1679)

ESMO and WCLC (N=16)

Abstract listings from the 2015-2020 annual meetings of ASCO,
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well as having a low risk of detection and reporting bias.
Most studies were open-label trials, and two studies had
incomplete outcome data (Supplementary Fig. 1). Egger’s
regression test was carried out to determine publication
bias, and a p-value of 0.25 was obtained, suggesting the
absence of publication bias in the included studies (Sup-
plementary Fig. 2).

Cemiplimab Camre_Chemo

Atezo_Chemo

Nivo_IPi Sinti_Chemo

Pembro

Pembro_Chemo

Fig.2 Network plot of multiple therapies in the first-line treatment of
advanced NSCLC with PD-L12>50%
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Durva —O0— 0.76 (0.56, 1.0)
Durva_treme —O0— 0.77 (0.55, 1.1)
Nivo —OoT— 0.90 (0.63, 1.3)
Nivo_IPi —0— 0.70 (0.54, 0.90)
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Comparisons of OS, PFS and ORR

The evidence formed connected star-shaped network plots
(Fig. 2). The NMA included 13 studies for OS, 12 studies
for PFS, and 11 studies for ORR.

In terms of OS (Fig. 3a), except for durva-treme and
nivolumab, ICIs and ICI combinations showed a significant
OS benefit compared to standard chemotherapy. Cemipli-
mab provided the best OS benefit versus chemotherapy
(HR: 0.57, 95% CI: 0.43-0.77), followed by atezolizumab
and pembro-chemo. Similar efficacies were noted in atezo-
chemo, pembrolizumab and nivo-ipi, with HRs of 0.65, 0.67
and 0.70, respectively. The efficacy of durvalumab showed a
boundary significant relationship with chemotherapy (HR:
0.76, 95% CI: 0.56-1.0). In indirect comparisons, there were
no significant differences among single-agent ICIs, chemo-
ICIs and dual-agent ICIs (Supplementary Fig. 3a).

In terms of PFS (Fig. 3b), a significantly improved PFS
was also observed in ICIs or ICI combinations compared to
standard chemotherapy. Sinti-chemo yielded the best PFS
benefit (HR: 0.31, 95% CI: 0.20-0.49), and pembro-chemo
showed to be comparable to sinti-chemo in providing PFS
benefit (HR: 0.37, 95% CI: 0.27-0.49). In addition, chemo-
ICIs were more likely to obtain a greater PFS benefit than
single-agent ICIs or dual-agent ICIs. However, the efficacy
of camre-chemo showed a boundary significant difference
(HR: 0.39, 95% CI: 0.15-1.0), and nivolumab was likely to
show a worse effect than chemotherapy (HR: 1.1, 95% CI:

b Hazard Ratio (95% Crl)
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Atezo —0— 0.63 (0.45, 0.88)
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Atezo_Chemo -o- 1.7 (1.4,2.1)
Camre_Chemo —0— 25(1.7,3.7)
Cemiplimab —Oo— 0.63 (0.46, 0.85)
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Fig.3 Forest plots for advanced non-small cell lung cancer patients with PD-L.1>50%. a Hazard ratio for overall survival; b hazard ratio for
progression free survival; ¢ response ratio for objective response rate; d risk ratio for TRAEs of grades 3-5
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0.77-1.5). In indirect comparisons, sinti-chemo and pembro-
chemo showed a significantly superior benefit compared to
single-agent ICIs and nivo-ipi (Supplementary Fig. 3b).

In terms of ORR (Fig. 3c), pembro-chemo was observed
to be the best treatment regarding the objective response
(OR: 4.2, 95% CI: 2.6-6.7), which was followed by sinti-
chemo and atezo-chemo. While atezolizumab and nivo-ipi
did not show significant benefit in improving ORR over
standard chemotherapy, and similar to PFS, nivolumab was
likely to show a worse effect than chemotherapy (OR: 0.81,
95% CI: 0.46—1.4). In indirect comparisons, pembro-chemo
showed a significantly superior benefit compared to single-
agent ICIs and nivo-ipi (Supplementary Fig. 3c).

Safety and toxicity

All studies were included in the NMA for TRAESs of grades
3-5 (Fig. 3d). The toxicity was found to be lower for the
single-agent ICIs across all treatments, and nivolumab
(OR: 0.21, 95% CI: 0.14-0.32) was likely to be the low-
est. The addition of chemotherapy to ICIs elevated toxic-
ity compared to standard chemotherapy (Supplementary
Fig. 3d). Pembro-chemo and sinti-chemo were associated
with relatively fewer TRAEs of grades 3—5 than the other
chemo-ICIs. No new safety signals were identified with the

combinations. The TRAEs that were frequently reported
for the ICI combinations included fatigue, vomiting, ano-
rexia, neutropenia, anemia, diarrhea and constipation.

Rankings

The ranking profiles of comparable treatments indicated
the probability of each regimen with the best outcomes
and safety profiles. The ranking results were similar to
those of the pooled analyses using HRs and ORs, imply-
ing the stability and reliability of the framework (Fig. 4).
For advanced NSCLC patients with PD-L1 >50%, chemo-
ICIs was more likely to improve PFS (Fig. 4b) and ORR
(Fig. 4c), the ranking first was sinti-chemo (cumulative
probability of 52.0%) and pembro-chemo (57.0%), respec-
tively, followed by pembro-chemo, atezo-chemo for PFS,
and sinti-chemo, atezo-chemo for ORR. In terms of OS
(Fig. 4a), single-agent ICIs was likely to show superior
benefit in improving OS than ICI combinations, and the
ranking first was cemiplimab (31.1%), followed by atezoli-
zumab and pembro-chemo. In terms of toxicity, camre-
chemo (94.8%) displayed the highest probability of rank-
ing first in causing TRAEs of grades 3-5, and nivolumab
(94.3%) ranked last (Fig. 4d).
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Subgroup analysis

We conducted a subgroup analysis based on histological
type. Four studies reported the outcomes of OS and PFS in
squamous NSCLC. Cemiplimab and atezo-chemo showed
a significant benefit in improving OS compared to chemo-
therapy, and their HRs were both 0.48 (Fig. 5a). In terms of
PFS, atezo-chemo, pembro-chemo, cemiplimab and pem-
brolizumab showed a significant benefit in improving PFS
(Fig. 5b), and pembro-chemo was likely to be the best. In
indirect comparisons, there was no significant difference
between chemo-ICIs and single-agent ICIs in OS or PFS
(Supplementary Fig. 4a-b).

Five studies reported the outcome of OS, and seven stud-
ies reported the outcome of PFS in nonsquamous NSCLC.
Pembro-chemo, pembrolizumab and cemiplimab showed
a significant benefit in improving OS compared to chemo-
therapy, and pembro-chemo was likely to show a better ben-
efit (Fig. 5c). In terms of PFS, atezo-chemo, cemiplimab,
pembrolizumab, pembro-chemo and sinti-chemo showed a
significant benefit of improving PFS, except camre-chemo
(Fig. 5d), and sinti-chemo was likely to be the best. In indi-
rect comparisons, sinti-chemo showed a significant differ-
ence in PFS compared to single-agent ICIs, while there was
no significant difference between chemo-ICIs and single-
agent ICIs in OS (Supplementary Fig. 4c-d).

Heterogeneity, inconsistency, and transitivity
assessment

Assessment of heterogeneity using the Q test and the /* sta-
tistic also signified minimal (/>=0%) or low heterogeneity

a Hazard Ratio (95% Crl)
Compared with Chemo
Atezo_Chemo —O0— 0.48 (0.29, 0.80)
Cemiplimab —O0— 0.48 (0.30, 0.77)
Pembro —O0— 0.73(0.38, 1.4)
Pembro_Chemo —O0—1 0.79 (0.51,1.2)
[ |
0.2 2_

Favors ICls or Favors *=24%

ICl Combinations  Chemotherapy
C Hazard Ratio (95% Crl)
Compared with Chemo
Atezo_Chemo 0.81(0.52, 1.3)
Cemiplimab —O0— 0.64 (0.43, 0.94)
Pembro —0— 0.58 (0.41, 0.83)
Pembro_Chemo —O0— 0.42 (0.26, 0.68)

[ | |
0.2 1 2 |2=2%
Favors ICls or Favors
ICl Combinations  Chemotherapy

(I <25%) across the included trials (Fig. 3). The included
studies did not form loops in the network and ultimately no
inconsistency and coherence analyses were performed. The
assumption of transitivity was accepted because no signifi-
cant variability was identified in the study and population
baselines (Supplementary Table 1).

Discussion

The study showed superior PFS and ORR with chemo-IClIs,
with sinti-chemo and pembro-chemo ranking first, respec-
tively. Studies have previously demonstrated a synergy
between platinum-based chemotherapy and ICIs by modu-
lating the immune response, such as increasing the poten-
tial for antigen cross-presentation by dendritic cells after
the destruction of tumor cells, inhibiting myeloid-derived
suppressor cells, increasing the ratio of cytotoxic lympho-
cytes to regulatory T cells, and blocking the STAT6 path-
way to enhance dendritic cell activity [37—40]. However,
the OS advantages were not observed in ICI combinations.
Single-agent ICIs were likely to show a superior benefit in
improving OS than ICI combinations. Cemiplimab ranked
first, followed by atezolizumab and pembro-chemo, while in
indirect comparisons, there were no significant differences
among single-agent ICIs and ICI combinations. Importantly,
the median follow-up period of OS reported for most stud-
ies was 8—13 months, thus making it almost impossible to
obtain 5-year OS data. Moreover, 11 of 14 studies [8, 13,
15, 19-21, 32-36] allowed the chemotherapy arm to cross
over to the immunotherapy arm after disease progression.
And the duration of immunotherapy was different in each

b Hazard Ratio (95% Crl)
Compared with Chemo

Atezo_Chemo — 0 0.41 (0.25, 0.68)
Cemiplimab —O0— 0.48 (0.35, 0.67)
Pembro —_— O 0.45 (0.26, 0.78)
Pembro_Chemo —O— 0.37 (0.24, 0.58)
' 1 P=25%
Favors ICls or Favors
ICI Combinations Chemotherapy
d Hazard Ratio (95% Crl)
Compared with Chemo
Atezo_Chemo —0— 0.50 (0.35, 0.72)
Camre_Chemo —O0— 0.39(0.15, 1.0)
Cemiplimab —0— 0.60 (0.44, 0.82)
Pembro —O0— 0.55 (0.39, 0.77)
Pembro_Chemo —0— 0.36 (0.25, 0.52)
Sinti_Chemo —0— 0.31 (0.20, 0.49)
f
0.1 1 12=1%
Favors ICls or Favors
ICl Combinations Chemotherapy

Fig.5 Forest plots for subgroup. a Overall survival of squamous NSCLC; b progression free survival of squamous NSCLC; ¢ overall survival of
nonsquamous NSCLC; d progression free survival of nonsquamous NSCLC
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study, for example, immunotherapy was discontinued after
2 years in most studies, while it was discontinued after dis-
ease progression or unable to tolerate in IMpower studies.
This limited data availability and cross-trial comparisons
might affect the final results of OS.

In the subgroup analysis of histological type, the results
showed that pembro-chemo and sinti-chemo were likely
to have the best benefit of PFS in squamous and nonsqua-
mous NSCLC, respectively. In terms of OS, cemiplimab
and atezo-chemo showed a similar benefit in improving OS
compared to chemotherapy in squamous NSCLC, and pem-
brolizumab, cemiplimab and pembro-chemo showed a better
OS than chemotherapy in nonsquamous NSCLC. In indirect
comparisons, there was no significant difference between
chemo-IClIs and single-agent ICIs in OS, which were similar
to upfront results. The higher response rate of chemo-ICIs
therapy suggested that patients may benefit from it when
suffering a rapidly progressive disease, such as an oncologic
emergency, functional decline, or limiting additional therapy
within 6 weeks [41, 42]. However, until direct prospective
trial results are available, the decision to offer chemo-ICIs
versus ICIs alone for PD-L1 high expression patients should
be made on a case-by-case basis, taking attention to disease
burden, functional status, comorbidities, and patient prefer-
ence. A head-to-head comparison study (PERSEE, Clinical-
Trials.gov identifier NCT04547504) is ongoing [43].

Moreover, the role of TMB as a predictive biomarker
for anti-PD(L)1 therapy is still being determined [44, 45].
In the NMA, nivolumab single-agent treatment failed in
advanced NSCLC patients with PD-L1 TPS >50%, and
dual-agent ICIs (nivo-ipi or durva-treme) did not show a
better advantage than chemo-ICIs. On the other hand, durva-
treme combination showed clinical activity in patients with
blood-based TMB (bTMB) =20 mut/Mb [35], and the
nivo-ipi showed the greatest benefit in patients with a high
TMB [10]. Emerging data have shown promising results for
using bTMB as a predictive biomarker [46], but many of
the challenges related to regulatory approval and variance
among laboratories, in addition to unclear cutoffs for patient
selection, currently limit the use of this approach in clinical
practice. Therefore, further understanding of the role of the
TMB as a biomarker is warranted before the integration of
this factor into clinical practice [47].

Unlike previous meta-analyses investigating treatments
of patients with advanced NSCLC [48, 49], our network
meta-analysis compared more extensive therapy regimens
and ranked efficacy and safety for each treatment. In the
absence of head-to-head clinical trials, our study may help
clinicians make better decisions from multiple promising
treatment regimens for advanced NSCLC patients with
PD-L12=50%. The latest data available were considered for
this NMA, including trials such as the EMPOWER Lung-
01 [36] and the long-term follow-up of Keynote-024 [30],

the results of which were recently presented. Moreover, we
conducted subgroup analysis based on histological type to
further assess the robustness of the results.

Finally, the current study also had several limitations.
(1) Although we attempted an exhaustive literature search
and only phase 3 trials were included, the influence of fac-
tors such as differences in ICIs and chemotherapy regimens
could have introduced some intransitivity. (2) The PD-L1
assay methods and sensitivity were not consistent across
all studies. A previous study showed that 22C3 and SP263
PD-L1 assays were highly concordant, whereas the SP142
assay was less sensitive for staining both tumor cells and
tumor-infiltrating immune cells. In the clinical setting, the
22C3 and SP263 assays evaluate PD-L1 expression on tumor
cells only, whereas the SP142 assay evaluates expression on
both tumor cells and tumor-infiltrating immune cells [50,
51]. In IMpower studies [9, 16—19], although PD-L1 expres-
sion in tumor cells was used to reclassify patients into their
corresponding TPS cohorts, we recognized the potential for
the misclassification of some patients using this approach.
(3) About 35% of trails included were less than 100 partici-
pants per group, especially the IMpower studies and Camel
study, which may introduce bias due to small study effects.
(4) Due to the use of the study-level data, the subgroup
analysis based on histology were limited, and in the Key-
note-024 study [8], the majority of patients in both groups
had nonsquamous disease (82%). Moreover, we were unable
to examine the impact of individual patient characteristics
such as age, smoking status or the presence of liver or brain
metastases on the efficacy outcomes. (5) Additionally, puta-
tive differences between PD-1 and PD-L1 inhibitors should
be considered.

Conclusions

In the current NMA, it was found that the addition of chemo-
therapy to ICIs might improve PFS and ORR in advanced
NSCLC patients with PD-L1 > 50%. However, there was no
OS benefit for chemo-ICIs compared to single-agent ICIs or
dual-agent ICIs. In terms of PFS and ORR, pembro-chemo,
sinti-chemo and atezo-chemo might be superior choices,
while in terms of OS, cemiplimab, atezolizumab and pem-
bro-chemo might be superior choices. However, further stud-
ies of head-to-head comparisons are required.
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