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Abstract
Background: Due to the increasing number of trials with immune checkpoint inhibi-
tors (ICIs) in the first-line therapy of non-small cell lung cancer (NSCLC) patients, we
performed a systematic review and meta-analyses to investigate the difference between
anti PD-1 and PD-L1 antibodies, used alone or in combination with chemotherapy,
through adjusted indirect analysis to minimize the potential bias regarding overall sur-
vival (OS), progression-free survival (PFS), overall response rate (ORR) and grade 3–5
adverse events (AEs).
Methods: A systematic review of studies reporting clinical outcomes and toxicity asso-
ciated with first-line therapy employing anti-PD1 or anti-PD-L1 antibodies alone, or
in combination with chemotherapy, to treat metastatic, treatment-naïve NSCLC
patients was performed. Primary outcomes were OS, PFS, ORR and grade 3–5 AEs.
We used a random-effects model to generate pooled estimates for proportions. Meta-
analyses using pooled risk ratios were performed for binary outcomes from compara-
tive studies with the random effects model.
Results: A total of 13 eligible studies met our eligibility criteria, including 7673
patients. In the ICI-chemotherapy combination subgroup, we observed that anti-PD1
therapy was associated with better OS (p = 0.022) and PFS (p = 0.029) compared with
anti-PD-L1 therapy. In the monotherapy subgroup, there was no statistical difference
between the use of anti-PD-1 and anti-PD-L1 for OS and PFS. With regard to ORR
and toxicity, in the ICI-chemotherapy combination subgroup, we observed a trend of
better ORR (p = 0.12) with the use of anti-PD1 therapy and less frequent grade 3–5
AEs compared to the use of anti-PD-L1 therapy (p = 0.0302). In the monotherapy
subgroup, there was no statistical difference between the use of anti-PD-1 and anti-
PD-L1 regarding ORR and toxicity.
Conclusions: Our study suggests that PD-1 drug plus chemotherapy is superior to
anti-PD-L1 plus chemotherapy for NSCLC; nevertheless, as monotherapy, both strate-
gies appear to be similar.
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INTRODUCTION

Immune checkpoint inhibitors (ICIs) have completely chan-
ged the treatment scenario and now represent an important
therapeutic strategy for non–small cell lung cancer (NSCLC)
patients. Specifically for NSCLC, anti-PD1 or anti-PD-L1
antibodies are used building on the premise that by inhibiting
the interaction between programmed cell death protein
1 (PD-1) receptor expressed on activated T cells and PD-L1
expressed in tumor cells that exhausted cytotoxic CD8+ T
cells could be reinvigorated and elicit an effective antitumor
response from the host’s adaptive immune system.1 Cur-
rently, the first-line therapy for NSCLC patients without
actionable oncogenic drivers are ICIs; chemotherapy and
antiangiogenic monoclonal antibodies (i.e., bevacizumab) can
be used in association.

As first-line therapy, the PD-1 inhibitors, nivolumab and
pembrolizumab, and the PD-L1 inhibitors, atezolizumab and
durvalumab, are good options and have been associated with
improved response rate, improved survival and relatively low
toxicity compared with chemotherapy.2–14

Due to the increasing number of trials with ICIs in
NSCLC, potential differences between the performance and
toxicity of anti-PD-1 and anti-PD-L1 drugs have attracted
attention since this might impact drug selection. Therefore,
we carried out a systematic review and meta-analyses to
address the differences between anti-PD-1 and anti-PD-L1
antibodies in first-line therapy of metastatic NSCLC patients
through adjusted indirect comparison to minimize the poten-
tial bias regarding overall response rate (ORR), progression-
free survival (PFS), overall survival (OS) and toxicity
grade 3–5.

METHODS

Study design

A systematic review of studies that reported clinical out-
comes and toxicity associated with first-line therapy
employing anti-PD1 or anti-PD-L1 antibodies alone or in
combination with chemotherapy to treat metastatic,
treatment-naïve NSCLC patients was performed.

Search strategy

The search for eligible studies was performed in Embase,
Medline and Cochrane Library, all from inception until May
30, 2019. Only data published in English was used. Applicable
terms, such as “carcinoma, non-small-cell lung” OR “non-
small cell lung cancer” OR “NSCLC” AND “PD-1” OR
“PD-L1” OR “programmed death receptor 1” OR “immune
checkpoint inhibitor” OR “nivolumab” OR “pembrolizumab”
OR “atezolizumab” OR “durvalumab” were used with the fil-
ter “clinical trial” when searching the PubMed-MEDLINE,
Embase and Scopus databases. Relevant abstracts were

manually searched and retrieved from conference proceedings
of the annual meetings of the American Society of Clinical
Oncology, the International Association for the Study of Lung
Cancer World Conference on Lung Cancer and the European
Society for Medical Oncology.

The meta-analysis included phase II or III randomized
clinical trials (RCTs) in which the intervention arm
employed ICIs (PD-1 or PD-L1 inhibitors) in monotherapy,
or in combination with another chemotherapeutic agents.
The target population consisted of previously untreated
advanced/metastatic NSCLC patients. We excluded cohort
studies, case–control studies, phase I trials or studies in
which the outcomes measures could not be extracted from
the published data. Trials involving pretreated patients were
also excluded.

Data collection

Two investigators (ACBC and MPGC) developed the search
strategy and defined the eligible studies. From each study,
two investigators (ACBC and MPGC) independently col-
lected clinical information (ORR, PFS, OS, and grade 3–5
toxicity, according to therapy [ICI vs. non-ICI therapy]).
They compared their data to control for errors and a third
investigator (VCCL) was consulted in case of discrepancies.
The variables were defined a priori through a dictionary of
word meaning.

This systematic review was in accordance with the Pre-
ferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) statement.

Statistical analysis

Descriptive statistics were used to summarize the characteris-
tics of eligible studies. We performed meta-analyses using
pooled risk ratios for binary outcomes from comparative
studies applying the random effects model. This model was
chosen because despite the fact that we selected studies (ran-
domized phase II and III trials) with robust results, some
characteristics varied across studies, such as the percentage of
different histologies, the rate of PD-L1 expression in tumors,
the immunohistochemical assessment of PD-L1, among
others. In the case of trials that included one or more investi-
gational arms (CheckMate-227, MYSTIC), the arm compar-
ing ICI combination (for example, anti-PD1 + anti-CTLA4)
was excluded from the analysis, and the comparison
proceeded only between the control group (chemotherapy)
and the ICI monotherapy (CheckMate-227: nivolumab
vs. chemotherapy; MYSTIC: durvalumab vs. chemotherapy)
arm. In order to evaluate the presence of publication bias in
comparative studies, we used Begg’s funnel plot.15,16

Since there have been no studies directly comparing PD1
and PD-L1 treatments, we carried out indirect data analysis
using the Excel spreadsheet developed by Catalá-López et al.,
which can be accessed at http://metaanalisisenred.weebly.
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com/excel.html.17 Through this method, if it is necessary to
compare treatment B versus treatment C in the absence of
studies directly comparing B and C, one can use the effective-
ness (effect size θ) of treatment B in relation to treatment A
(θAB direct) and treatment C with the same comparator A
(θAC direct), to perform an indirect comparison and obtain
an estimate of the effect size between B and C (θBC indirect),
designated as adjusted indirect comparison. Thus, it is possi-
ble to estimate effects of different interventions in systematic
reviews even if there are no head-to-head comparisons
between them. The findings of indirect comparisons and net-
work meta-analysis, nevertheless, allow for less certainty in
conclusions than the findings of appropriate pairwise meta-
analyses of head-to-head trials.18

An I2 value of less than 50%, was considered significant
when assessing heterogeneity across trials, i.e., low probabil-
ity of result heterogeneity across studies.

All analyses were performed by REVMAN version 5.0. A
two-tailed p-value of less than 0.05 was considered statisti-
cally significant.

RESULTS

A total of 5341 studies were identified from the literature sea-
rch, of which 3471 studies were excluded because of duplica-
tion. A total of 3454 studies were excluded after reviewing the
titles and abstracts and 17 full-text studies were further
assessed for eligibility. In a second analysis, we excluded four
studies. Finally, 13 eligible studies met our eligibility criteria.
Figure 1 show the 13 RCTs included in the final analysis.

A total of 7673 patients were analyzed, of which 4077
patients were in the experimental group and 3596 patients
in the control group. The majority of trials were phase III
(12/13), except for one randomized controlled phase II trial
(KEYNOTE 021). Table 1 summarizes treatment outcomes
each study included in the present study.

The studies showed some degree of heterogeneity
regarding tumor histology (squamous vs. nonsquamous),
chemotherapy protocol, distribution of ECOG performance
status score, tobacco status and PD-L1 expression. Trials
evaluating ICI in monotherapy included all NSCLC histol-
ogy. Among them, the percentage of squamous carcinoma
varied from 18.8% (KEYNOTE 024) to 38.0% (KEYNOTE
042). Trials that tested the combination of ICI and chemo-
therapy included only squamous or nonsquamous patients.

Treatment chemotherapy protocols also varied across trials.
It is important to note that despite including only nonsquamous
patients, the IMpower 130 and IMpower 150 trials used taxanes
instead of pemetrexed, as was used in the KEYNOTE 021 and
KEYNOTE 189. Regarding performance status, the percentage
of ECOG 0 patients in the monotherapy trials was lower than
in the ICI and chemotherapy combination groups, with the
exception of KEYNOTE 407 and IMpower 131.

Clinical characteristics, treatment arms and demo-
graphics from each study included in this meta-analysis are
described and summarized in Table S1 (online only).

Six trials investigated immunotherapy as monotherapy
versus chemotherapy; four were with a PD1 inhibitor (one
with anti CTLA-4) and three with a PD-L1 inhibitor. Seven
trials investigated immunotherapy in combination with che-
motherapy in first-line; three investigated the anti-PD1
inhibitor pembrolizumab and three investigated the anti-
PD-L1 atezolizumab.

We did not include the comparison between nivolumab
+ chemotherapy versus chemotherapy from CheckMate-
227, because only patients whose tumors expressed
PD-L1 < 1% were enrolled in this part of the trial.

Standard chemotherapy (platin doublet) was only used
as a control in all trials, except IMpower 150 that used che-
motherapy + bevacizumab in both the control and
investigational arms.

Treatment outcomes: Survival endpoints

Overall survival

Regarding anti-PD1 inhibitors, OS analysis was based on
seven trials, from which four used ICI monotherapy and
three used ICIs in combination with chemotherapy. The
monotherapy group demonstrated a trend for better OS
compared with the chemotherapy group (HR 0.86; 95% CI:
0.73–1.02), whereas the ICI-chemotherapy combination was
clearly associated with better OS (HR 0.59; 95% CI:
0.45–0.76) (Supplementary Online Figure S1).

For anti-PD-L1 inhibitors, OS analysis was based on six
trials, from which two used ICI monotherapy and four used
ICIs in combination with chemotherapy. Both the mon-
otherapy and ICI-chemotherapy combination groups were
associated with better OS compared with chemotherapy
(HR 0.80; 95% CI: 0.66–0.97 and HR 0.82; 95% CI
0.74–0.91, respectively) (Supplementary Online Figure S2).

Through an indirect comparison, we analyzed the differ-
ence in terms of OS between anti-PD1 versus anti-PD-L1
drugs (Figure 2). In the monotherapy group, there were no
differences between both strategies (p = 0.57). Regarding the
ICI-chemotherapy combination group, anti-PD1 antibodies
were associated with better OS when compared with anti-
PD-L1 drugs (p = 0.022).

Progression-free survival

Regarding anti-PD1 inhibitors, PFS analyses was based on seven
trials. In four, ICI monotherapy was used and, in the other
three, ICIs were used in combination with chemotherapy. While
the monotherapy group was not statistically different when
compared with the chemotherapy group (HR 0.91; 95% CI:
0.70–1.18), the ICI-chemotherapy combination was associated
with improved PFS (HR 0.54; 95% CI: 0.47–0.62) when com-
pared with chemotherapy (Supplementary Online Figure S3).

For anti-PD-L1 inhibitors, PFS analysis was based on six tri-
als, from which two used ICI monotherapy and four used ICI
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in combination with chemotherapy. In the monotherapy group,
PFS associated with anti-PD1 antibodies use as isolated drugs
were not statistically different from that seen with chemotherapy
(HR 0.86; 95% CI: 0.64–1.15), meanwhile, ICI-chemotherapy
combination was clearly associated with better PFS (HR 0.65;
95% CI: 0.59–0.71) (Supplementary Online Figure S4).

When we analyzed only patients whose tumors had
PD-L1 expression >50% (KEYNOTE-024, KEYNOTE042
and IC3/TC3 [IMpower11]), ICI monotherapy was associ-
ated with better PFS (HR 0.69; 95% CI: 0.54–0.90) and bet-
ter OS (HR 0.72; 95% CI: 0.61–0.85) (Supplementary Online
Figure S5).

Through an indirect analysis, we tested the difference in
terms of PFS between studies that evaluated anti-PD1 versus

anti-PD-L1 drugs (Figure 3). In the monotherapy group,
there were no differences between the different immunother-
apy strategies (p = 0.77). However, in the ICI-chemotherapy
combination group, anti-PD1 drugs were associated with
better PFS than anti-PD-L1 drugs as first-line therapy for
NSCLC (p = 0.029).

Treatment outcomes: Overall response
rate (ORR)

Regarding anti-PD1 inhibitors, ORR analysis was based on
seven trials, ICI monotherapy was used in four of them and
in three of them ICIs were used in combination with

F I G U R E 1 Flow chart depicting the selection algorithm and screening process
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chemotherapy. In the monotherapy group, there was no dif-
ference in ORR between patients treated with anti-PD1
inhibitors and with chemotherapy (OR 1.02; 95% CI:
0.80–1.31), on the other hand, in the ICI-chemotherapy
combination group, anti-PD1 drugs were associated with
better ORR (OR 1.91; 95% CI: 1.34–2.71) (Supplementary
Online Figure S6).

For anti-PD-L1 inhibitors, ORR was based on six trials,
in which two of them used ICI monotherapy and four used
ICIs in combination with chemotherapy. In the mon-
otherapy group, there was no difference in ORR between

treatment with anti-PD1 inhibitors or chemotherapy
(OR 0.93; 95% CI: 0.77–1.12), conversely, ICI-chemotherapy
combination was associated with improved ORR (OR 1.37;
95% CI 1.25–1.51) when compared with chemotherapy only
(Supplementary Online Figure S7).

Through an indirect comparison, we analyzed the differ-
ence in terms of ORR between studies that uses anti-PD1 or
anti-PD-L1 drugs (Figure 4). In the monotherapy group,
there was no difference between different immunotherapy
strategies (p = 0.56). However, in the ICI-chemotherapy
combination group, anti-PD1 was associated with a trend to

F I G U R E 2 Indirect analysis statistical approach to compare overall survival (OS) between anti-PD1 and anti-PD-L1 in monotherapy in (a) four and two
studies, respectively, and (b) in combination with chemotherapy (three and four studies, respectively. In each line of the comparisons, A is the control group,
B is the PD-1 group and C is the PD-L1 group

T A B L E 1 Summary of treatment outcomes of the studies included in this review and meta-analysis

Study Ref Year

Study group Control group

N
ORR
(%)

Toxicity
G3-5 (%) N

ORR
(%)

Toxicity
G3-5 (%)

PFS HR
IC 95% OS HR IC 95%

ICI in monotherapy

KEYNOTE 024 3 2016 154 44.8 26.6 151 27.8 53.3 0.50 (0.37–0.68) 0.60 (0.41–0.89)

CHECKMATE
026

4 2017 271 26.0 18.0 270 33.0 51.0 1.19 (0.97–1.46) 1.08 (0.87–1.34)

CHECKMATE
227

9 2019 396 35.9 32.8 397 30.0 36.0 0.82 (0.69–0.97) 0.79 (0.65–0.96)

KEYNOTE 042 10 2019 637 27.0 18.0 637 27.0 41.0 1.07 (0�94–1�21) 0.81 (0.71–0.93)

MYSTIC 13 2020 163 35.6 14.9 162 37.7 33.8 0.87 (0.59–1.29) 0.76 (0.56–1.02)

IMPOWER 110 14 2020 277 29.2 31.8 277 31.8 53.6 0.77 (0.63–0.94) 0.83 (0.65–1.07)

ICI in combination with chemotherapy

KEYNOTE 021 2 2016 60 55.0 39.0 63 29.0 26.0 0.53 (0.31–0.91) 0.90 (0.42–1.91)

IMPOWER 132 5 2018 292 47.0 69.0 286 32.0 59.0 0.60 (0.49–0.72) 0.81 (0.64–1.03)

KEYNOTE 189 6 2018 410 47.6 67.2 206 18.9 65.8 0.52 (0.43–0.64) 0.49 (0.38–0.64)

KEYNOTE 407 7 2018 278 57.9 69.8 281 38.4 68.2 0.56 (0.45–0.70) 0.64 (0.49–0.85)

IMPOWER 150 8 2018 356 63.5 58.5 336 48.0 50.0 0.62 (0.52–0.74) 0.78 (0.64–0.96)

IMPOWER 130 11 2019 451 49.2 75.0 228 31.9 61.0 0.64 (0.54–0.77) 0.79 (0.64–0.98)

IMPOWER 131 12 2020 169 49.1 69.8 140 40.7 68.2 0.71 (0.60–0.85) 0.88 (0.73–1.05)
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better ORR compared with anti-PD-L1 as first-line therapy
for NSCLC (p = 0.12).

Treatment outcomes: Grade 3–5 adverse
events (AE)

Regarding anti-PD1 inhibitors, the analysis of toxicity was
based on seven trials, in four of them, ICI monotherapy was
used, and in three ICIs were used in combination with chemo-
therapy. The monotherapy group was less associated with
grade 3–5 AEs when compared with the chemotherapy group
(OR 0.45; 95% CI: 0.38–0.54), while there was no difference
between anti-PD1 plus chemotherapy compared with chemo-
therapy only in the rate of grade 3–5 AE (OR 1.03; 95% CI:
0.95–1.12) (Supplementary Online Figure S8).

For anti-PD-L1 inhibitors, the analysis of the rate of
grade 3–5 AEs was based on six trials; in two of them, ICI
monotherapy was used and, in four of them, ICIs were used
in combination with chemotherapy. There was less frequent
grade 3–5 AEs with anti-PD-L1 drugs in the monotherapy
group compared with the chemotherapy group (HR 0.54;
95% CI: 0.40–0.72), nonetheless, in the ICI-chemotherapy
combination studies evaluating anti-PD-L1 drugs were asso-
ciated with more frequent grade 3–5 AEs compared with
chemotherapy only (HR 1.16; 95% CI: 1.08–1.24)
(Supplementary Online Figure S9).

We indirectly compared the rate of grade 3–5 AEs
between studies that used anti-PD1 versus anti-PD-L1 drugs
(Figure 5). In the monotherapy group, there were no differ-
ences between the different immunotherapy strategies
(p = 0.32). In the ICI-chemotherapy combination group,

F I G U R E 3 Indirect analysis statistical approach to compare progression-free survival (PFS) between anti-PD1 and anti-PD-L1 in monotherapy in
(a) four and two studies, respectively, and (b) in combination with chemotherapy (three and four studies, respectively). In each line of the comparisons, A is
the control group, B is the PD-1 group and C is the PD-L1 group

F I G U R E 4 Indirect analysis statistical approach to compare overall response rate (ORR) between anti-PD1 and anti-PD-L1 in monotherapy in (a) four
and two studies, respectively, and (b) in combination with chemotherapy (three and four studies, respectively. In each line of the comparisons, A is the
control group, B is the PD-1 group and C is the PD-L1 group
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studies employing anti-PD-L1 drugs were associated with a
higher rate of grade 3–5 AEs compared with anti-PD1 drugs
in first line for NSCLC (p = 0.0302).

DISCUSSION

The use of ICIs with anti-PD1 and anti-PD-L1 drugs has
become the standard of care for patients with metastatic
NSCLC without driver mutations in the first-line setting.
Although both groups of drugs have activity in NSCLC it is still
unclear how these agents compare in terms of efficacy and tox-
icity. Therefore, this indirect meta-analysis was conducted to
analyze the efficacy and toxicity of anti-PD-1 and anti-PD-L1.

Through indirect analysis, we first demonstrated that the
combination of anti-PD1 and chemotherapy was associated
with better OS and PFS when compared with anti-PDL1 plus
chemotherapy. Since IMpower 150 used bevacizumab, one can
argue it might add a high degree of heterogeneity to the pooled
data. However, the PRONOUNCE trial19 demonstrated that
the schedule containing carboplatin plus paclitaxel and
bevacizumab followed by maintenance with bevacizumab was
in all aspects similar to carboplatin plus pemetrexed followed
by maintenance with pemetrexed for nonsquamous NSCLC;
thus, we decided to keep this trial in the analysis. In addition,
bevacizumab was employed in both the control and investiga-
tional arms. The arm testing chemotherapy plus atezolizumab
only was not included in the present meta-analysis. In fact, we
performed an additional analysis excluding the IMpower
150 trial. Results concerning OS, PFS and ORR remained the
same as previously reported in Figures 3, 4, 5. With regard to
toxicity, we observed a trend of higher rate of grade 3–5 AEs
associated with anti-PD-L1 drugs when compared with anti-

PD1 drugs, although they were no longer statistically signifi-
cant (Supplementary Online Figures S10–S13).

Second, we observed a trend of association of better
ORR of anti-PD1 drugs when compared with anti-PD-L1 in
monotherapy. When we compared anti-PD1 and anti-PD-
L1 among high PD-L1 expressors (patients whose tumors
had TPS ≥ 50% or IC3/TC3), anti-PD1 therapy was also
associated with improved OS and PFS.

Together, these two results might imply that anti-PD1
antibodies induce stronger antitumoral therapy.20 These dif-
ferences might also derive from heterogeneous immunoge-
nicity of the antibodies themselves, eliciting neutralizing
antibodies against the anti-PD1 or ant-PD-L1 antibodies
that could dampen their activity to different extents.21

Finally, we observed a higher frequency of grade 3–5
AEs with anti-PD-L1 plus chemotherapy when compared
with anti-PD1 plus chemotherapy. Nonetheless, this may
have resulted from the fact that taxane-containing regimens
were more frequently used in concert with anti-PD-L1 ther-
apies, leading to more hematological and neurological toxic-
ity when compared with pemetrexed-containing protocols
(Supplementary Online Table S1).

Since there are no published trials comparing anti-PD-1
and anti-PD-L1 in untreated metastatic NSCLC, the present
data highlights that different ICIs might have distinct effi-
cacy and toxicity in this population. There are few data
addressing this issue in the literature.

Previous data from two large phase 1 studies, published in
2012, that included advanced cancers (NSCLC, melanoma,
and renal cell cancer) testing the anti-PD1 antibody,
nivolumab (BMS-936558), and an anti-PD-L1 antibody
(BMS-936559) demonstrated a higher overall response rate for
the anti-PD1 (20–25%) than for the anti-PD-L1 (6–17%).22,23

F I G U R E 5 Indirect analysis statistical approach to compare the rate of grade 3–5 adverse events (AEs) between anti-PD1 and anti-PD-L1 in
monotherapy in (a) four and two studies, respectively, and (b) in combination with chemotherapy (three and four studies, respectively. In each line of the
comparisons, A is the control group, B is the PD-1 group and C is the PD-L1 group

1064 BRITO ET AL.



A recently published meta-analysis, led by a Chinese
group, compared the OS differences between anti-PD1 and
anti-PD-L1 across different cancer types in 19 randomized
clinical trials involving 11 379 patients, regardless of the
number of previous treatments.24 They concluded that anti-
PD1 drugs were associated with better OS (HR 0.75; 95%
CI: 0.65–0.86; p < 0.001) and PFS (HR 0.73; 95% CI: 0.56–
0.96; p = 0.02) when compared with anti-PD-L1 drugs. No
significant difference was observed in relation to the safety
profile.

Two previous studies have suggested that anti-PD1
drugs are associated with improved OS and PFS compared
with anti-PD-L1 drugs in pretreated advanced NSCLC
patients.25,26 Focusing on toxicity, a systematic review
involving 5744 patients concluded that the toxicity profile of
PD-1 and PD-L1 inhibitors in NSCLC patients is similar.27

A hypothetical explanation for the improved efficacy of
anti-PD1 drugs compared with anti-PD-L1 antibodies could
be that anti PD-1 antibodies are able to inhibit the binding
of PD-1 not only to PD-L1 but also to PD-L2, which is an
important interaction that also inhibits the activation of
T cells.28 In fact, previous data described PD-L2 as a poten-
tial predictive factor for ICI response. One study evaluated
the expression of PD-L2 in a mixed group of patients diag-
nosed with renal cell carcinoma (N = 59), melanoma
(N = 38), metastatic urothelial carcinoma (N = 251), and
NSCLC (N = 112). In this study, PD-L2 expression was
associated with improved OS following anti-PD-L1 therapy
with atezolizumab.29 Another study evaluating recurrent or
metastatic head and neck squamous cell carcinoma
(HNSCC) patients found an association between PD-L2
expression and clinical response to pembrolizumab.30

An important limitation of our study was related to the
evaluation of PD-L1 expression. We know that PD-L1
expression is predictive of ICI response; however, once not
all studies presented their results according to each category
of PD-L1 expression, these data could not be evaluated exten-
sively. In fact, this data is not available for all studies included
in this meta-analysis. Another important point is the fact that
trials which included only patients with high PD-L1 expres-
sion might have influenced the results; nevertheless there is
some heterogeneity in the expression level considered to clas-
sify tumors as high expressors; for example, the cutoff for
PD-L1 expression in KEYNOTE 024 and MYSTIC trials was
50% and 25%, respectively. It is also important to note that
different studies utilized different assays to detect PD-L1
expression. In the KEYNOTE studies, the 22C3 pharmDx
assay was used to evaluate TPS (percentage of tumor cells
with positive membranous PD-L1 staining), while in the
IMpower studies, the SP142 assay was used to detect PD-L1
expression on tumor cells and tumor-infiltrating immune
cells. Thus, differences between these detection methods also
confer heterogeneity in the comparison between trials.

Another important limitation of our study is the fact
that we extracted the data related to survival (HRs and
corresponding 95% CI), ORR and toxicity from the original
published studies and did not have access to individual

patient data. This prevented a thorough analysis of factors
that may bring heterogeneity to the present analysis, such as
the distribution of histological subtypes and the expression
of PD-L1 in tumors.

In conclusion, our meta-analysis based on 13 studies
including more than 7600 patients, indicates a slight superi-
ority of anti-PD1 antibodies over anti-PD-L1 inhibitors
when used in combination with chemotherapy as first-line
therapy for metastatic NSCLC patients; as monotherapy,
both ICI strategies appear to be similar.
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