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Background: Checkpoint inhibitors plus platinum-based chemotherapy have shown
superiority compared to chemotherapy alone as first-line therapy in advanced non-small
cell lung carcinoma (NSCLC). To evaluate the relative benefit in term of Overall Survival
(OS) and Progression-free Survival (PFS) of checkpoint inhibitors plus chemotherapy vs.
chemotherapy alone, overall and in subgroups defined by PDL1 expression we have
performed a meta-analysis.

Data Sources: This meta-analysis searched PubMed and checked references of the
selected English language articles to identify further eligible trials. Data collection for this
study took place from October 1 to October 24, 2018.

Results: In total, 8 trials involving 4,646 patients with advanced NSCLC, 3.314 (71%)
and 1.332 (29%) with a non-squamous and squamous histology, respectively, were
included in this meta-analysis. Four trials used atezolizumab, 3 pembrolizumab, and
1 nivolumab, accounting for 2.985 (64%), 1.298 (28%), and 363 (8%) of patients,
respectively. The patients were randomized to receive first-line chemotherapy plus a
checkpoint inhibitor vs. first-line chemotherapy, 2,978 patients for the OS endpoint
and first-line chemotherapy plus a checkpoint inhibitor vs. first-line chemotherapy,
1,740 patients in the PFS endpoint. Checkpoint inhibitors plus chemotherapy were
associated with prolonged OS, compared with chemotherapy in the ITT population
(HR, 0.74; 95% ClI, 0.64-0.87; p = 0.0002, with significant heterogeneity among trials).
Notably within the PDL1 low group (1-49) there was a significant heterogeneity (o
= 0.06) between type of drug and efficacy: the combination of chemotherapy plus
pembrolizumab showed an OS benefit (HR, 0.56; 95% CI, 0.40-0.78; P < 0.00007)
unlike the atezolizumab backbone trials (HR, 0.92; 95% ClI, 0.62-1.37; P < 0.69).
However, checkpoint inhibitors plus chemotherapy were associated with prolonged PFS
inthe ITT (HR, 0.61; 95% CI, 0.56-0.66; P < 0.00001) and across PDL1 subgroups.
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Conclusion and Relevance: Checkpoint inhibitors plus chemotherapy compared
with chemotherapy, are associated with significantly prolonged OS and PFS in first-line
therapy in NSCLC. In the low PDL1 subgroups the benefit was statistically significant only
in the pembrolizumab backbone trials. The findings of this meta-analysis could assist in
the design and interpretation of future trials and in economic analyses.

Keywords: NCSLC, checkpoint inhibition, first line, PDL1, PD1

INTRODUCTION

Lung cancer is the leading cause of cancer death worldwide.
Non-small-cell lung cancer (NSCLC) accounts for almost 85%
of all cases (1). The prognosis of NSCLC patients remains
quite unsatisfactory despite significant progress in the past few
years (2, 3). Inhibitors of programmed death-1 (PD-1) and its
ligand PD-L1 have proven to be effective therapies in metastatic
NSCLC lacking sensitizing EGFR or ALK mutations, initially as
second-line therapy (4-8). Subsequently, in metastatic NSCLC
patients with PD-L1 expression of at least 50% on tumor
cells, upfront pembrolizumab improved median progression-free
survival (PFS) and overall survival (OS) compared to standard
platinum-based chemotherapy (9). However, patients with a
tumor proportion score (TPS) of 50% or greater represent only
20-30% of those with NSCLC (10). To enhance the immune
response through PD-1 inhibition, several studies have combined
the potential immunogenic effects of cytotoxic chemotherapy
with immune checkpoint inhibitors (ICPI). The first study that
gave some important information regarding the efficacy of
combining IO and chemotherapy (CH) was Keynote 021 (11):
a randomized phase II trial of carboplatin plus pemetrexed
with and without pembrolizumab. It showed significantly better
response rates (RR) and longer PFS with the addition of
pembrolizumab to chemotherapy. Several subsequent studies
have been published and presented at international conferences,
showing a benefit in terms of PFS and/or OS in the intention-to-
treat (ITT) population. However, due to the trials’ design, where
subgroup analysis by PD-L1 breakdown was mainly exploratory,
the question about the magnitude of benefit in the three main
different subgroups (PD-L1 negative, low or high) has remained
rather uncertain.

We have therefore conducted a meta-analysis to compare the
PES and OS of chemotherapy plus ICPI vs. chemotherapy in
the ITT population and within the three principal subgroups of
PD-L1 expression (negative, low or high).

MATERIALS AND METHODS

Evidence Acquisition

Identification of Eligible Trials

A PubMed literature search was performed in October 2018 and
updated the 24th of October 2018, to identify all randomized
trials testing the addition of an antiPD-1 or antiPD-L1 ICPI
to first-line platinum-based chemotherapy in patients with
NSCLC. The following key-words were used: (non-small cell lung
cancer) AND nivolumab OR pembrolizumab OR atezolizumab OR

avelumab OR durvalumab) AND (random™). References of the
selected articles were also checked to identify other eligible trials.
Furthermore, proceedings of the main international meetings
(American Society of Clinical Oncology [ASCO] annual meeting,
European Society of Medical Oncology [ESMO] annual meeting,
International Association for the Study of Lung Cancer [IASLC]
World Conference on Lung Cancer), were searched from 2010
onwards for relevant abstracts. Both trials enrolling patients
with tumor histology (squamous and non-squamous) and trials
enrolling only patients with one type of histology were eligible.
Trials with treatment arms including a targeted agent (e.g.,
bevacizumab) in addition to platinum-based chemotherapy and
trials with a maintenance phase (e.g., pemetrexed) after the
completion of platinum-based chemotherapy were considered
eligible for the analysis. When more than one report was
available for the same clinical trial, the most recent information
(corresponding to longer follow-up and higher number of events)
was considered in the analysis.

Data Collection

We have collected aggregate data from publications or
presentations at meetings and for each eligible trial, the
following data were extracted, if available:

e main inclusion
stage, histology;

e details of study treatment: type of platinum-based
chemotherapy (drugs, doses, and number of cycles), type
of ICPI (drug, dose, and duration of treatment);

e study design: primary endpoint, study hypothesis;

e patient enrolment and follow-up: accrual start and end
date; number of patients assigned to the experimental arm
(chemotherapy + ICPI), number of patients assigned to the
control arm (chemotherapy alone), median follow-up;

e OS: number of deaths in each arm, median OS, hazard ratio
with 95% confidence interval, p-value, details of subgroup
analysis according to PD-L1 expression (negative expression;
low expression; high expression);

e PFS: number of events in each arm, median PFS, hazard ratio
with 95% confidence interval, p-value, details of subgroup
analysis according to PD-L1 expression (negative expression;
low expression; high expression).

criteria:  age, performance  status,

Low PD-L1 expression was defined as PD-L1 TPS of 1-49%
in the trials with pembrolizumab or PD-L1 expression on 1-
49% of tumor cells (TC) or 1-9% of tumor-infiltrating immune
cells (IC) in the trials with atezolizumab. High PD-L1 expression
was defined as PD-L1 TPS of 50% or greater in the trials with
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pembrolizumab or PD-L1 expression of 50% or greater on TC or
10% or greater IC in the trials with atezolizumab.

Statistical Methods

After data were abstracted, analysis was performed with the
Review Manager (RevMan 5.3) software. In all the 8 trials
included (11-20), efficacy data were analyzed from all randomly
assigned patients on an ITT basis. The primary endpoint of the
meta-analysis was OS. The secondary endpoint was PFS.

For both OS and PFS, the summary measure was the
hazard ratio (with 95% confidence interval). A random-effects
model was applied. Statistical heterogeneity among studies
was examined using the x 2 test and the I? statistic, which
expresses the percentage of the total observed variability due to
study heterogeneity.

One trial (16, 17) had two experimental arms adding an
ICPI to chemotherapy, the first testing the combination of
carboplatin + paclitaxel, bevacizumab and atezolizumab, and the
second testing the combination of carboplatin + paclitaxel and
atezolizumab, vs. the same control arm without ICPI (carboplatin
+ paclitaxel + bevacizumab). We decided to include both
comparisons in the meta-analysis. However, since that trial used
the same control arm for the two comparisons, the weight of each
comparison was reduced according to a correction factor: the
standard error for each comparison was multiplied by the square
root of (2+1)/2) = 1.225. This correction resulted in a prudential
increase in the width of the confidence interval for the estimated
hazard ratio of each comparison.

The subgroup analysis of patients according to PD-L1
expression was available for 5 trials (12, 14-16, 19) for OS
and 8 trials (11, 12, 14-16, 18-20) for PFS. In the KEYNOTE-
021 trial (11), information about subgroup analysis of PFS
was available for patients with absent PD-L1 expression and
for patients with high PD-L1 expression, but not for patients
with low PD-L1 expression. In the CheckMate 227 trial (20)
the comparison between chemotherapy + immune checkpoint
inhibitor vs. chemotherapy alone was conducted only in the
subgroup of cases with no PD-L1 expression, so this trial was
considered only in this subgroup analysis.

For both OS and PFS, in the whole population and in
the subgroup analysis according to PD-L1 expression, the
heterogeneity among the subsets of trials with different immune
checkpoint inhibitors was assessed using an interaction test. The
null hypothesis that the efficacy of the addition of immune
checkpoint inhibitor to chemotherapy is equal with different
drugs was tested with a x test.

Role of Funding Source

There was no funding source for this systematic review and
meta-analysis. All authors had full access to all the data and the
corresponding author (Alfredo Addeo) had final responsibility
for the decision to submit for publication.

RESULTS

Characteristics and Quality of the Trials
The selection process of trials eligible for the meta-analysis is
reported in Supplemental Figure 1. In the search updated on

October 24th 2018, out of the 273 papers published in extenso,
270 were excluded, while three were found eligible for inclusion
(11, 12, 16). Five further eligible trials were found searching the
proceedings of the main international meetings (14, 15, 17-20).

The main characteristics of the eight available trials are
described in Table 1. Considering all the selected trials, 4,646
patients were included, 3,314 (71%) and 1,332 (29%) with
a non-squamous and squamous histology, respectively. Five
trials were with atezolizumab, 3 were with pembrolizumab and
1 with nivolumab, accounting for 2,985 (64%), 1,298 (28%),
and 363 (8%) patients, respectively. Chemotherapy regimens
included platinum-pemetrexed for 1,590 patients (34%) with
non-squamous histology, carboplatin-(nab)-paclitaxel (with the
possible addition of bevacizumab in non-squamous) for 2,966
patients (64%) with both histology, and platinum-gemcitabine
for 90 patients (2%) with squamous histology.

Patient Characteristics

Overall, 4,620 patients were enrolled in the 8 trials included
in the meta-analysis (OS comparison in the whole population),
2,542 (55.0%) assigned to platinum-based chemotherapy + ICP],
and 2,078 (45.0%) assigned to platinum-based chemotherapy
alone (Table 1 and Figure 1A). In addition, 363 patients enrolled
in the CheckMate 227 trial (20) were considered only for the
PFES comparison in the subgroup of cases with negative PD-
L1 expression (Table1 and Figure 2C). Main characteristics
of the enrolled patients are described in Table 2. For 4 trials
the enrolment period was available, and patients were enrolled
between November 2014 and March 2017. Median age was 62.5-
65 years and all patients had a 0 or 1 Eastern Cooperative
Oncology Group (ECOG) performance status (PS), with the
proportion of patients with PS 0 and 1 ranging from 31 to
60% and 40 to 64%, respectively. Information about PD-L1
expression was available for 3,808 of the 3,862 evaluable patients
(99%). With the exception of the CheckMate 227 study (20),
which was restricted to those with negative PD-L1 expression,
the proportion of patients with negative PD-L1 expression
ranged from 31 to 37% and 47 to 53% for patients enrolled
in trials with pembrolizumab or atezolizumab, respectively. The
proportion of patients with low PD-L1 expression ranged from
28 to 37% and 28 to 38% in studies with pembrolizumab and
atezolizumab, respectively. The proportion of patients with high
PD-L1 expression ranged from 26 to 34% and 14 to 20% for trials
with pembrolizumab and atezolizumab, respectively.

Overall Survival

In the whole study population (N = 4.620), as shown
in Figure 1A, the addition of an ICPI to platinum-based
chemotherapy in patients with metastatic NSCLC was associated
with a statistically significant benefit in overall survival (hazard
ratio [HR] 0.74, 95% confidence interval [CI] 0.64-0.87,
p = 0.0002). There was evidence of statistically significant
heterogeneity among the 8 comparisons (p = 0.005, I> = 66%).
HR was equal to 0.85 (95% CI 0.76-0.94, p = 0.001) in the
trials with atezolizumab, and equal to 0.56 (95% CI 0.46-0.67,
p < 0.00001) in the trials with pembrolizumab, with statistically
significant quantitative interaction between type of drug and
treatment efficacy (interaction p < 0.0001; see Figure 1B).
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TABLE 1 | Main characteristics of the selected studies.

Trial Drug Phase no. pts Histology PD-L1 FU HR OS HR PFS
reference time (95% CI) (95% CI)
median P-value P-value
mo.
KN-189 (1) Pembrolizumab + Ml NonSq any 10.5 0.49 0.52
Platinum-Pem 616 (0.38-0.64) (0.43-0.64)
<0.001 <0.001
KN-021 (2, 3) Pembrolizumab + Il NonSq any 10.6 0.90 0.53
Carbo-Pem 123 (0.42-1.91) (0.31-0.91)
0.39 0.010
KN-4072 (4) Pembrolizumab + 1l Sq any 7.7 0.64 0.56
Carbo-(nab)Pac 559 (0.49-0.85) (0.45-0.70)
0.0008 <0.0001
IMPower131 (5)2 Atezolizumab + Ml Sq any 9.8b 0.96 0.71
Carbo-nabPac 683 (0.78-1.18) (0.60-0.85)
0.69 0.0001
IMPower150 (6) Atezolizumab + i NonSq any 15.5 0.782 0.62
Carbo-Pac-Beva 696 (0.64-0.96) (0.52-0.74)
P =0.02 P < 0.001
IMPower150bis (7) Atezolizumab + Ml NonSq any 20.0 NR 0.882
Carbo-Pac vs. 686° (0.72-1.08)
Carbo-Pac-Beva 0.20
IMPower132 (8)2 Atezolizumab + 1l NonSq any NR 0.81 0.60
Platinum-Pem 578 (0.64-1.09) (0.49-0.72)
p =0.08 P < 0.0001
IMPower130 (9) Atezolizumab + 1l NonSq any 13.0° 0.79 0.64
Carbo-nabPac 679 (0.64-0.98) (0.54-0.77)
0.03 <0.0001
CM-227 (10) Nivolumab + 1l NonSq (273) <1% 11.20 NR 0.74
Platinum-Pem 363 Sq (0.58-0.94)
in NonSq (90) P =NR
Platinum-Gem
in Sq

Beva, bevacizumab, Carbo, carboplatin; CM, Checkmate; ECOG PS, Eastern Cooperative Oncology Group Performance Status; ICPIs, immune-checkpoint inhibitors; CTRT, chemo-
radiotherapy; FU, follow-up; KN, Keynote; mo., months; NonSg, non-squamous; NR, not reported; NSCLC, non-small cell lung cancer; Pem, pemetrexed; Pac, paclitaxel; Sq, squamous;

VS. Versus.
aResults refer to first interim analysis.
b \inimum follow-up.

¢Carbo-Pac-Beva arm was the same of the above mentioned trial and included 337 patients.

In the subgroup of patients with negative PD-L1 expression
(N = 1.413, data available for 5 trials), as shown in Figure 1C,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was associated with a statistically
significant benefit in OS (HR 0.78, 95% CI 0.67-0.90, p
= 0.0007). There was no evidence of statistically significant
heterogeneity among the 5 trials (p = 0.52, I> = 0%). HR
was equal to 0.83 (95% CI 0.71-0.98, p = 0.03) in the 3 trials
with atezolizumab, and equal to 0.60 (95% CI 0.43-0.83, p
= 0.002) in the 2 trials with pembrolizumab, with evidence
of a borderline statistically significant quantitative interaction
between type of drug and treatment efficacy (interaction p = 0.08;
see Figure 3A).

In the subgroup of patients with low PD-L1 expression (N
= 1,062, data available for 5 trials), as shown in Figure 1D,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was not associated with a

statistically significant benefit in OS (HR 0.77, 95% CI 0.55-
1.07, p = 0.12). There was evidence of statistically significant
heterogeneity among the 5 trials (p = 0.01, I* = 70%).
HR was equal to 0.92 (95% CI 0.62-1.37, p = 0.69) in
the 3 trials with atezolizumab, and equal to 0.56 (95% CI
0.40-0.78, p = 0.0007) in the 2 trials with pembrolizumab,
with evidence of statistically significant quantitative interaction
between type of drug and treatment efficacy (interaction p = 0.06;
see Figure 3B).

In the subgroup of patients with high PD-L1 expression
(N = 714, data available for 5 trials), as shown in Figure 1E,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was associated with a statistically
significant benefitin OS (HR 0.61, 95% CI 0.48-0.78, p < 0.0001).
There was no evidence of statistically significant heterogeneity
among the 5 trials (p = 0.36, I = 7%). HR was equal to 0.70
(95% CI 0.52-0.94, p = 0.02) in the 3 trials with atezolizumab,
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IMpower 150 A vs C -0.1278 0.1254 349 337 13.3% 0.88 [0.69, 1.13] —_
IMpower130 -0.2357 0.1074 451 228 14.5% 0.79 [0.64, 0.98] |
IMpower150 B vs C -0.2485 0.1265 359 337 13.2% 0.78 [0.61, 1.00] —
KEYNOTE-021 -0.587 0.2755 80 63  58% 0.56 [0.32, 0.95] _
KEYNOTE-189 -0.7133 0.1324 410 206 12.8% 0.49[0.38, 0.64] —_—
KEYNOTE-407 -0.4416 0.1418 278 281 121% 0.64 [0.49, 0.85] .
Total (95% CI) 2542 2078 100.0% 0.74 [0.64, 0.87] -
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IMpower150 B vs C -0.2485 0.1265 359 337 132% 0.78 [0.61, 1.00] T
Subtotal (95% CI) 1794 1528 69.3% 0.85[0.76, 0.94] L 2
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5.1.2 Pembrolizumab
KEYNOTE-021 -0.587 0.2755 60 63 58% 0.56 [0.32, 0.95] - =
KEYNOTE-189 -0.7133 0.1324 410 206 12.8% 0.49 [0.38, 0.64] ——
KEYNOTE-407 -0.4416 0.1418 278 281 121% 0.64 [0.49, 0.85] —
Subtotal (95% CI) 748 550  30.7% 0.56 [0.46, 0.67] i
Heterogeneity: Tau? = 0.00; Chi?= 1.96, df = 2 (P = 0.38); I = 0%
Test for overall effect: Z = 6.43 (P < 0.00001)
Total (95% CI) 2542 2078 100.0% 0.74 [0.64, 0.87] -
Heterogeneity: Tau? = 0.03; Chi* = 20.34, df = 7 (P = 0.005); I* = 66% 02 05 2 5
Test for overall effect: Z = 3.76 (P = 0.0002) e 61 EavasehaINRRy
Test for subgroup differences: Chi? = 15.91, df = 1 (P < 0.0001), I =93.7%
C
Cl +ICl CI Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio SE Total Total Weight IV, Random, 95% CI 1V, Random, 95% C|
IMpower 131 -0.1485 0.1456 160 171 26.0% 0.86 [0.85, 1.15] i
IMpower130 -0.2107 0.1447 235 121 26.4% 0.81[0.61, 1.08] —_—
IMpower150 B vs C -0.1985 0.1426 167 172 27.2% 0.82[0.62, 1.08] e
KEYNOTE-189 -0.5276 0.2245 127 63 11.0% 0.59 [0.38, 0.92] — -
KEYNOTE-407 -0.4943 0.2415 98 99  9.5% 0.61[0.38, 0.98] I S
Total (95% CI) 787 626 100.0% 0.78 [0.67, 0.90] e
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Test for overall effect: Z = 3.40 (P = 0.0007) : Favours ICl Favours
D
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IMpower130 -0.3567 0.2232 128 65 19.5% 0.70 [0.45, 1.08] — &
IMpower150 B vs C -0.2244 0.1868 121 105 21.6% 0.80 [0.55, 1.15] S
KEYNOTE-189 -0.5978 0.2499 128 58 18.0% 0.55 [0.34, 0.90] - T—
KEYNQTE-407 -0.5621 0.2345 103 104  18.8% 0.57 [0.36, 0.90] I —
Total (95% CI) 609 453 100.0% 0.77 [0.55, 1.07] B
Heterogeneity: Tau? = 0.10; Chi? = 13,16, df = 4 (P = 0.01); I?=70% 02 05 5
Test for overall effect: Z = 1.55 (P = 0.12) : Eavours g ICl Eavours
E
Chemotherapy + ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl|
IMpower 131 -0.5798 0.2887 53 48  16.6% 0.56 [0.32, 0.99] 2
IMpower130 -0.1744 0.2556 88 42 20.8% 0.84 [0.51, 1.39) — [ e—
IMpower150 B vs C -0.3567 0.2463 7 65 223% 0.70 [0.43, 1.13] L
KEYNOTE-189 -0.8675 0.2447 132 70 22.5% 0.42[0.26, 0.68] —
KEYNOTE-407 -0.4463 0.2782 72 73 17.8% 0.64[0.37, 1.10) —_—— 1
Total (95% CI) 416 298 100.0% 0.61[0.48, 0.78] e
Heterogeneity: Tau? = 0.01; Chi? = 4.32, df = 4 (P = 0.36); I = 7% 02 + ! 5

Test for overall effect: Z = 4.01 (P < 0.0001)

ICPIs, immune checkpoint inhibitors; OS, overall survival.

0.5 2
Favours chemotherapy+ICl Favours chemotherapy

FIGURE 1 | Overall survival with chemotherapy plus ICPIs. (A) OS in whole study population. (B) OS by ICPI administered. (C) OS by PD-L1 expression- PD-L1
negative. (D) OS by PD-L1 expression- PD-L1 low. (E) OS by PD-L1 expression- PD-L1 high.
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IMpower130 0.4447 00003 451 228 181%  0€4[0.54,077) ——
IMpower10 B vs C 0478 00897 356 336 183%  062[0.52,074] ==
KEYNOTE-C21 06349 02448 60 63 27%  0£3[0.33,085] _
KEYNOTE-189 0652 01027 410 206 14.3% £2(0.43,064] —_
KEYNCTE-407 -0.5798 0.1116 278 281 123% .£6 [0.45, 0.70] BN
Tetal (95% CI) 2190 1740 100.0% 0.61 [0.56, 0.66] L 2
Heterogonoity: Tau? = 0.00; Chi? = 6.54, df = € (P = 0.37); I = 8% = i T ) 3
Test for overall effect: Z=12.17 (P < 0.00001} Favours chemrotherapy+ICl  Favours chemotherapy
B
Chemotherapy + ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.2.1 Atezolizumab
IMpower 131 0.3426 0.0893 343 340 185% 0.71[0.60, 0.85] -
IMpover 132 05142 0.0075 262 236 158%  060[049,0.72) —
IMpower130 -0.4447 0.0903 451 228 181% 0.64[0.54, 0.77)
IMpower1£0 B vs C -0.478 0.0897 356 336 183%  062[052 0.74] —
Subtotal (95% CI) 1442 1190  70.7% 0.64 [0.59, 0.70] .
Hcterogencity: Tou? = 0.00; Chi? = 1.66, df = 3 (P = 0.68); 17 = (%
Test for overall efect: Z =966 (P < 0.00001)
5.2.2 Pembrolizumab
KEYNOTE-021 -0.6349 02448 € 53 27%  053(0.33,0.86)
KEYNCTE-189 -0.662 0.1027 410 206 14.3% 0.52[0.43, 0.64] —_—
KEYNQCTE-407 -0.5798 0.11°6 278 231 123% 0.56 [0.45, 0.70] —_—
Subtotal (95% CI) 748 550 29.3% 0.54 [0.47. 0.62]
Heterogeneity: Tau* = 0.00; Chi* = 0.23, df = 2 (® = 0.89); I* = (%
Test for overal ef'ect Z = 8.59 (P < 0.00001)
Total (95% CI) 2190 1740 100.0%  0.61[0.56, 0.66] £
Heterogeneity Tau? = .00; Chiz = .54, df =6 (° = 0.37); P = 8% 2 o5 P .
Test for overal efect: Z = 12.17 (P < 0.00001) " Favours chemotherapy1ICI  Favours chemotherapy
Tesl for subgroup differences. Chi* - 4.36, df - 1 (P - 0.04), I* - 77.0%
(&
Chemotherapy +ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
CheckMate 227 -0.3C11 0.1243 177 186 19.2% 0.74[0.58, 0.94] S——
IMpower 131 -0.2107 0.1202 160 171 20.6% 0.81[0.64, 1.03] o
IMpower 132 -0.7765 0.3763 26 20 21% 0.45[0.22, 0.96]
IMpower130 -0.3327 0.1243 236 121 19.2% 0.72[0.56, 0.91] —_—
IMpower150 B vs C -0.2562 0.124 166 172 19.3% 0.77[0.61,0.99] —
KEYNOTE-021 -1.273 04767 21 23 1.3% 0280107
KEYNOTE-189 -0.2904 0.1739 127 63 98%  075[0.53.1.05) —T
KEYNOTE-407 -0.3857 0.1885 9% 99 84%  0.63[0.47,0.98] —_—
Total (95% CI) 1009 855 100.0% 0.73 [0.66, 0.32] <>
Heterogeneity: Tau? = 0.00; Chit = 6.70, df = 7 (P = 0.46); 12 = 0% e o5 3 r
Test for overall effect: Z = 5.66 (P < 0.00001} Favours . I Favours
D
C +ICl Cl Hazard Ratio Hazard Ratio
Study or Subgroup _log[Hazard Ratio SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
IMpower 131 -0.3557 0.1419 129 121 24.2% 0.70 [0.53, C.92] —_—
IMpower 132 -0.2206 0.1€69 63 73 13.9% 0.80 [0.55, 1.76) —_—T
IMpower130 -0.4976  0.172 128 65 16.5%  0.61[043,0.85] —_—
IMpower160 B ve C 06798 0.1603 119 105 189%  0.56 [0.41,0.77] —_—
KEYNOTE-189 -0.5978 0.1€95 128 58 12.2% 0.55 [0.37,C.81] e a—
KEYNOTE-407 05798 0.1845 108 104 143%  0.56[0.39,0.80] —
Total (95% CI) 670 526 100.0% 0.63 [0.55, 0.72] L 2
Heterogeneily. Teu? = 0.00, Chi? = 3.67,d7 = 5 (P = 0.60), I* = 0% ‘02 o5 2 5
Test for overall effect: Z = 6.66 (P <€.00001) " Favours ICl Favours
E
Chemotherapy + ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio] SE Total Total Woeight IV, Random, 95% CI IV, Random, 95% Cl
IMpower 131 0821 0.2473 53 48 111% 0.44[0.27,071] T ——
IMpower 132 -0.7985 0.1636 88 75 201%  045[0.31,064) —_—
IMpower130 -0.6733 0.2084 88 42 156% 051[0.34,077] I a—
IMpower150 B vs C -0.9416 0.2228 n 64 13.7% 0.29[0.25. 060]
KEYNOTE-021 -0.3567 0.3212 20 17 66% 0.70[0.37, 1.31]
KEYNOTE-*89 -1.0217  0.186 132 70 196% 0.36[0.25,052] —_—
KEYNOTE-407 -0.0943 0.2251 72 73 134% 0.37[0.24,058] =
Total (95% CI) 524 389 100.0% 0.43[0.37, 0.51] -
Heterogeneity: Tau? = 0.00: Chi* = 4.59, df = 5 (P = 0.60); 1= 0% ™y o5 1 23 ry
Testioroveral oflect: 2 =i10.23 (< 0,00007) Favours chemtherapy ! ICI  Fevours chemotherapy
ICPIs, immune checkpoint inhibitors; PFS, progression-free survival.
FIGURE 2 | Progression-free survival with chemotherapy plus ICPI. (A) PFS in whole study population. (B) PFS by ICPI administered. (C) PFS by PD-L1 expression-
PD-L1 negative. (D) PFS by PD-L1 expression - PD-L1 low. (E) PFS by PD-L1 expression- PD-L1 high.
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TABLE 2 | Main characteristics of enrolled patients.

Trial Arm No. pts Age, yr, ECOG PS 0, PD-L1 PD-L12
reference (accrual period) median 1,2 NE neg, low, high
(%) (%) (%)

KN-189 (1) Pembro-Combo vs. 410 65 45,54,0.2 6 31, 31, 32
Placebo-Combo 206 63.5 39, 61,0 7 31,28, 34
(02/2016-03/2017)

KN-021 (2, 11) Pembro-Chemo vs. 60 62.5 40, 58,0 0 35, 32, 33
Chemo 63 63 46, 54,0 0 37,37, 27
(11/2014-01/2016)

KN-4074 Pembro-Chemo vs. 278 65 26,74,0 2.5 34,37, 26
Placebo-Chemo 281 65 32,68,0 2 35, 37, 26
(NR)

IMPower131 (5) Atezo-Chemo vs. 343 65 34,66, 0 0.3 47,38, 15
Chemo 340 65 32,68,0 0 50, 36, 14
(NR)

IMPower150 (6) Atezo-Chemo-Beva vs. 400 63 40, 60, 0 0 48, 33, 19
Chemo-Beva 400 63 45,55,0 0 51,31, 18
(03/2015-12/2016)

IMPower150bis (7) Atezo-Chemo vs. 402 63 45,55,0 0.2 47,36, 17
Chemo-Beva 400 63 45,55,0 0 51,31, 18
(03/2015-12/2016)

IMPower132 (8) Atezo-Chemo 292 64 43,57,0 NR NR
Placebo-Chemo 286 63 40, 60,0 NR NR
(NR)

IMPower130 (9) Atezo-Chemo 451 NR 58, 42,0 0 52, 28, 20
Placebo-Chemo 228 NR 60, 40, 0 0 53, 29, 18
(NR)

CM-227 (10)° Nivo-Chemo vs. 177 64 33, 66, NR NA 100, 0, 0
Chemo 186 64 31, 68, NR NA 100, 0, 0
(NR)

Atezo, atezolizumab, Beva, bevacizumab; Carbo, carboplatin; Chemo, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group Performance Status; IC, tumor-infiltrating immune
cell; ICPIs, immune-checkpoint inhibitors; NA, not applicable; NE, not evaluated; neg, negative; NR, not reported; Nivo, nivolumab, Pembro, pembrolizumab; vs, versus; TC, tumor cell.
aFor Pembro, negative = <1%, low = 1-49%, high > 50% by the use of the 22C3 pharmDx assay (Agilent); for Atezo, negative = TCO and ICO; low = TC 1/2 or IC 1/2; high = TC3 or

IC3 by the use of the SP142 PD-L1 immunohistochemistry assay (Ventana Medical Systems).

bStudly results restricted to patients with <1% PD-L1 expression.

and equal to 0.51 (95% CI 0.34-0.77, p = 0.001) in the 2 trials
with pembrolizumab, with no evidence of interaction between
type of drug and treatment efficacy (interaction p = 0.21;
see Figure 3C).

Progression-Free Survival

In the whole study population (N = 3.930, data available for
7 trials), as shown in Figure2A, the addition of an ICPI
to platinum-based chemotherapy in patients with metastatic
NSCLC was associated with a statistically significant benefit in
PES(HR 0.61, 95% CI 0.56-0.66, p < 0.00001). There was no
evidence of statistically significant heterogeneity among the 7
trials (p = 0.37, I’ = 8%). HR was equal to 0.64 (95% CI
0.59-0.70, p < 0.00001) in the 4 trials with atezolizumab, and
equal to 0.54 (95% CI 0.47-0.62, p < 0.00001) in the 3 trials
with pembrolizumab, with evidence of quantitative interaction
between type of drug and treatment efficacy (interaction p = 0.04;
see Figure 2B).

In the subgroup of cases with negative PD-L1 expression (N
= 1,864, data available for 8 trials), as shown in Figure 2C,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was associated with a statistically

significant benefit in PFS (HR 0.73, 95% CI 0.66-0.82, p <
0.00001). There was no evidence of statistically significant
heterogeneity among the 8 trials (p = 0.46, I’ = 0%). HR
was equal to 0.75 (95% CI 0.66-0.86, p < 0.0001) in the
4 trials with atezolizumab, equal to 0.63 (95% CI 0.44-0.92,
p = 0.02) in the 3 trials with pembrolizumab, and equal
to 0.74 (95% CI 0.58-0.94, p = 0.02) in the trial with
nivolumab, without evidence of significant interaction between
type of drug and treatment efficacy (interaction p = 0.69;
see Figure 4A).

In the subgroup of patients with low PD-L1 expression (N
= 1,196, data available for 6 trials), as shown in Figure 2D,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was associated with a statistically
significant benefit in PFS (HR 0.63, 95% CI 0.55-0.72, p <
0.00001). There was no evidence of statistically significant
heterogeneity among the 6 trials (p = 0.60, I> = 0%). HR was
equal to 0.66 (95% CI 0.56-0.77, p < 0.00001) in the 4 trials
with atezolizumab, and equal to 0.56 (95% CI 0.43-0.72, p <
0.0001) in the 2 trials with pembrolizumab, without evidence
of significant interaction between type of drug and treatment
efficacy (interaction p = 0.29; see Figure 4B).
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Chemotherapy + ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] tal Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Atezolizumah
IMoower 131 -0.1485 0.1456 1€0 171 260% 0.86[0.65, 1.15] —
IMoower’ 30 -0.2107 0.1347 235 121 264% 081[0.61,1.08] —
IMoower~50 B vs C -0.1985 0.1426 1€7 172 2712% 0.82[0.62, 1.08] — &7
Subtotal (95% CI) 562 484 79.6%  0.83(0.71,0.98] -
Heterogenoity: Tou? = 0.00; Chi2 = 0.10, df = 2 (P = 0.95); 17 = 0%
Test for overall efect: Z =223 (P = 0.03)
6.1.2 Pembrolizumab
KEYNOCTE-189 -0.5276 0.2245 127 63 11.0% 059[0.38, 0.92] —_—
KEYNOCTE-407 -0.4943 0.2415 8 99 95% 061[0.38, 0.98]
Subtotal (95% CI) 225 162 204%  0.60[0.43,0.33] g
Heterogeneity: Tau? = 0.00; Chi=0.01, df =1 (P = 0.92); I*= 0%
Test for overall efect: Z=3 11 (P = 0.002)
Total (85% CI) 787 626 100.0%  0.78[0.67, 0.90] >
Heterogeneity: Teu? = 0.00; Chi? = 3.24, df = 4 (P =0.52); 1= 0% b2 0‘5 2 5
Tost for coverall efect: Z =340 (P =0.0007) Favours chemotherapy+Cl  Favours chemotherapy
Test for subaroup differences: Chiz = 313, df = 1 (P = 1.08), R = 68 1%
Chemotherapy +ICI Chemotherepy Hazard Ratio Hazard Ratio
Study or Subgroup _log[Hazard Ratio] _ SE Total Total Weight IV, Random, 95% CI IV, Random, 95% C1
7.4.1 Atezolizumab
IMpower 131 02927 01771 129 120 229% 134095, 190] T
IMpower130 03567 0.2232 128 65 195% 070[0.45.1.08] s
IMpower 150 B vs G -0.2244 0.1868 121 105 216% 080[0.55, 1.15] —_—
Subtotal (95% CI) 378 291 632%  092[0.621.37] g
Heterogeneity: Tau? = 0.09; Chi? = 6.50, df = 2 (P = 0.04). I = 69%
Test for overall effect: Z=0.41 (P = 0.€9)
7.1.2 Pembrolizumab
KEYNOTE-189 05978 0.2499 128 58 130% 055 [0.34,0.90] e —
KEYNOTE-407 05621 0.2345 103 104 188% 057 [0.36. 0.90] —_—
Subtotal (95% Cl) 231 162 36.8% 0.56 [0.40, 0.78] —~
Heterogeneity: Teu? = 0.00; Chiz= 0.01, df = 1 {P = 0.92). I = 0%
Test for overall effect: Z = 3.38 (P = 0.0007)
Total (95% CI) 609 453 1000% 077 [0.55,1.07) e
Heterogeneity: Teu? = 0.10; Chi? = 13.16, df = 4 (P = 0.01); I* = 70% T o5 T % a
Testfor overall effact: (P=0.12) Favours chemotherzpy=ICI  Favours chemotherapy
Test for subaroun cifferences: .5). ¢f =1 (P =0.06). 1?=71.5%
Chomotherapy +ICI  Chemothorapy Hazard Ratio Hazard Ratio
Study or Subgroup _log[Hazard Ratio]  SE Total Total Weight IV, Random, 95% CI 1V, Random. 95% CI
8.1.1 Atezolizumab
IMpower 131 -0.5798 0.2887 53 48 166% 0.56 [0.32. 0.99] I S—
IMpower130 -0.1744 0.2556 88 42 208% 0.84[0.51,1.39] — 1
IMpower150 B vs C -0.3367 0.2463 7 65 223% 0.70 [0.43, 1.13] —_—
Subtotal (95% Cl) 212 155 597%  0.70[0.52,0.94] R o
Holercgoneity: Tau? = 0.00; Chi = 1.11, df = 2 (P = 0.58); I = 0%
Test for overall effect: Z =234 (P = 0.02)
8.1.2 Pembrolizumab
KEYNOTE-139 -0.8575 0.2447 132 70 225% 0.42[0.26,0.6] ——
KEYNOTE 407 0.4463 0.2782 72 73 178% 0.64 [0.37, 1.10] . —
Subtotal (35% CI) 203 183 403%  051[0.34,077] e
Hetercgeneity: Tau? = 0.02; Chi? = 1.29, df = 1 (P = 0.26): I = 23%
Test for overall effect: Z = 323 (P = 0.001)
Total (95% Cl) 416 208 100.0%  0.61[0.48,0.78] .
Hetercgeneity: Tau? = 0.01; Chiz = 4.32, df = 4 (P = 0.36); ' = 7% e o' 23 F.
Tost for overall eflect Z =4.01 (P <0.0007) Favours chemotherapy+ICl Favours chemotnerapy
Test for subaroup differences: Chi* = 1.57.df = 1 (P =0.21). I*= 36.2%
ICPIs, immune checkpoint inhibitors; OS, overall survival.
FIGURE 3 | Overall survival by ICPI drug according to PD-L1 expression. (A) OS in PO-L1 negative population. (B) OS in PO-L1 low population. (C) OS in PO-L1 high
population.

In the subgroup of patients with high PD-L1 expression
(N = 913, data available for 7 trials), as shown in Figure 2E,
the addition of an ICPI to platinum-based chemotherapy in
patients with metastatic NSCLC was associated with a statistically
significant benefit in PFS (HR 0.43, 95% CI 0.37-0.51, p <
0.00001). There was no evidence of statistically significant
heterogeneity among the 7 trials (p = 0.60, I> = 0%). HR was
equal to 0.45 (95% CI 0.36-0.55, p < 0.00001) in the 4 trials
with atezolizumab and equal to 0.42 (95% CI 0.30-0.60, p <
0.00001) in the 3 trials with pembrolizumab, without evidence
of significant interaction between type of drug and treatment
efficacy (interaction p = 0.77; see Figure 4C).

DISCUSSION

In the present meta-analysis of all published and presented
randomized clinical trials with PD-1 and PD-L1 inhibitors plus
chemotherapy as first-line treatment for patients with metastatic
NSCLC, we observed a clear benefit in OS and PFS in the ITT
population with the addition of ICPI to chemotherapy.

We addressed the question regarding the benefit of
chemotherapy plus ICPI in terms of OS and PES in all
different PD-L1 expression subgroups. Furthermore, to extend
the analysis, we also explored the possible difference in terms of
OS and PFS by grouping trials by anti-PD-1 or anti-PD-L1 drugs.
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Chemotherapy +ICI Chemotherapy Hazard Ratio Hazard Ratlo
Study or Subgrou, log[Hazard Ratio SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.2.1 Atezolizumab
IMpower 131 -0.2107 0.1202 160 171 20.5% 0.81 [0.64, 1.03) I
IMpowar 132 -0.7765 0.3763 25 20 21% 046022, 09¢) —
IMpowar130 -03327 01243 235 121 192% 072[056,091] —_—
IMpowsr150 Bvs C -0.2562 0.124 166 1z 19.3% 0.7710.61, 0.99] —
Subtotal (95% Cl) 586 484 61.3% 0.75 [0.66, 0.86] -
Heterogeneity: Tau? = C.00; Chi? = 2.29, df = 3 (P = 0.51); B = 0%
Tost for overall effect: Z = 4.06 (P < 0.0001)
6.2.2 Pembrolizumab
KEYNOTE-021 -1273 0.4767 21 23 1.3% 0.280.11,0.71]
KEYNOTE-18¢ -0.2904 0.1739 127 62 9.8% 0.75[0.53, 1.05] —_—T
KEYNOTE-407 0.3857 0.1885 98 9¢ 8.4% 0.88 [0.47, 0.98] —
Subtotal (95% CI) 246 185 19.5% 0.63 [0.44, 0.92] —~ali—
Heterogeneity: Tau* = C.05; Chi* = 3.76, df = 2 (P = 0.15). I =47%
Test for overall effect: Z = 2.43 (P = 0.02)
8.2.3 Nivolumab
CheckMate 227 -0.3011 0.1243 177 186  19.2% 0.74 (0.58, 0.94] —_—
Subtotal (95% CI) 77 186 19.2% 0.74 [0.58, 0.94] -
Haterogeneity: Not applicasle
Test for overall effect: Z = 2.42 (P = 0.02)
Total (95% CI) 1009 855 100.0% 0.73 [0.66, 0.82] &
Haterogeneity: Tauz = 0.00; Chi2 = 6 70, df = 7 (P = 0 46); R=0% e o5 ) 5
Test for overall effect: Z = 5.66 (P < 0.00001) " Favours o 1 Favours
Test for subgroup differences: Chi* = 0.75, df = 2 (P = 0.69), I = 0%

Cl +ICI Ci Hazard Ratio Hazard Ratio
Study or Subgro log[Hazard Ratio] _ SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.2.1 Atezolizumab
IMpower 131 -0.3567 0.1419 129 121 24.2% 0.70 (0.53, 0.92] =
IMpower 132 -0.2206 0.1869 €3 73 13.9% 0.80 [0.56, 1.16] — =
IMpower130 -04976 C.172 128 656 16.5% 0.67 (013, 0.85] —
IMpower150B vs C -0.5798 0.1603 119 105 18.9% 0.56 [041,0.77) e
Subtotal (95% CI) 439 364 73.5% 0.66 [0.56, 0.77] -
Heterogeneity: Tau* =0.00 Ch = 2.53,.df =3(P =047, ¥=(0%
Test for overall effect: Z = 5.16 (P < 0.0C001)
7.2.2 Pembrolizumab
KEYNOTE-189 -0.5978 0.1995 128 58 12.2% 0.55[0.37,0.81] e
KEYNOTE-407 -05798 0.1846 103 104 14.3% 0.56 [0 39, 0.80] ————
Subtotal (95% CI) 231 162 26.5% 0.56 [0.43, 0.72] e
Heterogenelty: Tau® =0.00. Chi* = 0.00, df =1 (P =095); I=0%
Test for overall effect: Z = 4.34 (P < 0.0C01)
Total (95% CI) 670 526 100.0% 0.63[0.55,0.72] R -
Heterogeneity: Tau? = 0.00: Chi” = 3.87, df =5 (P = 0.60}; I = 0% b2 05 3 o

Test for averall effect: 7 = 6.66 (P < 0.00001)

Test for subaroup differerces: Ch* = 1.13, df = 1 (P = 0.29). I = 11.7%

C

Chemotherapy + ICI Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup _log[Hazard Ratio Total Total Weight IV, Random, 95% CI 1V, Random, 95% CI
8.2.1 Atozolizumab
IMpewer 131 0.821 0.2473 53 48 114% 0.44[0.27,0.71] _—
IMpower 132 0.7985 0.1836 88 75 204% 0.45(0.31, 0.54] —_—
IMpower130 -0.6733 0.2084 88 42 156% 051(0.34,0.77] s —
IMpower150 B vs C -0.9416 02228 7 54 137% 039[0.25,050] T
Subtotal (5% CI) 300 229 605%  0.45[0.36, 0.55] B
Helerogeneity: Tau® = 0.00; ChP =0.78, df = 3 (P = 0.85); I'= 0%
Test for overall effect. Z = 7.58 (P < 0.00001)
8.2.2 Pembrolizumab
KEYNOTE-02* 0.3567 03212 20 17 66% 0.70(0.37,1.31] —_—
KEYNOTE-139 -1.0217 0186 3 70 196%  035[02505) ——=——
KEYNOTE-407 -0.9943 0.2251 72 73 134% 0.37 [0.24, 0.58]
Subtotal (95% CI) 224 160 39.5%  0.42(0.30, 0.60] e
Helerogeneily. Tau® = 0.04, ChP = 346, df = 2 (P = 0.18), I = 42%
Test for overall effect: Z = 4.81 (P < 0.00001)
Total (95% CI) 524 389 1000%  0.43(0.37,0.51] -
Heterogeneity: Tau? = 0.00; Ch? =4 59, df = 6 (P = 0 60}; 12= (% bs e 1 ]

Test for overall effect: Z = 10.23 (P < 0.00001)
Test for subaroup differences: Chi* = 0.09, df = 1 (P = 0.77), I* = 0%

ICPIs, immune checkpoint inhibitors; PFS, progression-free survival.

FIGURE 4 | Progression-free survival by ICPI drug according to PD-L1 expression. (A) PFS in PO-L1 negative population. (B) PFS in PO-L1 low population. (C) PFS
in PO-L1 high population.

Favours chemotherapy+ICl  Favours chemotherapy

Favours chemotherapy+Cl Favours chemotherapy

As shown in the results, there is a PFS advantage of
ICPI plus chemotherapy over chemotherapy alone both in the
ITT population and in the different subgroups according to
PD-L1 expression and type of drug. However, while the OS
benefit is found in the overall ITT population, it does not
reach statistical significance in the ITT PD-L1 low expression

population. Significant heterogeneity appears in the ITT ICPI
subgroup analysis in favor of the anti-PD-1 ICPI pembrolizumab.
Furthermore, along with the clear OS advantage observed
with the addition of ICPIs to chemotherapy in the ITT
population and in the PD-L1 high subgroup of patients, when
examining the heterogeneity between different drugs the HRs
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are more beneficial with the anti-PD-1 pembrolizumab than
with the anti-PD-L1 atezolizumab in the ITT and in the PD-
L1 negative and low expression subgroup of patients. This
evidence suggests the benefit in OS is, at least currently,
strongly driven by the Keynote trials (11-14), with at least three
possible explanations.

The first relies on the more mature data and longer follow-up
of Keynote trials with pembrolizumab, of which two (11, 12) out
of three (11-14) were already published in extenso, as compared
with the Impower studies with atezolizumab, from which data are
mainly preliminary. (15-19). Hence, data might change one way
or another during the next 12-18 months, requiring confirmation
with longer follow-up as soon as the final results are published.

The second aspect pertains to the reliability of the
immunohistochemistry testing and scoring used in the Impower
trials to identify and stratify patients according to their PD-L1
tumor expression. This aspect has been extensively assessed in
the Blueprint phase 1 project (BP1) which clearly showed that
three PD-L1 assays (22C3, 28-8, and SP263) had comparable
analytical performance for assessment of PD-L1 expression on
tumor cells (TCs), whereas the SP-142 PD-L1 assay appeared to
stain fewer TCs compared with the other (21) assays. In contrast,
all the assays stained tumor-infiltrating immune cells (ICs), but
with poor concordance between assays. These findings were
further confirmed in the Bluprint phase 2 project >(BP2) (22),
which consolidates the analytical evidence for interchangeability
of the 22C3, 28-8, and SP263 assays and lower sensitivity of
the SP142 assay for determining tumor proportion score on
TCs. Moreover, we have highlighted a clear difference in the
proportion of patients in negative and high PD-L1 expression
subgroups, and a heterogeneity in the low PD-L1 expression
subgroup comparing pembrolizumab backbone trials and
Atezolizumab backbone ones. This, once again, confirms the
essential role of the platform used for testing PD-L1 and raises
the question of whether a companion diagnostic should be
preferred to reliably reproduce the benefits reported by clinical
trials in clinical practice.

The third aspect, perhaps more provocative but at the same
time fascinating, is the possibility that there was a real difference
in efficacy between anti-PD-1 and anti-PD-L1 drugs, or at
least between pembrolizumab and atezolizumab. Depending
on results after a longer follow-up, this may warrant further
exploration in a hypothetical randomized trial. There could also
be differences in the immunogenic activities of the chemotherapy
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