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Abstract  Background: Recently, the Food and Drug Administration (FDA)/European Med-
icines Agency (EMA) restricted first-line use of atezolizumab and pembrolizumab in patients
with metastasised urothelial carcinoma by defining distinct programmed cell death ligand-1

PD-LI assay; cut-offs. We analysed the diagnostic performance of all FDA/EMA-approved programmed
PD-LI; cell death ligand-1 assays with emphasis on new restrictions for first-line treatment with ate-
PD-1; zolizumab and pembrolizumab.

Patients and methods: Two hundred fifty-one urothelial carcinomas were analysed on tissue
microarrays with four cores of each tumour. Stains were performed in certified laboratories
on Ventana Benchmark Ultra and Dako Link 48 autostainers. Stains were read on an
assay-by-assay basis by two trained pathologists. Overall percentage agreement (OPA) was
calculated across the preset cut-offs. Positive percentage agreement (PPA) and negative per-
centage agreement (NPA) were calculated across different scoring algorithms. Venn diagrams
were constructed to illustrate discordance according to the recent FDA/EMA guidelines.
Results: The Dako 28-8, 22¢3 and the Ventana SP263 assays showed high interassay correla-
tion (r-range 0.83—0.91). Interassay correlation between the Ventana SP142 and the three
other assays was moderate (r-range 0.66—0.75). OPA of 93.3% was achieved between the
Dako 28-8, 22¢3 and Ventana SP263 assays. OPA including the SP142 was 84.1%. Pooled
PPA and NPA of different scoring algorithms was 89.4% and 95.3% for the Dako 28-8,
22c3 and the SP263 assays, respectively. With the SP142 assay, pooled PPA was 59.1%.
The SP142 assay identifies fewer eligible patients for first-line treatment with atezolizumab/
pembrolizumab.

Conclusion: Dako 28-8, 22c¢3 and SP263 assays show interchangeable performance. The SP142
assay shows divergent staining results. Interassay variability leads to different detection rates

Checkpoint inhibition

of eligible patients for first-line treatment with atezolizumab and pembrolizumab.
© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Exploiting of inhibitory checkpoint proteins such as
programmed cell death-1 (PD-1), programmed cell
death ligand-1 (PD-L1) or cytotoxic T-lymphocyte-
—associated protein 4 that suppress antitumour T-cell
responses is a common immune-evasive strategy of
several solid tumours such as non—small-cell lung can-
cer (NSCLC), malignant melanoma or urothelial carci-
noma (UC) [1-3]. Immunotherapeutic agents targeting
PD-1 and PD-L1 are emerging in UC [4—11]. Similar
to other solid tumours, higher objective response rates
(ORRs) were observed in patients with high expression
of PD-L1 [5—7,10,11]. All used drugs are the European
Medicines Agency (EMA)/Food and Drug Administra-
tion (FDA) approved in conjunction with a comple-
mentary PD-L1 assay of which each bases on different
antibody clones, immunohistochemistry (IHC) pro-
tocols, scoring algorithms, and cut-offs for PD-L1 pos-
itivity (Table S2) [6,7]. Recently, first-line use of
atezolizumab (IMvigor130) and pembrolizumab (Key-
note-361) in platinum-ineligible patients has been
restricted to patients with PD-L1—positive tumours due
to higher mortality rates of patients with PD-
Ll1—negative tumours receiving checkpoint inhibition
instead of chemotherapy [12,13]. Thus, the PD-LI status
assessment in UC might support clinicians to identify
patients with improved therapy responsiveness (second

line) and protecting patients with PD-L1—negative tu-
mours from harmful effects (first-line use) [12—14].

Most pathology laboratories are not able to buy
expensive autostainers from different companies (Ven-
tana/Dako) which are needed to perform the EMA/
FDA-approved assays. Therefore, most routine labora-
tories use to create cheaper laboratory-developed assays
which are not validated and approved for the specific
indications. This is particularly critical against the
background of the current FDA/EMA restriction: both
approved assays are each marketed by two different
manufacturers (pembrolizumab/Dako 22c3; atezolizu-
mab/Ventana SP142). Because these assays are expen-
sive and not reimbursed by health insurances in several
EU countries, this could lead to a widespread with-
holding of a potentially effective therapy. Furthermore,
prior studies demonstrated that PD-L1 assays are not
standardised, leading to different staining results
potentially affecting appropriate treatment selection
[12—16]. Interobserver effects might further affect
appropriate therapy selection [17,18].

Taken together, it is necessary to compare the ana-
lytic performance of PD-L1 diagnostic assays to allow
appropriate interpretation of their use with respect to
treatment selection in UC. We conducted this study to
investigate the analytic performance of four FDA/
EMA-approved assays (Ventana SP142 and SP263,
Dako 28-8 and 22c3) in UC with emphasis on
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implications for the therapy selection for first-line use of
atezolizumab/pembrolizumab.

2. Patients, materials and methods
2.1. Tumour samples and tissue microarray construction

Two hundred fifty-one consecutively collected formalin-
fixed, paraffin-embedded UC samples were obtained
from two pathologies (treated between 2004 and 2016).
All specimens were re-evaluated according to the latest
World Health Organization classification (2016) and the
latest Union internationale contre le cancer (UICC)
staging manual (2017) by three pathologists (A.H./M.E./
F.E.). The study was approved by the local ethics
committee (Grant:329_16B) and carried out according
to the Declaration of Helsinki.

Tissue microarrays (TMASs) were constructed as re-
ported previously [18]. Hematoxylin Eosin (HE) stained
slides were scanned (Panoramic P250, 3DHistech) and
annotated (CaseViewer v1.0, 3DHistech). Four cores
(2x tumour-centre, 2x invasion-front; diameter 1 mm)
were taken using an automated tissue microarrayer
(TMA-Grandmaster, 3DHistech).

2.2. PD-LI assays and slide reading

IHC stains were performed on consecutively cut 4-um
sections on a Ventana Benchmark Ultra (SP263/SP142;
Ventana, USA) and a Dako Link 48 autostainer (22¢3/
28-8; Dako, USA) according to the manufacturers
protocols in IHC laboratories with accreditation by the
German Accreditation Office (DAKKSs) according to
DIN EN ISO/IEC 17020 (Table S2). Stained TMA
sections were scored discretely on an assay-by-assay
basis by two trained independent pathologists (M.E.,
F.E.) according to the current assay recommendations.
Per antibody assay, 1004 cores were analysed.

2.3. Statistical analyses

To compare agreement of different assays at different
cut-offs, overall percentage agreement (OPA) was
calculated pairwise. To compare concordant and
discordant classification among different assays at pre-
specified cut-offs, positive percentage agreement (PPA)
and negative percentage agreement (NPA) were calcu-
lated. The prespecified antibody assay was set as refer-
ence for calculation of PPA/NPA. Mean values of
immune cell (IC), tumour cell (TC) and combined pos-
itive score (CPS) staining were tested by a non-
parametric Wilcoxon test (Fig. 1C). Venn diagrams
were constructed to illustrate the discordance/concor-
dance of different assays and cut-off systems. Kappa
values were calculated to illustrate interobserver.
Statistical analyses and graphical visualisations were
performed by JMP SAS 13.2 (SAS, Cary, USA) and

GraphPad Prism 7.03 (GraphPad; USA). All tests were
two sided, and p-values of <0.05 were considered to be
significant.

3. Results
3.1. Clinicopathological data

Clinicopathological data are shown in Table S1. All
patients had muscle-invasive UC of the bladder (pT2a-
pT4b). Median age was 71 years (minimum: 37;
maximum: 91). None of the patients received checkpoint
inhibition.

3.2. PD-L1 TC and IC staining

The Dako 22c3, 28-8 and the Ventana SP263 assays
showed similar amounts of positively detected TC and
IC, whereas the SP142 assay detected especially fewer
TC but also fewer IC (Fig. 1A—C). Staining intensity of
the 28-8 and 22c¢3 assays was weaker compared with
SP263 and SP142. The SP142 assay showed a typical
ant- or dot-like IC and TC staining pattern (Fig. 1A/B).

3.3. Interassay correlation

Intercore and inter-region (tumour centre/invasive
margin) agreements are shown in Table S3. Non-
parametric Spearman-rank correlations between assays
are shown in Fig. S1. Correlation between the Dako 28-
8, 22¢3 and the Ventana SP263 assays ranges from 0.86
to 0.91 for TC and from 0.83 to 0.90 for IC. Interassay
correlation including the SP142 assay ranges from 0.66
to 0.72 for TC and from 0.69 to 0.75 for IC, revealing
moderate associations between the other assays and the
SP142 assay (Fig. S1).

3.4. OPA across various objective and prespecified scoring
algorithm cut-offs

Pooled OPA was 93.3% (range: 88.0—98.0%) between the
Dako 22c¢3, 28-8 and the Ventana SP263 assays at mul-
tiple cut-offs, indicating high interassay agreement and
interchangeability (Table S4; Fig. 1D). Inclusion of the
SP142 assay (SP142 vs. 22¢3/28-8/SP263) revealed pooled
OPA of 84.1% (range: 75.6—98.4%), indicating compa-
rability, but not interchangeability (Table S4; Fig. 1D).

3.5. PPA and NPA across prespecified scoring algorithm
cut-offs.

Pooled OPA across prespecified algorithm cut-offs was
92.7% (range: 88.4%—96.4%) between the Dako 22c3,
28-8 and the SP263 assays (Fig. 1E; Table S4).
Compared with the SP142 assay, pooled OPA across
prespecified algorithm cut-offs was 82.0% (range:
77.3—88.0%). Pooled PPA and NPA of different scoring
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Fig. 1. (A) Representative images of tumour cell (TC) membrane staining of all four applied assays. (B) Representative images of immune
cell (IC) staining of all four applied assays. (C) Overall positive staining of ICs and TCs across the four assays. (D) Pooled overall
percentage agreement (OPA) between the Dako and the SP263 assay (‘excl. SP142 assay’) and between the Dako/SP263 assays and SP142
assay (‘incl. SP142 assay’). (E) Pooled positive percentage agreement (PPA) and pooled negative percentage agreement (NPA) between the
Dako and the SP263 (‘excl. SP142 assay’) assays and between the Dako/SP263 assays and the SP142 assay (‘incl. SP142 assay’).
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Table 1

Positive percentage agreement (PPA) and negative percentage agreement (NPA) in 251 muscle-invasive bladder cancer specimens across different

PD-L1 assay algorithms.

Reference assay

Comparator assay at matched expression cut-off

Dako 28-8 Dako 22¢3 Ventana SP142 Ventana SP263
PPA NPA PPA NPA PPA NPA PPA NPA
DAKO 28-8 88.1% 96.4% 44.0% 99.4% 85.0% 95.2%
</> 5% TC
DAKO 22¢3 95.5% 92.6% 46.6% 100% 92.0% 89.6%
</> 10 CPS
Ventana SP142 73.2% 86.7% 78.0% 90.0% 82.9% 81.0%
</> 5% IC
Ventana SP263 90.0% 98.8% 85.7% 99.4% 30.0% 100%

<[> 25% TC- or IC

TC, tumour cells; IC, immune cells; CPS, combined positive score.
PPA > 85% indicates interchangeability of diagnostic assays.

algorithms was 89.1% and 95.8% for the Dako 22¢3, 28-
8 and the SP263 assays, respectively. Compared with the
SP142 assay (SP142 vs. Dako 22c3, 28-8 and Ventana
SP263 assays), pooled PPA was 59.9% and pooled NPA
94.7% (Table 1, Fig. 1E). The positivity rate of all cases
at specific cut-offs used in clinical trials dependent on
different antibody assays are depicted in Table 2.

3.6. Single value agreement across different assays

Single scoring values of IC, TC and CPS showed a huge
overlap for most analysed samples across the Dako
22c3, 28-8 and Ventana SP263 assays (Fig. 2). The
Ventana SP142 assay detected especially fewer TCs

(Fig. 2).

3.7. Influence of formalin-fixed paraffin embedded
(FFPE) tissue age on PD-LI staining

Differences in PD-L1 staining seemed to be rather
influenced by utilised antibody assays than by tissue age
(Fig. 2D).

3.8. Agreement across different clinical important cut-offs
for first-line therapy selection with atezolizumab and
pembrolizumab

Regarding the current FDA/EMA restrictions for first-
line use of atezolizumab (IC > 5% per tumour area), the
Dako 22¢3 (1.29-fold), Dako 28-8 (1.41-fold) and Ven-
tana SP263 (1.8-fold) assays identified significantly more

Table 2

cases as PD-L1 positive than the reference assay (Ven-
tana SP142; Fig. 3A). Vice versa, regarding the current
FDA/EMA regulations for the first-line usage of pem-
brolizumab (CPS>10), the SP142 assay identified
significantly less tumours as positive (0.47-fold) than the
reference assay (Dako 22¢3), while the two other assays
showed similar but slightly higher positive classification
rates than the reference assay (DAKO 28-§8 1.09-fold,
Ventana SP263 1.11-fold; Fig. 3A).

The Dako 22¢3, 28-8 and the Ventana SP263 assays
showed pooled OPA of 90.4% for the 5%-1C cut-off and
92.0% for the CPS>10 cut-off (Table S4). Regarding
both cut-offs, all FDA/EMA-approved assays exclu-
sively identified several cases as positive, while the other
assays did not. Despite wide interchangeability in terms
of OPA, PPA and NPA (22c3, 28-8, SP263), this un-
derlines a remaining and clinically relevant interassay
variability (Fig. 3B). Overall, the SP142 assay showed
the lowest positive classification rate with 16.3% for
both cut-off systems (Fig. 3A/B). Compared with ate-
zolizumab trials, the SP142 5%-IC positivity rate is
lower but congruent with prior independent reports [19].

To analyse the concordance or discordance between
the CPS10- and IC5% cut-off system, we constructed a
Venn diagram. Cases were defined as positive if the PD-
L1 expression value was equal or above the required cut-
off in at least one assay to analyse exclusively the inter-
algorithm variability, independent of interassay vari-
abilities (summarised positivity classification rate; Table

Positivity rates of consensus scoring between both observers of cases at different cut-off levels used in clinical trials.

Positivity rate (n, %) TC/IC > 25% [6] IC > 5% [7] CPS>10 [4] TC > 5% [24]
Summary 73 (29.1%) 88 (35.1%) 110 (43.8%) 95 (37.8%)
Ventana SP263 70 (27.9%) 74 (29.5%) 98 (39.0%) 79 (31.5%)
Ventana SP142 21 (8.4%) 41 (16.3%) 41 (16.3%) 38 (15.1%)
Dako 22c3 61 (24.3%) 53 (21.1%) 88 (35.1%) 80 (31.9%)
Dako 28-8 65 (25.9%) 58 (23.1%) 96 (38.2%) 84 (33.5%)

TC, tumour cells; IC, immune cells; CPS, combined positive score.

‘Summary’ includes all cases classified as positive by at least by one diagnostic assay.
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Fig. 2. (A) Tumour cell proportion scores from all read samples across the four different assays. (B) Immune cell proportion scores from
all read samples across the four different assays. (C) Combined positive score (CPS) from all read samples across the four different assays.
(D) Correlation of tissue age (age of FFPE blocks) and PD-L1 staining (CPS). PD-L1, programmed cell death ligand-1; FFPE, formalin-

fixed paraffin embedded.
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A PD-L1 Diagnostic Assays IC 25% IC <5% Fold-Change (positive cases)
(Atezolizumab)
Reference Assay: Ventana SP142 41 (16.3%) 210 (83.7%) Reference
Ventana SP263 74 (29.5%) 177 (70.5%) 1.80
DAKO 22c¢3 53 (21.1%) 198 (78.9%) 1.29
DAKO 28-8 58 (23.1%) 193 (76.9%) 1.41
PD-L1 Diagnostic Assays CPS 210 CPS <10 Fold-Change (positive cases)

(Pembrolizumab)

Reference Assay: DAKO 22c3 88 (35.0%) 163 (65.0%) Reference
DAKO 28-8 96 (38.2%) 155 (61.7%) 1.09
Ventana SP263 98 (39.0%) 153 (61.0%) 1.11
Ventana SP142 41 (16.3%) 210 (83.7%) 0.47
B IC 25% CPS 210
Ventana Ventana
DAKO 28-8 $pias DAKO 28-8 sP142
Ventana Ventana
sP263 DAKO22c3 5P263 DAKO 22¢3
4 6 5 0
0
8 1 0
14 3 3
163 141 &
Negative Cases Negative Cases
C IC25% CPS 210
Negative
& CPS210 AND IC 25%
n=126

Fig. 3. (A) Amounts of patients identified as eligible for first-line treatment with atezolizumab (>5% immune cells [ICs]) and pem-
brolizumab (>10 combined positive score [CPS]) according to the recently published restrictions of the FDA and EMA for the first-line
use of atezolizumab and pembrolizumab. (B) Venn diagrams illustrating results across different assays according to the current FDA/
EMA restrictions. (C) Venn diagram illustrating discordant classifications of the two clinical relevant scoring algorithms: CPS10 vs. 5%-
IC. Cases were classified as positive if the PD-L1 expression value exceeded the respective cut-off value in at least one diagnostic PD-L1
assay to exclude the influence of interassay variabilities. FDA, Food and Drug Administration; PD-L1, programmed cell death ligand-1.

2). One hundred twenty-five cases (49.8%) were identi-
fied as positive. Seventy-three (29.1%) cases were
concordantly positive, while 15 cases (6.0%) were
exclusively CPS10-positive and 37 (14.7%) exclusively
above the 5%-IC cut-off (Fig. 3C).

Interobserver agreement of both observers was sub-
stantial to almost perfect (k-range: 0.73—0.90; Table 3).

4. Discussion

In UC, most clinical trials observed higher ORR in
patients with high PD-L1 expression but diverging re-
sults concerning progression-free and overall survival
[5—7,10,11]. Reasons for this ‘consistent’ inconsistency
are not yet clarified, but one major aspect might be the
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Table 3

Kappa values of the two trained observers.

Assay TC/IC > 25% [6] IC > 5% [7] CPS>10 [4] TC > 5% [24]
Ventana SP263 0.90 [0.84—0.96] 0.76 [0.67—0.85] 0.87 [0.81—-0.94] 0.84 [0.77—-0.91]
Ventana SP142 0.85[0.72—0.96] 0.76 [0.64—0.87] 0.86 [0.78—0.95] 0.83[0.73—0.92]
Dako 22¢3 0.88 [0.81—-0.94] 0.73 [0.63—0.84] 0.85[0.79—-0.92] 0.83 [0.76—0.91]
Dako 28—8 0.89 [0.83—0.95] 0.75 [0.65—0.84] 0.84 [0.77-0.91] 0.81 [0.74—0.89]

TC, tumour cells; IC, immune cells; CPS, combined positive score.
95% confidence intervals are depicted in dashes.

inter—PD-L1  assay/algorithm variability [17,20].
Recently, the FDA and EMA restricted the first-line use
of atezolizumab and pembrolizumab in patients with
low PD-L1 expression due to increased mortality rates
in the PD-L1—low/negative subpopulation. Therefore,
IHC PD-L1 assessment is now obligate for platinum
ineligible patients before first-line use of atezolizumab or
pembrolizumab [12,13]. Because numerous phase III/TV
trials are still ongoing, it still remains unclear whether
PD-L1 assessment will become obligate in further in-
dications. This development is particularly important
against the background that every single agent is
approved in conjunction with a specific premade assay
which has to be performed on a specific staining plat-
form (Dako/Ventana). Because autostainer platforms
and the premade assays are expensive, it is likely that
most laboratories substitute approved assays by a single
(laboratory developed) assay which harbours a potential
risk of misclassifying compared with premade, validated
assays due to known effects of interlaboratory and
interassay variability. Potential interchangeability of
different assays would enable laboratories to use only
one, standardised assay for general PD-L1 assessment.

In this study, TC and IC staining of Dako 22C3, 28-
8 and Ventana SP263 demonstrated interchangeable an-
alytic performance at multiple matched expression cut-
offs, whereas the Ventana SP142 assay consistently
detected fewer positive TCs/ICs which has been previ-
ously demonstrated for NSCLC [15,17,20—22]. The
Dako 22c¢3, 28-8 and Ventana SP263 assays have closely
aligned dynamic ranges and showed a pooled OPA of
92.8% across different cut-offs for IC and TC, which is a
characteristic for interchangeable THC histochemical
assays [23]. Inclusion of the SP142 assay revealed a lower
pooled OPA of 84.1% indicating comparability but not
interchangeability [23].

Regarding specific scoring algorithms used within
clinical trials and for first-line therapy stratification, the
Dako 22c¢3, 28-8 and Ventana SP263 assays showed
interchangeable performance (pooled PPA 89.4%; Table
1). Interestingly, the performance was even better for
algorithms with high cut-off values such as the TC/IC
25% algorithm (PPA: 87.8% and durvalumab; [6]) and
the CPS algorithm (PPA: 95.8% and pembrolizumab;
[4]), indicating that higher cut-off levels are easier to
resolute and are likely more robust against interobserver
effects which has been demonstrated previously

[17,18,20,21]. Compared with the other assays, the per-
formance of the SP142 assay for the 5%-IC was
comparable but not interchangeable (pooled PPA:
78.0%; Table 1). Regarding algorithms including TC
staining (5% TC, CPS10 and TC/IC 25%), the perfor-
mance of the SP142 assay was poor with a pooled PPA
of 40.2%, indicating that this assay should not be used
for these algorithms. Taken together, these data indicate
that the intrinsic assay variability between the Dako
22c¢3, 28-8 and the SP263 assays is low, and therefore,
those assays may be used interchangeable for different
scoring algorithms, which is congruent with prior data
on UC and NSCLC [15,16,20]. Staining characteristics
of the SP142 assay are comparable for IC scoring but
not interchangeable [23]. Moreover, the SP142 shows
poor agreement for algorithms including TC compared
with the validated reference assays indicating that this
assay should not be used for these algorithms without
further validation.

The remaining interassay variability and, especially,
the discordances in comparison to the SP142 assay
might harbour clinical importance [12—14]. In our study
cohort of 251 patients with muscle-invasive bladder
cancer (MIBC), the SP142 assay would classify 0.55- to
0.77-fold less patients as eligible for first-line treatment
with atezolizumab (5%-IC cut-off; Fig. 3A [7]). Vice
versa, the Dako 28-8, 22¢3 and Ventana SP263 assays
(CPS>10) would detect more than twice as many
eligible patients for first-line treatment with pem-
brolizumab than the SP142 assay (2.14- to 2.39-fold;
Fig. 3A) [4]. Despite theoretical interchangeability, the
Dako 28-8 and the Ventana SP263 assays classify more
patients as eligible for first-line treatment with pem-
brolizumab than the 22¢3 assay (Fig. 3A). Moreover,
relevant amounts of samples are exclusively classified as
positive by a specific assay (Fig. 3B). This is particularly
important because neither the FDA nor the EMA pre-
scribed a specific assay to assess treatment eligibility.
This could lead to critical scenarios, e.g. the same pa-
tient could receive first-line treatment if tested with assay
A but not if tested with assay B (Fig. 3A/B). Although
the SP142 assay shows diverging staining characteristics,
it is important to note that this does not necessarily
mean a worse patient selection for first-line checkpoint
inhibition. The SP142 assay seems to identify fewer but
preferentially highly PD-L1—positive tumours with
potentially increased responsiveness, whereas the other
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assays might detect additional therapy responders with
lower PD-L1 expression. However, at the moment, there
is no evidence that one scoring algorithm or antibody
assay is superior in identifying therapy responders.

Assuming that the approved checkpoint inhibitors
have similar efficacy, there is another important point to
address: Inter-algorithm variability. The concordant
positive classification rate of the CPS10 and 5%-1C cut-
off system amounted just 58.4% (n = 73; eligible for
both drugs), while 15 (12%) patients would be exclu-
sively eligible for pembrolizumab and 37 (29.6%)
exclusively for atezolizumab (Fig. 3C). This could lead
to withholding of a potentially effective therapy, for
example, if only one of the drugs is locally available. A
further influencing factor on therapy selection is inter-
observer variability. Interobserver agreement between
the two trained observers in our study was substantial to
almost perfect and slightly better for scoring algorithms
with high cut-off values. This underlines the importance
of systematic training for pathologists. However, larger
interobserver studies are needed to investigate real-life
interobserver agreement.

Our study demonstrates large analytic concordance
between three assays (22¢3/28-8/SP263), while the SP142
assay shows comparable—but not interchangea-
ble—results for IC, but not for TC scoring. These
analytical and inter-algorithm variabilities led to clini-
cally relevant discordant classifications in a hypothetic
model of first-line therapy stratification for the use of
pembrolizumab/atezolizumab which could lead to a
potential withholding of an effective therapy option.

5. Limitations

A limitation of this study is the lack of outcome data
because these patients were not treated with PD-1— or
PD-L1—targeted agents. Therefore, we can only eval-
uate the present data in the context of interassay com-
parison. However, the distribution of PD-L1 expression
in the study population reflects reported results from
randomised clinical trials and therefore, also reflects the
real-life setting of pretreatment PD-L1 assessment for
first-line therapy stratification with atezolizumab/pem-
brolizumab. Further limitations are the use of TMAs
and the analysis of old tissue blocks which could lead to
issues due to tumour heterogeneity and age-dependent
loss of antigenicity.
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