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ABSTRACT

Aims Investigate the impact of interlaboratory- and
interobserver variability of immunohistochemistry on the
assessment of programmed death ligand 1 (PD-L1) in
non-small cell lung cancer (NSCLC).

Methods Two tissue microarrays (TMAs) were
constructed from 50 (TMA-A) and 51 (TMA-B) resected
NSCLC cases, and distributed among eight centres.
Immunostaining for PD-L1 was performed using
Agilent’s 22C3 pharmDx Assay (pharmDx) and/or a 22C3
laboratory developed test (LDT). The interlaboratory
variability of staining- and interobserver variability of
scoring for PD-L1 were assessed in selected critical
samples (samples at the cut-off of positivity) and non-
critical samples. Also, PD-L1 epitope deterioration in time
in stored unstained slides was analysed. Krippendorff's
alpha values (O=maximal, 1=no variability) were
calculated as measure for variability.

Results For interlaboratory variability of
immunostaining, the percentage of PD-L1 positive cases
among centres ranged 40%—51% (1% cut-off) and
23%-30% (50% cut-off). Alpha values at 1% cut-off
were 0.88 (pharmDx) and 0.87 (LDT) and at 50% cut-off
0.82 (pharmDx) and 0.95 (LDT). Interobserver variability
of scoring resulted in PD-L1 positive cases ranging 29%-—
55% (1% cut-off) and 14%—-30% (50% cut-off) among
pathologists. Alpha values were at 1% cut-off 0.83
(TMA-A) and 0.66 (TMA-B), and at 50% cut-off 0.77
(TMA-A) and 0.78 (TMA-B). Interlaboratory variability of
staining was higher (p<0.001) in critical samples than in
non-critical samples at 50% cut-off. Furthermore, PD-L1
epitope deterioration in unstained slides was observed
after 12 weeks.

Conclusions The results provide insight in factors
contributing to variability of immunohistochemical
assessment of PD-L1, and contribute to more reliable
predictive testing for PD-L1.

INTRODUCTION

Immune checkpoint inhibiting therapies, which
target the interaction between programmed cell
death receptor-1 (PD-1) and its ligand (PD-L1)
have improved the survival rates of advanced non-
small cell lung cancer (NSCLC).'™ The mechanism
of action of these therapies is to target the PD-1/
PD-L1 co-inhibitory signal, which suppresses the
immune response against the cancer cells after
antigen recognition by T-cells.’ Inhibition of this

PD-1/PD-L1 co-inhibitory signal can result in an
immune response against tumour cells.®

PD-1 inhibitors nivolumab and pembrolizumab,
and PD-L1 inhibitor atezolizumab have been proven
effective in the treatment of advanced lung cancer
in several randomised clinical trials."™”® Recently
pembrolizumab has shown to be effective in combi-
nation with chemotherapy compared with chemo-
therapy alone in the KEYNOTE-189 trial.” Also,
PD-L1 inhibitors avelumab and durvalumab showed
promising results in phase I trials.'’ '! Durvalumab
increased progression free survival as consolidation
therapy after chemotherapy in a placebo controlled
trial in patients with stage III NSCLC.'?

Predictive factors, which have been associated
with response to PD-1/PD-L1 inhibiting immuno-
therapy, are either tumour or immunogenic related.
Tumour related factors include PD-L1 expression
on the tumour cells, mismatch repair deficiency
and mutational load. Immunogenic related factors
include inflammation associated genes, blood
neutrophil and lymphocyte counts, the presence of
tumour infiltrating lymphocytes and human leuco-
cyte class I diversity.”® '* For nivolumab, higher
percentages of PD-L1 positive tumour cells are
associated with increased clinical response,' * while
pembrolizumab can be applied in patients with
advanced NSCLC that show at least 50% (first line
therapy) or 1% (second line therapy) PD-L1 posi-
tive tumour cells.”* "

The expression of PD-L1 on tumour cells is
assessed by immunohistochemistry on formalin
fixed paraffin embedded (FFPE) tumour tissue,
obtained by biopsy or in resected tumours.'® PD-L1
scores assessed by immunohistochemical assays
however may vary due to (I) intratumor hetero-
geneity of PD-L1 expression, (II) differences in
primary antibodies, (IIl) signal enhancement, (IV)
staining platforms (V) interobserver variability and
(VI) pre-analytical variation.'”° Currently used
anti-PD-L1 monoclonal antibodies (mAbs) include
among others 22C3 (Agilent), 28-8 (Agilent),
SP263 (Ventana) and SP142 (Ventana). Agilent’s
22C3 is available as companion diagnostic for
pembrolizumab in NSCLC, but also Ventana’s
SP263 is approved for use.*! 2

Given the inconsistencies in immunohistochem-
ical scoring for PD-L1 and its importance as a
predictive test for immunotherapy in NSCLC, the
aim of this study was to assess to which extent
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Figure 1  Study flow diagram. IHC, immunohistochemistry.

interlaboratory variability of immunohistochemical staining
and interobserver variability of scoring contribute to discrep-
ancies in PD-L1 positivity among different centres. Interlabo-
ratory variability was also assessed in selected critical samples.
Furthermore, we aimed to assess PD-L1 deterioration in stored
unstained slides at different time points after cutting slides from
FFPE tissue blocks.

This study provides insight in factors contributing to discrep-
ancies in immunohistochemical assessment of PD-L1 positivity,
and contributes to a more robust diagnostic trajectory for the
assessment of PD-L1 status of the tumour as a guiding factor for
the application of immunotherapy in NSCLC.

METHODS

Study design

Ten pathologists specialised in pulmonary oncology, affiliated to
eight medical centres in the Netherlands participated. Two tissue
microarrays (TMAs) were constructed, consisting of NSCLC
cases. These two TMAs were used for assessing variability in
PD-L1 scoring among centres when immunostaining and scoring
was performed in the same centre, variability of PD-L1 immu-
nostaining among laboratories and variability of PD-L1 scoring
among pathologists (figure 1).

Tissue microarrays

Two TMAs were created from FFPE tissue blocks containing
pathological confirmed NSCLC tissue from resected lung speci-
mens. Material was collected in the Amsterdam UMC, University
of Amsterdam (study centre, TMA-A) and University Medical
Centre Groningen, University of Groningen (TMA-B). TMA-A
consisted of 50 cores (50 cases, one core of 2mm per case).

TMA-B consisted of 153 cores (51 cases, three cores of 0.6 mm
per case). All selected cases were pathologically confirmed
NSCLCs.

NSCLCs are PD-L1 positive (TPS =1%) in approximately
60% and in (TPS =50%) approximately 20%. We tried to
approach a similar distribution in both TMAs. For that purpose,
whole tissue slides from a large set of cases underwent immunos-
taining for PD-L1, and for each TMA cases were selected based
on the PD-L1 scores obtained using whole tissue slides.

Immunohistochemistry

TMA slides were freshly sectioned at five um and were sent to
each of the participating centres. Each centre performed immu-
nohistochemical staining for PD-L1 within 4 weeks, using anti-
body clone 22C3 (Agilent). Staining was performed using the
standard Agilent 22C3 pharmDx Assay or a laboratory devel-
oped test (LDT) on Ventana’s BenchMark ULTRA (BMU), devel-
oped by the University Medical Centre in Groningen, validated
against the Agilent 22C3 pharmDx Assay. The pharmDx Assay
was available in 7/8 centres and the LDT in 5/8 centres. As a
result of the two TMAs and two protocols for immunohisto-
chemical staining, four different subgroups were analysed: TMA-
A/22C3 pharmDx, TMA-A/22C3 LDT, TMA-B/22C3 pharmDx
and TMA-B/22C3 LDT (online supplementary figure S1).

Scoring protocol

The tumour proportion score (TPS) was defined as the propor-
tion of tumour cells, with membranous expression of PD-L1
using mAb 22C3, according to the 22C3 pharmDx Assay instruc-
tions for use. Scores were subdivided in three categories: <19,
1%-49% or =50%.
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Variability among centers of PD-L1 TPS

Immunohistochemical staining and scoring was performed
within the same centre, using unstained slides from both TMAs.
Seven pathologists scored TMA-A/22C3 pharmDx, five TMA-
A/22C3 LDT, three TMA-B/22C3 pharmDx and four TMA-
B/22C3 LDT.

Interlaboratory variability of PD-L1 TPS

Slides of TMA-B were stained in each of the centres, and were
sent to the study centre and PD-L1 staining was scored by one
trained pathologist who was blinded for the staining protocol.
Four laboratories performed immunohistochemical staining
using Agilent’s 22C3 pharmDx assay (TMA-B/22C3 pharmDx)
and four other centres used the 22C3 LDT (TMA-B/22C3 LDT).

Interlaboratory variability of PD-L1 TPS in critical samples
The PD-L1 epitope concentration of a critical sample is around
the cut-off value of a clinically validated PD-L1 immunohisto-
chemical test.'® *

Selection of critical samples was performed on serial sections
from TMA-B. Tissue slides underwent immunostaining with anti-
body 22C3 in two different dilutions: 1:25 and 1:100. Samples
with major change in intensity of PD-L1 expression between
these two conditions were marked as critical samples. A change
in antibody dilution changes the level of PD-L1 expression in
these critical cores, while PD-L1 expression in the remaining
cores remained equal. Therefore, critical cores are suitable to
detect differences between tests and laboratories testing for
PD-L1.

Interlaboratory variability was assessed between the samples
designated as critical and the remaining (“non-critical”) samples.

Interobserver variability of PD-L1 TPS

One slide from TMA-A and B each was stained at the study
centre using the 22C3 LDT on Ventana’s BenchMark ULTRA.
The stained slide was digitalized using a Philips IntelliSite
Pathology Solution Ultra Fast Scanner 1.6 (Philips Digital
Pathology Solutions). The digital slides were scored using
a computer image. Eight pathologists scored TMA-A/22C3
LDT and seven pathologists TMA-B/22C3 LDT.

Epitope stability

The deterioration of PD-L1 epitopes on tumour cells was
assessed by creating a time series of tissue slides from TMA-A.
Seven PD-L1 positive slides were stained with mAb 22C3 on
Ventana Benchmark Ultra after 1day, 1week, 4 weeks, 12 weeks
and 24 weeks after tissue sections were cut. One trained, blinded
pathologist scored the percentage of PD-L1 (categories: <19%,
1%-49% and =50%) and staining intensity (0, 1+, 2+, 3+).

Statistical analysis

IBM SPSS Statistics 24 was used to perform statistical anal-
yses. Krippendorff’s alpha was used as statistical test to express
reliability rates, results ranging from 0 (no concordance) to
1 (perfect concordance). Krippendorff’s alpha was selected
because of its ability to correct for missing data in a dataset with
multiple raters.”* #* Also Fleiss’ Generalised kappa values were
calculated, which are unable to correct for missing data, but
are more commonly used in literature. Chi-squared tests were
performed for statistical analysis of critical samples.

RESULTS

Cases

Forty-nine cases were evaluable in TMA-A (table 1). One case
was excluded because the absence of tumour tissue. Forty-seven

Table 1 Histology of selected cases
TMA-A (=49) TMA-B (=45)

Adenocarcinoma 24 19

Squamous cell 18 20

carcinoma

Large cell neuroendocrine carcinoma 1 1

Large cell carcinoma 4 1

Ccarcinoid tumour 2 0
Pleomorphic carcinoma 0 4

cases were evaluable in TMA-B . Four cases were excluded from
analysis because the absence of tumour tissue.

Staining and scoring in each center

TMA-A underwent immunohistochemical staining according
to the 22C3 pharmDx Assay in six centres, and was scored
by seven pathologists (TMA-A/22C3 pharmDx). Four centres
used the LDT on TMA-A, and was scored by five pathologists
(TMA-A/22C3 LDT). One centre had two scoring pathologists.
Three centres used the 22C3 pharmDx Assay on TMA-B (TMA-
B/22C3 pharmDx) and four the LDT on TMA-B (TMA-B/22C3
LDT), scoring was performed by respectively three and four
pathologists.

The percentage of PD-L1 positive cases was different among
centres, at both the 1% and 50% cutoff value (figure 2A-D).
Krippendorff’s alpha values ranged between 0.83-0.85 (TMA-
A/22C3 pharmDx), 0.43-0.52 (TMA-A/22C3 LDT), 0.90-0.94
(TMA-B/22C3 pharmDx) and 0.57-0.71 (TMA-B/22C3 LDT),
depending on the categories in which was scored (figure 2E).
Fleiss’ Generalised kappa values ranged 0.73-0.83 (TMA-
A/22C3 pharmDx), 0.31-0.40 (TMA-A/22C3 LDT), 0.87-0.89
(TMA-B/22C3 pharmDx) and 0.55-0.76 (TMA-B/22C3 LDT)
(online supplementary table S1) in the evaluable cases, also
depending on the categories.

Interlaboratory variability of PD-L1 immunostaining
Slides from TMA-B were distributed, on which four centres
applied the 22C3 pharmDx Assay and four centres applied the
22C3 LDT for immunohistochemical staining. For both TMA-
B/22C3 pharmDx and TMA-B/22C3 LDT 47 cases were eval-
uable, four cases were recorded as missing due to insufficient
quality of the cores. PD-L1 positivity was different among the
laboratories, depending on the cut-off values (figure 3A and B).
Krippendorff’s alpha values ranged between 0.82 and 0.88
(TMA-B/22C3 pharmDx) and 0.87 and 0.95 (TMA-B/22C3
LDT), depending on the cut-off values (figure 3E). Kappa values
ranged 0.63-0.85 (TMA-B/22C3 pharmDx) and 0.75-0.88
(TMA-B/22C3 LDT), depending on the cut-off values (online
supplementary table S1). An example of differences in TPS of
the same core, despite using the same protocol (22C3 pharmDx
Assay) is shown in figure 4.

Interlaboratory variability of PD-L1 immunostaining in critical
samples

Critical samples were assessed in TMA-B. Six out of 47 evalu-
able samples were identified as critical samples, 3 at the 1% and
50% cut-off value each. Eight centres performed immunohisto-
chemical staining, four using the 22C3 pharmDx Assay and four
the 22C3 LDT. As a result, 24 scores were granted to critical
samples at each cut-off (3 samplesx 8 observers) and 327 scores
to non-critical samples (40 samplesx 8 observers+1 sample X7
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Figure 2

Immunohistochemical immunostaining and PD-L1 scoring in each centre individually. A-D show PD-L1 positive cases at different cutoffs

(1% and 50%). The coloured bars represent the different centres: Blue=centre A, purple=centre B, orange=centre C, grey=centre D, red=centre E,
light blue=centre F(1), green=centre F(2), brown=centre G and dark blue=centre hour. not all centres participated in evaluating both TMA-A and

B, therefore the number of centre differs between TMA-A and B, centre F had two participating pathologists. E shows Krippendorff's alpha values
for TMA-A and B, for both 22C3 pharmDx and 22C3 LDT, at cut-off values 1% and 50%, and when three categories were used:<1%, 1%—49% (in

graph:=1%) and =50%.

observers). At the 1% cut-off value, TPSs were concordant in
22/24 (92%) critical samples and in 314/327 (96%) non-critical
samples (3%, p=0.3). At the 50% cut-off value, 19/24 (79%) crit-
ical samples were concordant and 322/327 (98%) non-critical
samples were concordant (p<0.001) (online supplementarty
table S2).

Interobserver variability of PD-L1 scoring

Eight pathologists scored TMA-A/22C3 LDT of which 49 cases
were evaluable. Seven pathologists scored TMA-B/22C3 LDT, of
which 44 cases were evaluable (figure 3C-3D).

Alpha values ranged 0.77-0.86 (TMA-A/22C3 LDT) and
0.66-0.78 (TMA-B/22C3 LDT), depending on the categories
(figure 3E). Kappa values ranged 0.77-0.84 (TMA-A/22C3
LDT) and 0.62-0.76 (TMA-B/22C3 LDT) (online supplemen-
tary table S1).

Two cases (three cores each), which resulted in discordant
scores among the pathologists, are shown in figure 5. Background
staining and macrophage enhancement may have contributed to
the discordances of the scores.

Epitope stability

Seven cores were evaluable for epitope deterioration in stored
unstained slides (figure 6). All cores were PD-L1 positive at day
1. Most cores showed a decreased TPS and/or staining intensity
at or after 12 weeks (table 2).

DISCUSSION

This study demonstrates that both interlaboratory variability of
PD-L1 immunostaining and interobserver variability of PD-L1
scoring both contribute to different results for final PD-L1 posi-
tivity among centres. In particular, interobserver comparisons
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Figure 3

Interlaboratory variability of immunostaining and interobserver variability of PD-L1 scoring. (A,B) Variability of the percentage of

PD-L1 positive cases of interlaboratory variability. (C,D) The variability of the percentage of PD-L1 positive cases of interobserver variability. The
coloured bars represent the different centres: blue=centre A, purple=centre B, orange=centre C, grey=centre D, red=centre E, light blue=centre
F(1), green=centre F(2), brown=centre G and dark blue=centre hour. (E) Krippendorff's alpha values of interlaboratory variability of staining and
interobserver variability of scoring at cut-off values <1%, 1%—-49% (in graph: =1%) and =50%. LDT,laboratory developed test; PD-L1, programmed

death ligand 1; TMA tissue microarray.

showed the largest variation, both in the 22C3 pharmDx Assay
an the 22C3 LDT. Also, test results when both the immunobhisto-
chemical staining and PD-L1 scoring was performed within the
same centre, showed more variability among centres which use
the LDT than centres which use the 22C3 pharmDx Assay.
Three previous studies, dedicated to antibody development
for use in NSCLC (22C3, SP142 and SP263), performed anal-
yses in which PD-L1 scoring results were compared when immu-
nohistochemical staining and PD-L1 scoring was performed
within the same centre." 22 2° Roach et al performed immuno-
histochemical staining with the 22C3 pharmDx Assay on 36
NSCLC FFPE tissue specimens in three different centres. Subse-
quent scoring was performed by one pathologist per centre.'® An
overall percent agreement of 88.3% was found at a cut-off value

of 50% PD-L1 positive tumour cells, which is consistent with our
results. Two studies investigated Ventana’s SP142 (Vennapusa
et al) and SP263 assays (Rebelatto et al): 28 FFPE NSCLC tissue
slides (biopsy/resections specimens) and 14 FFPE NSCLC whole
tissue samples were analysed, respectively. For both studies,
three separate centres performed immunohistochemical staining
in which two independent pathologists per centre scored for
PD-L1. Vennapusa et al applied a combined PD-L1 TPS and
tumour infiltrating immune cells staining (TC/IC, score 1-3).
Concordance scores were 93.5% (TC1/IC1), 91.2% (TC2/
IC2) and 93.2% (TC3/IC3) between the laboratories.”® Rebe-
latto et al found concordance rates of 93.3% in positive samples
and 79.5% in negative samples, using 25% PD-L1 tumour cell
staining as cut-off value.”> The results of the abovementioned
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Figure 4 Interlaboratory variation of immunohistochemical staining
for PD-L1 of three cores from TMA-B/22C3 pharmDx. of each case (2B,
3N and 13B), three cores which underwent immunostaining in different
laboratories are shown.

studies and our results indicate that clinical decision-making
for immunotherapy is affected by the methodology for PD-L1
staining and scoring. Differences may be attributable to inter-
laboratory and interobserver variability. In our study, we found
that the 22C3 pharmDx Assay resulted in less variability than the
uniformly applied LDT.

Interlaboratory variability of staining revealed alpha values of
0.88 (1% cut-off), 0.82 (50% cut-off) and 0.88 (three catego-
ries) for laboratories which applied the 22C3 pharmDx Assay.
For laboratories which applied the 22C3 LDT, alpha values of
0.87 (1% cut-off), 0.95 (50% cut-off) and 0.92 (three catego-
ries) were found. The results found for the 22C3 pharmDx
Assay are consistent with a study by Scheel et al, which found
kappa values of 0.87 (1% cut-off), 0.89 (50% cut-off) and 0.83

Figure 5 Interobserver variation of PD-L1 scoring. two cases (12 and
29) are shown, three cores each. these cases resulted in very different
PD-L1 scores among seven pathologists: 3x<1%, 3x1%-49% and
1x>50% (case 12), and 4x<1% and 3x1%—49% (case 29).

1 day 1 week 4 weeks 12 weeks % 24 weeks

s

Figure 6 Pd-L1 epitope deterioration shown in three cases from TMA-
A/22C3 LDT at time points at 1 day, 1 week, 4weeks, 12 weeks and 24
weeks each row represents one case.

(three categories) in samples stained with the 22C3 pharmDx
Assay.”® These results indicate that even among laboratories
which use the same staining technique and protocol results can
be different. Also, a validated and uniformly applied LDT, as in
our study, can yield reproducible results among laboratories at
least as good as the 22C3 pharmDx Assay. It should, however,
be noted that a limitation of this analysis is that scoring for inter-
laboratory variability was performed by a single pathologist.
Therefore, intraobserver variability can at least partly reflect the
variability in our study.”” ?® Also, part of the variability among
centres might be caused by PD-L1 heterogeneity among the
different TMA slides, as a result of cutting slides from the TMA
at different depths.

The evaluation of critical samples may be of added value.
Our results show that in the critical samples we selected, at the
50% cut-off value significant more variability was seen in critical
samples than in non-critical samples. However, at the 1% cut-
off value, no significant difference was observed, indicating that
IHC assays underscored more than on the critical samples alone.

On interobserver variability of scoring, eleven studies
provide evidence, and eight studies did so in the context of
mAb 22C3.15 19 22 26 28 3035 Qyr study forms an addition to
these previous studies because of the comparison of 22C3 as a
commercial clinically validated assay to an uniformly applied
LDT. Furthermore, the samples used to investigate interobserver
variability have also been used for evaluation of interlabora-
tory variability of staining and when staining and scoring was
performed in within the same centre.

Roach et al found an overall concordance rate of 96.4% among
three observers at a cut-off of 50% PD-L1 positive tumour cells
and Rimm ez al found an interclass correlation coefficient of 0.88
among 16 pathologists and 90 samples (both using 22C3 pharmDx
Assay).” 3 Munari et al found a Cohen’s kappa value of 0.77
between two pathologists who used the 22C3 pharmDx Assay in
198 NSCLC cases.** Another study by Scheel et al found Light’s
kappa’s of 0.74 and 0.66 at the 1% and 50% cut-off values, scored
by nine pathologists, using whole slides of lung squamous cell
carcinoma and adenocarcinoma stained with the 22C3 pharmDx
Assay."” Two sample sets of 60 NSCLC cases (Cooper et al), stained
using the 22C3 pharmDx Assay and scored by 10 pathologists led
to an overall percent agreement of 84.2% and a Cohen’s kappa
of 0.68 at the 1% cut-off and 81.9% and a kappa of 0.58 at the
50% cut-off value.”® The kappa values between Scheel et al and
Cooper et al overlap, however, the overall percent agreement in

162329
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Table 2  Epitope deterioration at 1day (d), 1, 4, 12 and 24 weeks (w)

Tumour proportion score (intensity) at certain time point

Core 1d 1w 4w 12w 24w

1 1%—49% (2+) 1%—49% (1+) ! 1%—49%(1+) ~ 1%—49% (1+) ~ <1% (1+) !
2 1%—-49% (2+) 1%—-49% (1+) 1 1%—-49% (2+) 1 1%—49% (1+) l 1%-49% (1+) ~
3 1%—49% (1+) >50% (1+) ~ >50% (1+) ~ >50% (1+) ~ >50% (1+) ~
4 >50% (3+) >50% (3+) ~ >50% (3+) ~ >50% (3+) ~ >50% (2+) l
5(1/2) >50% (1+) >50% (1+) ~ >50% (1+) ~ >50% (1+) ~ >50% (1+) ~
5(2/2) 1%-49% (3+) 1%-49% (3+) ~ 1%-49% (3+) ~ 1%—-49% (2+) 1 1%-49% (2+) ~
6 >50% (2+) >50% (2+) ~ >50% (2+) ~ >50% (2+) ~ >50% (1+) l

An unchanged PD-L1 score or staining intensity is indicated by ~, a decrease by | and increase by 1. Three categories were used for PD-L1 expression:<1%, 1%-49% and >50%.

Three categories were used for intensity: 1+ to 3+; 3+ beingmost intense.
PD-L1, programmed death ligand 1.

Scheel et al is much lower due to the application of six categories
in the scoring method, instead of using one cut-off value. Weighted
kappa values ranging from 0.71 to 0.95 were found among seven
observers who scored 55 NSCLC samples stained with 22C3 in a
study by Brunstrém et al. However, only kappa values between
pairs of pathologists were calculated and no comparison of all
scored samples was made.*!

These studies and our results indicate a wide variety of PD-L1
scoring results between pathologist, independent of the staining
protocol. Variability rates tend to improve when one cut-off
value is used, instead of a multistep scoring system. Cut-off
values based on the intended use in the respective instructions
should be used for clinical decision-making.

TMA-B had higher alpha values compared with TMA-A when
immunostaining and scoring was performed in one centre. Espe-
cially for 22C3 LDT, four labs scored for both TMAs, resulting
in higher alpha values for TMA-B. However, when only scoring
(and not also staining) was assessed, TMA-A had higher alpha
values for interobserver variability compared with TMA-B. In
view of this, results were not TMA dependent.

The final objective of this study was to assess epitope deteri-
oration in time of unstained FFPE slides. For research purposes
or quality assurance programmes unstained slides are distributed
among centres, therefore epitope stability after slide preparation
is important. In our included samples, PD-L1 epitopes showed
deterioration after 12 weeks. The current instructions for use of
22C3 pharmDx assay states an maximum interval of 6 months
when slides are stored at 4°C to 25°C. The current study has
been performed with a 22C3 LDT assay, which may account for
the difference. Rebelatto er al reported no epitope deterioration
after ten months in NSCLC samples, using mAb SP263.% To
our knowledge, no further evidence of epitope stability detected
with mAb 22C3 has been reported.

The results of this study and results from previous studies indi-
cate that the most limiting factor in PD-L1 tumour proportion
scoring is interobserver variation. Improvement may be achieved
by training of pathologists, however, Cooper et al showed that
pathologist training had no or little effect on the improvement
of interobserver variability.*®

This study provides results on the application of 22C3 as
commercial assay or as LDT. These results cannot be extrapolated
to other antibodies, which assess PD-L1 expression in NSCLC,
since numerous studies have shown that differences in scores
exist between antibodies in various combinations,'? 3?31 3642

In conclusion, both interlaboratory variability of staining and
interobserver variability of scoring contribute to discordances in
PD-L1 positivity among centres, especially in cases where the
PD-L1 expression is around the cut-off. New biomarkers can

Take home messages

» Protocolised predictive immunohistochemical scoring for
programmed death ligand 1 (PD-L1) can still lead to different
decisions about the application of immunotherapy.

» Both interlabortatory and interobserver variability contribute
to different PD-L1 test outcomes.

» Difficulties are primarily seen around the 1% and 50% cut-off
values.

» PD-L1 epitopes deteriorate after 12-week storage as
unstained slide.

contribute to a more reliable patient selection for the application
of immunotherapy in NSCLC.
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