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ABSTRACT

Objectives. Known for their poor outcomes, triple negative breast cancers (TNBCs) have been investigated 
for immune checkpoint inhibitors that target Programmed death ligand 1 (PD-L1). In the recent decade, 
tumor-infiltrating lymphocytes (TILs) have also become potential biomarkers. The aim of the study is to 
determine the reproducibility of PD-L1 scoring system for TNBC (SP142 clone) and TILs interpretation in the 
local setting through intra- and interobserver agreement. 

Methodology. Forty-three primary resection specimens TNBC were evaluated on two occasions with PD-L1 
(Roche VENTANA SP142 assay) and TILs by two breast pathologists and one general pathologist on physical 
glass slides. PD-L1 expression was determined by at least 1% positivity among immune cells within the 
tumoral area and contiguous peritumoral stroma while TILs was assessed based on International Immuno-
Oncology Biomarker Working Group on Breast Cancer. Kappa statistic for PD-L1 and TILs categories while 
intraclass correlation coefficient (ICC) were assessed, with cutoffs of 0.80 and 0.70, respectively. 

Results. The overall interrater kappa statistic for PD-L1 on the first and second rounds were weak at 0.506 
(95% CI: 0.334-0.679) and minimal at 0.314 (95% CI: 0.142-0.487), respectively. Intraobserver kappa statistic 
for PD-L1 were varied across the three readers while interobserver kappa values for PD-L1 showed none 
(0.181) to moderate (0.789) agreement. The TILs intraobserver reliability showed poor to good agreement, 
with the highest ICC of 0.889 (95% CI: 0.805-0.938). 

Conclusion. This study demonstrated variable intra and interobserver agreement for both TILs and PD-L1 
expression. Although it is desirable to have strong to almost perfect agreement, the kappa and ICC values 
suggest additional room for improvement. In light of the repercussions in management of patients who 
will undergo immune checkpoint inhibitor therapy, regular training sessions, concurrences of equivocal 
results, and possible use of digital pathology as a medium in interpreting TILs and PD-L1 stains to achieve 
consistent results.
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INTRODUCTION

Breast cancer still remains as the number one reported 
cancer. In 2020, there are 27,163 cases of newly diagnosed 
breast cancer (17.7%) in the Philippines.1 Triple negative 
breast cancers (TNBC), by definition, lack the expression 
for estrogen receptor (ER), progesterone receptor (PR) 
and HER2/neu using immunohistochemistry (IHC) 
stains. TNBCs are known for their poor outcomes and 
are unresponsive to conventional hormonal therapy.2 
Tumor-infiltrating lymphocytes (TILs) were reported to 
have prognostic value in TNBC and are used as a clinical 
biomarker for the prognostication of TNBC. Higher 
TILs were regarded as good prognostic indicators for 
patients who receive atezolizumab monotherapy.3 

Programmed death ligand 1 (PD-L1) found on the surface 
of some inflammatory cells has a role in the downregulation 
of the immune pathway leading to reduced production 
of cytokines, increasing tumorigenesis and tumor 
aggressiveness.4 In addition, PD-L1 positivity was seen to 
be associated with increased stromal TILs and improved 
survival. Both PD-L1 interpretation and TILs require 
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proficient registered medical technologist. Pre-analytic 
factors such as positive and negative controls, adequacy of 
specimen (at least 50 viable invasive tumor cells) and tissue 
processing were considered prior to scoring PD-L1.8 The 
hematoxylin and eosin (H&E) stained slides and previous 
ER, PR and HER2 IHC stains were evaluated alongside the 
PD-L1 stained slides. Positivity for PD-L1 expression was 
determined by a cut-off of 1% among immune cells with 
dark brown punctate, linear, or circumferential staining 
within the tumoral area and contiguous peritumoral 
stroma. Conversely, a score below 1% is considered 
negative.8 TIL scoring was performed on the H&E stained 
slide based on the recommendations of International 
Immuno-Oncology Biomarker Working Group on Breast 
Cancer. Evaluation of the stromal area within the defined 
tumor borders for mononuclear infiltrates were done using 
low-power magnification (10X). Percentage of stromal 
lymphocytes were reported as averages of the entire area 
evaluated. TILs were reported as a continuous variable, as 
recommended by the TILs working group.6 For this study, 
interpretations were categorized arbitrarily as follows: 
low (0-10%), intermediate (11-50%), high (>50%), follo-
wing reproducibility studies on TILs.9,10 Interpretation 
was performed on two separate occasions following at 
least a two-week washout period. The sequence of control 
numbers was randomized, and the pathologists were 
blinded to the results of their previous interpretations. 

Analysis
Descriptive statistics of the demographic, histopathological 
variables of the case selection were determined using 
frequency and percentage for categorical variables and 
mean and standard deviation for continuous data. PD-
L1 expression and categorical TILs group were also 
reported in frequencies, by each reader. Intra- and 
interobserver agreement for interpretation of PD-L1 was 
determined using Cohen’s kappa while overall agreement 
was determined using Fleiss’s Kappa. Interpretation of 
kappa for PD-L1 was based on the proposed ranges of 
McHugh: 0.00-0.20 as none, 0.21-0.39 as minimal, 0.40-
0.59 as weak, 0.60-0.79 as moderate, 0.80-0.90 as strong, 
and above 0.90 as almost perfect agreement. This is more 
stringent than Cohen’s original suggestion for interpreting 
kappa, with larger ranges. As the value of kappa decreases, 
the percent reliability of data decreases due to increasing 
disagreement among readers. Hence, interpretation of 
kappa must be done in the appropriate clinical and labo-
ratory context.11 An acceptable kappa for PD-L1 would 
be 0.80 and above with McHugh’s kappa interpretation 
to ensure quality results in the clinical laboratory setting. 

On the other hand, intra- and interobserver agreement 
for TILs reported as categorical data were determined 
using weighted kappa. For TILs reported as continuous 
data, the Intraclass Correlation Coefficient (ICC) as single 
measures was used to determine the agreement among 
three readers. While there are no standard values for 
interpreting ICC, an ICC of 0.7 is considered acceptable 
among three readers with a 95% CI. Interpretation of the 
ICC, as recommended by Koo and Li, were as follows: 
less than 0.50 as poor, 0.50-0.75 as moderate, 0.75-0.90 
as good and greater than 0.90 as excellent reliability.12 
Statistical Package for the Social Sciences (SPSS) version 
20 was used in the analysis.

necessary experience and training prior to becoming the 
standard of histopathological reports of breast carcinoma.5 

Reporting of TILs have been encouraged as part of the 
histopathological examination of breast carcinomas, 
spearheaded by the International Immuno-Oncology 
Biomarker Working Group on Breast Cancer and 
mentioned in the 2019 WHO Classification of Breast 
Tumors.6,7 However, its implementation as part of routine 
practice requires validation, which includes testing its 
reproducibility. To date, there are limited studies on 
intraobserver and interobserver variability in the local 
setting. PD-L1 is a biomarker for TNBC, and it would be 
a good measure to evaluate its precision and applicability 
among Filipino pathologists. It can also be used as a 
measure of service quality within the laboratory by looking 
into the consistency and accuracy of rendered results. 
Hence, this study aimed to determine the reliability of 
PD-L1 and TILs scoring. 

METHODOLOGY

Case Selection
This study was approved by The Medical City Institutional 
Review Board. All TNBC patient specimens from 2017-
2019 were identified using the laboratory information 
system (Technidata) of the Section of Anatomic Pathology, 
Department of Laboratory Medicine and Pathology. The 
specimen selection criteria were as follows: resection 
specimens confirmed to have TNBC by IHC stains from 
2017 to 2019. Patients with equivocal or positive HER2 
IHC stains, DCIS-only by histopathologic diagnosis 
were excluded. Out of 100 TNBC from 2017-2019, 43 
resection specimens were included in the study. None of 
the specimens were metastatic TNBC. Clinicopathologic 
information such as age, sex, tumor size, tumor focality, 
histologic type, Nottingham histologic grade, nuclear 
grade, pathologic stage, lymph node metastasis, lympho-
vascular invasion, presence or absence of DCIS, previous 
neoadjuvant chemotherapy was obtained from medical 
records and the laboratory information system.

Readers
Three pathologists were identified as part of the study. 
Their expertise varied from three to more than 30 years 
of experience in anatomic pathology. Two out of three 
pathologists had prior clinical observership in breast 
pathology. In terms of PD-L1 interpretation, one had 
prior experience with PD-L1 SP263 clone, but none had 
PD-L1 any previous sign-out with the SP142 clone. All 
pathologists underwent training using the Roche Tissue 
Diagnostics Pathology Education Portal for PD-L1 (SP142) 
TNBC Interpretation Education and were subsequently 
certified. On the other hand, no online training for 
TILs scoring was available as of this writing. The readers 
familiarized with the TILs working group consensus 
guidelines and used reference images from their website. 

PD-L1 Scoring and TIL Evaluation
The IHC stains were performed on paraffin embedded 
tissues fixed in 10% neutral buffered formalin for 6-72 hours. 
All chosen tissues were stained with Roche VENTANA PD-
L1 (SP142) Assay antibody detection kit using BenchMark 
ULTRA System (Ventana Medical Systems, Inc.) by one 
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Individual scores for both PD-L1 expression and TILs 
are visually represented in a heat map, arranged by the 
mean TILs score from the three readers (Figure 1). Table 
2 shows the reported frequencies of PD-L1 expression and 
TILs by each reader. Most of the TILs were rated as low, 
most especially by the first reader. PD-L1 disagreements 
occurred in nine and eight out of 43 cases in the first and 
second rounds, respectively, while TILs disagreements 
on the categorical level occurred in 28 and 25 out of the 
43 cases in the first and second rounds, respectively.

The overall kappa statistic for PD-L1 on the first and 
second rounds were weak at 0.506 (95% CI: 0.334-0.679) 
and minimal at 0.314 (95% CI: 0.142-0.487), respectively. 
Intraobserver kappa statistic for PD-L1 were varied 
across the three readers: 0.482 (weak), 0.707 (moderate) 
and 0.870 (strong) (Table 3). Interobserver kappa values 
for PD-L1 showed a wide range of values from none to 
moderate agreement, with the lowest values belonging 
to reader 1 vs reader 3 (k = 0.181) on the second round, 
and reader 1 vs reader 2 (k = 0.230) on the second round. 
Moderate agreement was observed between reader 2 and 
reader 3 on both occasions (k = 0.639, k = 0.789) (Table 4). 

In terms of categorical TILs, the overall ICC was weak 
at 0.494 (95% CI: 0.149-0.720) and moderate at 0.667 
(95% CI: 0.391-0.821) on the first and second rounds, 
respectively. The intraobserver reliability showed moderate 
to good agreement, with the highest ICC of 0.889 (95% 
CI: 0.805-0.938) in terms of quantitative TILs and 
highest weighted kappa of 0.723 (95% CI: 0.551-0.895) 
for categorical TILs, both belonging to reader 3 (Table 
3). ICCs between each reader were tabulated in Table 4. 
ICCs generally showed poor to good agreement (0.281 to 
0.825). Good agreement was noted to be between readers 
2 and 3 on both occasions. Of special note is the medullary 
pattern of IDCA (5/43 cases), wherein the TILs scoring 
ranged from low to high (0-80%) and the PD-L1 was rated 
positive on 21 out of 30 occasions (for both rounds). 

RESULTS 

Among 1039 samples tested for ER, PR and HER2 from 
2017-2019, 100 specimens (9.62%) were TNBCs and only 
43 were resection specimens that were included in the 
study. Core biopsies were excluded The most frequent 
tumors were invasive breast carcinoma of no special type 
(IDCA) including medullary pattern (67.4%), followed 
by invasive lobular carcinoma (16.3%) and metaplastic 
carcinoma (7.0%), and other entities (16.3%). There 
were nine cases that had neoadjuvant chemotherapy  
(Table 1). 

Table 1. Baseline clinical characteristics of triple negative breast 
cancer and PD-L1 expression in a tertiary hospital

Clinical characteristics n %
Age, year mean (SD)
 20-39 years
 40-59 years
 60 years and above

50.9 (±11.73) 
7

28
8

11.7%
16.3%
65.1%
18.6%

Sex (Female) 43 100.0%
Tumor size, cm mean (SD)
Tumor focality

Single
Multiple

4.1

35
8

3.5%

81.4%
18.6%

Histologic type
Invasive breast carcinoma of no special type 
Invasive lobular carcinoma and related entities
Metaplastic carcinoma and other subtypes
Microinvasive carcinoma
Mucinous carcinoma

29
7
3
3
1

67.4%
16.3%
 7.0%
 7.0%
 2.3%

Nottingham Histologic Grade 
I
II
III

6
24
10

15.0%
60.0%
25.0%

Nuclear grade
1
2
3

4
24
15

 9.3%
 55.8%
 34.9%

Lymph node metastasis
Lymphovascular invasion

16
20

37.2%
46.5%

Presence of DCIS
Necrosis in DCIS

23
16

53.5%
37.2%

Neoadjuvant therapy  9 20.9%

Table 2. Frequency of PD-L1 and TILs interpretation among three readers
Reader 1 Reader 2 Reader 3

Round 1 % Round 2 % Round 1 % Round 2 % Round 1 % Round 2 %
PD-L1 ≥1% 20.9 25.6 37.2 34.9 44.2 30.2
PD-L1 <1% 79.1 74.4 62.8 65.1 55.8 69.8
TILs – Low (0-10%) 74.4 76.7 32.6 60.5 34.9 32.6
TILs – Intermediate (11-50%) 20.9 16.3 32.6 20.9 46.5 51.2
TILs – High (>50%) 4.7 7.0 34.8 18.6 18.6 16.3

Figure 1. Heat map of the individual interpretations of TILs and PD-L1 arranged according to mean on the topmost row.
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The laboratory must ensure that the issued result is 
validated and precise. In the case of PD-L1 expression, 
an agreement of less than 0.80 raises concerns on 
reproducibility. PD-L1 scoring has been subjected to various 
scrutiny because of its variability in interpretation. Intra- 
and interobserver agreement in this study showed varied 
results, with modest agreement. Studies on interobserver 
variability of PD-L1 expression on TNBCs are mixed, 
with one showing high intraobserver and interobserver 
agreement while some show low reproducibility of SP142 
assays.5,22 Among antibody clones, the SP142 antibody 
showed the lowest interobserver agreement, but had 
substantial intraobserver agreement (k = 0.798 and 
0.861), with the authors concluding that it is a reproducible 
interpretation.23 On the other hand, reproducibility of the 
PD-L1 scoring was put into question in a study consisting 
of 19 pathologists across 14 different institutions. As 
the number of observers increased, the overall percent 
agreement decreased. The implications of this study is 
considerable in that some patients may or may not receive 
the proper treatment given the differences in scoring.21,22 
Disagreements in PD-L1 expression in terms of categorical 
TILs showed no specific predilection, as illustrated by the 
heatmap in Figure 1. Hence, differences in interpreting 
PD-L1 were not necessarily affected by the amount  
stromal TILs present in the specimen. 

Standard protocols for TIL scoring were proposed by the 
TILs Working Group using H&E-stained slides with no 
need for ancillary procedures. No designated cutoffs on 
agreement have been proposed to date, and acceptable 
intra- and interpersonal agreement would depend on 
the institution or clinical use.6 Similar studies on TILs 
concordance have been published. In one study, an ICC 
cutoff of 0.70 for concordance of TIL assessment was 
deemed acceptable. Though not statistically significant, 
the authors concluded that TILs interpretation was 
reproducible but required further refinement and is 
yet to be implemented in the clinical setting. Specimen 
factors which may lead to incorrect reading of TILs 
include apoptosis, individual cell necrosis and stromal 
fibroblasts.10 Other factors were presence of reactive 
plasma cells mimicking tumor cells, plasmacytoid tumor 
cells mimicking infiltrating plasma cells, and specimens 

DISCUSSION

The prevalence of TNBCs in our institution is consistent 
with epidemiologic data of TNBCs, ranging from 10-20% 
of all invasive breast carcinomas.13 The potential of PD-
L1 as a biomarker in patients with TNBC was investigated 
on the IMpassion130 trial, as well as other studies, where 
overall survival benefit was suggested with the inclusion 
of an immune checkpoint inhibitor plus paclitaxel in 
patients with PD-L1 expression.14,15 Other anti-PD-L1 
antibodies have been studied, namely durvalumab and 
avelumab, with similar molecular mechanisms.16 However, 
overall survival benefit of PD-L1 expression in a meta-
analysis showed that breast cancer patients with increased 
PD-L1 expression led to poorer outcomes. A higher 
PD-L1 expression has been associated with lymph node 
metastasis, higher histologic grade and negative ER. All 
of which are linked to lower overall survival.17 In spite 
of this, immune checkpoint inhibitors may still have 
overall benefit given the limited data available to date. 
Moreover, TIL scoring is prognostic for TNBC in the 
context of PD-L1 expression. It is an emerging prognostic 
marker that has been recommended by the International 
Immuno-Oncology Biomarker Working Group on Breast 
Cancer and published in the 2019 WHO Classification of 
Breast Tumours.6 CD20+ TILs and PD-L1+ TILs were 
seen as independent prognostic factors for both TNBC 
and inflammatory breast cancer.18 TILs have been the 
target of interest for oncologists because of its potential 
as a biomarker, a predictive marker and a marker for 
targeted therapies.19–21 

Eligibility for PD-L1 (SP142) immune checkpoint inhibitors 
requires a positivity of ≥1%, a very low cutoff for positivity. 
PD-L1 may stain both tumor cells and tumor-infiltrating 
immune cells, which can be a source of confusion. The 
pattern of staining expected among immune cells should 
be dark brown, punctate, sometimes circumferential 
staining, especially for macrophages or dendritic cells. 
Immune cells may be stain singly or as aggregates. On the 
other hand, tumor cells can exhibit moderate to strong 
linear or circumferential stain. It is therefore required 
for the pathologist to compare the H&E staining to allow 
distinction between tumor and immune cells.8 

Table 4. Interobserver agreement of PD-L1 and TILs
PD-L1 TILs

1st Round Kappa (95% CI) p-value Kappa (95% CI) p-value ICC (95% CI) p-value
1 vs 2 0.618 (0.378-0.857) <0.001 0.225 (0.090-0.360) 0.003 0.281 (-0.093-0.587) <0.001
2 vs 3 0.639 (0.428-0.849) <0.001 0.690 (0.522-0.858) <0.001 0.812 (0.615-0.904) <0.001
1 vs 3 0.347 (0.145-0.549) 0.003 0.228 (0.059-0.397) 0.007 0.417 (-0.040-0.698) <0.001

2nd Round Kappa (95% CI) p-value Kappa (95% CI) p-value ICC (95% CI) p-value
1 vs 2 0.230 (0.037-0.423) 0.037 0.379 (0.170-0.588) <0.001 0.612 (0.299 - 0.789) <0.001
2 vs 3 0.789 (0.593-0.984) <0.001 0.500 (0.328-0.671) <0.001 0.825 (0.626 - 0.913) <0.001
1 vs 3 0.181 (0.005-0.358) 0.077 0.289 (0.117-0.461) <0.001 0.565 (-0.022 - 0.814) <0.001

Table 3. Intraobserver agreement of PD-L1 and TILs
PD-L1 TILs

Kappa (95% CI) p-value Kappa (95% CI) p-value ICC (95% CI) p-value
Reader 1 0.870 (0.696-1.000) <0.001 0.418 (0.134-0.701) <0.001 0.666 (0.462-0.804) <0.001
Reader 2 0.482 (0.269-0.695) <0.001 0.449 (0.269-0.629) <0.001 0.629 (0.212-0.820) <0.001
Reader 3 0.707 (0.500-0.915) <0.001 0.723 (0.551-0.895) <0.001 0.889 (0.805-0.938) <0.001
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room for improvement. The reasons for which may be 
due to the new adaptation of the SP142 assay in the insti-
tution and the limited experience of the pathologists in 
interpreting PD-L1 (SP142) immunostains despite taking 
the recommended course material. The variability of the 
results can also be due to the differences in pathologists’ 
experience in signing out PD-L1 assays. The first reader 
has prior experience, albeit with a different clone (SP263) 
for non-small cell lung carcinoma, with a case load of more 
than 20 cases in the past two years while the second and 
third readers were naïve to PD-L1 interpretation. It is 
suggested that thresholds of each pathologist be realigned 
by reviewing discordant results to improve reliability. 
Methodology can be improved with further training and 
perhaps the use of digital pathology with standardized 
images for comparison.6 To improve reproducibility, 
whole slide images with the aid of computer-based 
image analysis and automated quantification were 
recommended.21 Further studies on PD-L1 expression 
may be done to investigate variables such as tissue samples, 
type of tumor, tumor heterogeneity which may affect 
consistency in interpretation. In light of the repercussions 
in management of patients who will undergo immune 
checkpoint inhibitor therapy, the following are suggested 
to achieve consistent results: regular training sessions for 
scoring, concurrences of equivocal results, and possible 
use of digital pathology as a medium in interpreting  
TILs and PD-L1 stains. 

with heavy immune infiltrates.9 The kappa statistic must 
be interpreted in the proper clinical context, especially in 
the laboratory setting where high degree of precision is 
imperative. The results of the study showed only modest 
results, compared to the studies which produced good, if 
not substantial, reliability.9,10,24 The wide range of intra- 
and interobserver agreement among readers brings into 
question the reproducibility of TILs in the local setting. 
Though standard protocols for TILs and PD-L1 evaluation 
were provided by the TILs Working Group and Roche 
Tissue Diagnostics, respectively, a standardized training 
for evaluation is warranted to improve the reproducibility 
of results. 

Regardless of whether Filipino pathologists are ready to 
adapt this approach to breast specimens, breast pathology 
continues to move forward with the advancement of 
new treatment options. In fact, integrating PD-L1 and 
TIL scoring into routine practice would provide a 
comprehensive “immuno-oncological marker” for TNBC 
patients. It is of utmost importance to ensure its validity 
and reproducibility by optimizing the workflow from 
patient selection to tissue processing and standardized 
evaluation involving multiple disciplines.21 

This study demonstrated variable intra and inter-
observer agreement for both TILs and PD-L1 expression. 
Although it is desirable to have strong to almost perfect 
agreement, the kappa and ICC values suggest additional 

Figure 2. (A and C) Examples of cases with discordant TILs (H&E, 10x) with (B and C) their corresponding discordant PD-L1 
(SP142) stains (H&E, 40x). Both are IDCA by histologic subtype, with (A) showing medullary pattern.

A

C

B

D
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EDITORIAL COMMENT

In August 27, 2021, Roche announced their decision to voluntarily withdraw the US accelerated 
approval for Tecentriq® (atezolizumab) in combination with chemotherapy (Abraxane®, albumin-bound 
paclitaxel) for the treatment of adults with unresectable locally advanced/metastatic triple-negative 
breast cancer whose tumors express PD-L1. The drug has other approved indications for other types of 
cancer. Ventana PD-L1 (SP142) assay is an approved companion diagnostic device for selecting TNBC 
candidates for atezolizumab treatment. Our peer reviewer pointed out the effect of the withdrawal of 
the drug from the market as a treatment for TNBC to the significance of the SP142 companion diagnostic 
assay. Philippine Journal of Pathology, however, believes that the paper still deserves to be published. It 
retains its value as an academic paper for Filipino pathologists, pathologists in general, to learn much 
from in terms of mutation detecting assays for candidate screening, cancer prognostication, treatment 
monitoring, et cetera. In a post-review communication, the authors state that “though atezolizumab was 
withdrawn from the market, the SP-142 study demonstrates variable thresholds of pathologists and how 
differences in experience can affect interpretation. Addressing these gaps in these diagnostic tools may 
help in terms of quality improvement in the practice of pathology.” Further, they add that “the SP-142 
assay may not (no longer) be used for TNBCs but still has utility for other malignancies, such as NSCLC 
(non-small cell lung carcinoma), though with different cut-offs and cells of interest. This exposes the need 
for training of pathologists and adjustments of thresholds in interpreting PD-L1 expression, especially 
since these biomarkers are new to the country with limited accessibility. This applies to other clones and  
brands currently available in the market and those in future development.”
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