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published maps and institutional affil- - Gjmple Summary: New assays are developed regularly to improve health care for patients. It is
fations. important to ensure that assays are performed correctly. Therefore, it is advised to participate in
training and proficiency (competence assessment) programs. Tumor infiltrating lymphocytes (TILs)
might improve the estimates of response to therapy and prognosis. Herewith, we propose a new

training and proficiency program in which each pathologist can train and test themselves regarding
TILs (and PDL1) scoring.
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anti-tumor immune response in the host, are an established prognostic factor [1], and are
predictive for response to immunotherapy in TNBC [2]. An accurate and reproducible
assessment of TILs is therefore necessary for daily and clinical trial practices.

TILs are currently measured by visual evaluation of hematoxylin-eosin stained (H&E)
slides. In addition, there are ongoing efforts for assessment of TILs by machine learning
and artificial intelligence-methods [3]. The International Immuno-Oncology Biomarker
Working Group (also called the TILs-WG, https:/ /www.tilsinbreastcancer.org/ (accessed
on 15 July 2021)) has developed an easy and accessible method to assess TILs using H&E
slides [4]. The TILs-WG has also developed a freely available self-training tool, including
audio-visual materials (https://www.youtube.com/watch?v=aPa-pXIBBIU (accessed on 7
January 2021)) and has completed several inter-laboratory comparison studies, i.e., ring
studies that showed this method to be reproducible [5]. These TIL training materials are
freely available on the WG’s website.

The assessment of TILs is increasingly being introduced in daily practices world-
wide [4,6]. Hence, high-quality training and continuous competence assessment is crucial
for sustained implementation of this biomarker in thousands of pathology laboratories
worldwide.

Standardized and reproducible assay results are key to successful biomarker imple-
mentation in clinical practice. Inaccurate diagnostic results can have a potential negative
impact in patient clinical management. An increasing number of governmental and regula-
tory bodies in many countries recognize the importance of requiring a minimum level of
quality management in clinical laboratories [7]. New diagnostic methods and increasing
awareness about assay errors and their consequences emphasize the great importance of
quality in health care settings [8]. A laboratory quality management system (QMS), such as
compliance with ISO15189 [9] or through the College of American Pathologists (CAP) is a
step forward to ensure quality of testing [10].

This ISO-standard, for example, states that “interlaboratory comparison program(s)
chosen by the laboratory shall, as far as possible, provide clinically relevant challenges that
mimic patient samples [ ... ]” [9]. As recognized by the ISO-standard, participation in
external quality assessment (EQA) schemes, also called proficiency testing, allows monitor-
ing of laboratory performance, comparisons between laboratories and provides feedback
to ensure consistent delivery of services over time. When partaking in EQA schemes
organized by, for example, NORDIQC, UK NEQAS, CBQA, etc., participants receive a set
of samples they must analyze according to their routine protocols. All participants receive
samples from the same source, so results can be compared. After submission of results,
participants receive feedback on their performance, as well as information about their
performance compared to other participants. This practice arms laboratories/pathologists
with knowledge to increase their performance and increases confidence to patients and
clinicians in the results provided by the laboratory.

EQA schemes are an essential tool when implementing new types of assessments of
biomarkers [11], and participation in EQAs can result in increased performance and better
standardization across different laboratories worldwide [12,13]. However, in many parts of
the world, certainly in low-to-middle-income resource countries, implementing, for exam-
ple, an ISO15189-standard in pathology laboratories is not always feasible. Nevertheless,
even in these settings, participation in EQAs can be helpful, certainly when the “assay”
is the pathologist evaluating a morphological biomarker on an H&E-slide, as is the case
with TILs.

A team of experts from the TILs-WG, in collaboration with the Biomedical Quality As-
surance Research Unit of the University of Leuven, have set up a worldwide, freely available
training- and EQA-scheme using an new developed online platform, to train and investi-
gate the competence of pathologists in evaluating TILs as a new morphologic biomarker
in TNBC, and, as PD-L1-assays in breast cancer mostly stain TILs, also PD-L1 (Figure 1;
TILs and PD-L1 Training Course: International TILS Working Group (tilsinbreastcancer.org,
accessed on 15 July 2021)). The overall purpose of this study is to support pathologists
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implementing TILs scoring in clinical practice as a prognostic biomarker for TILs, and
as a predictive combined TILs/PD-L1-biomarker, as both are associated with improved
outcomes in TNBC. For example, in IMpassion130, a phase III clinical trial that assessed
nab-paclitaxel with Atezolizumab or placebo for patients with newly diagnosed inoperable
and/or metastatic TNBC, the Hazard Ratio (HR) of benefit to immunotherapy is similar
for PD-L1 IC+/any TILs (0.65 for PFS and 0.71 for OS), compared to the HR for any PD-L1
IC+ and TILs > 10% (0.64 for PFS and 0.75 for OS), suggesting that both are complementary
metrics [14].

Registration

Ifnd|(\j/Ldu?(I Module on Training
eedbog for PD-L1 and TILs
Module containing Module on

Pilot EQA for TILs current use of TILs

Figure 1. After registration, through www.tilsinbreastcancer.org (accessed on 15 July 2021), a training
module will be available for PD-L1 and TILs. Next, a pilot EQA module will be available to assess
the current practices and competences of pathologists to score TILs. Finally, individual feedback will
be offered to each participant separately.

TILs are thus increasingly considered to be complementary to PD-L1. Since the
immune cell staining is an important component of PD-L1 assays in breast cancer im-
munotherapy trials, a combined assessment of TILs and PD-L1 might prove to be a suc-
cessful complementary approach to use in daily practice, the possibility of which will
be studied in the EQA scheme mentioned above. In some laboratories, mostly in low-
to-middle-income countries, TILs are pre-screened as a cost saving measure, since, if no
immune cells are present, any PD-L1-assay assessing the expression of PD-L1 on immune
cells will likely be negative [15]. Specifically, for a given TIL percentage, we question how
likely is it that the PD-L1 IC score is above the clinically relevant cut-off point.

The EQA scheme introduced here will be organized on an individual level, rather
than on a laboratory level, so every pathologist that wants to train themselves can partici-
pate, with no previous experience necessary. The scheme will contain multiple modules
(Figure 1). After registration on the digital platform (TILS Login Page (agoko.be, accessed
on 19 October 2021)), a training module for TILs estimation will be available (e.g., theo-
retical explanations, comparative exercises, videos, etc.). Another module will probe the
pathologists experience and levels of training on TIL estimation as well as the current
use of PD-L1 and TILs in clinical practice. A subsequent module will contain an EQA
where we ask participants to score the TILs and PD-L1 on digital slides. Digital slides,
made in a single center, will be made available. The PD-L1 stained samples were stained
with multiple assays (SP142, SP263 and 22C3), all in the same laboratory and according to
FDA-approved assay requirements.

After submission of the results, an expert team will analyze the data. If variables
are found that influence scoring, there will be a feedback mechanism to the participants.
Feedback on the organization and quality of the EQA scheme itself will be collected to
learn and improve the platform for future use.
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A comparison will be made of PD-L1 scores in different tumor compartments (immune
cells and tumor cells, and the combination hereof) to investigate the complementarity of
TILs to PD-L1 testing, wherein each variable will be assessed in a continuous manner,
including but not limited to the assay-specific scoring-algorithm as developed by the
vendor. This will allow us to analyze, in an unbiased manner, the analytical performance
of pathologists on TILs and PD-L1, on both tumor cells and immune cells, as well as the
variance between pathologists.

Participation in this EQA by pathologists worldwide should be encouraged, as only
unbiased EQA-schemes in the scientific community can identify problems and obstacles,
and mitigate these issues in further training-modules and subsequent competence assess-
ments. For the sake of our patients, this partnership between academia and industry to
perform unbiased EQA and learn from it, is key to the sustained implementation of a
biomarker in daily practices worldwide. We need to learn from previous experiences on
how biomarkers were introduced and improve the process by which biomarkers become
widely adopted in daily practice. This project aims to develop a framework that is in the
best interest of our patients [12] and this framework, as proposed by the most important
pathology organizations worldwide, should be used for all future biomarker assessments
before incorporation in daily practices can be considered.
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