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Standardization and Quality Gap in
Tissue Pathology?

Challenges and potential solutions
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Tissue Pathology in Healthcare and Research
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JTRANSFORMING PATHOLOGY

The Journey From Biopsy to Decisions
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Challenges: Biopsies and pre-analytical steps

Check for
Shoddy biopsies deny cancer patients ";‘Pa“ of dhe'aye‘; and P|’°'°"9°d “"Tﬁ°" on the evaluation * 20% of biopsies lacking tumor cells, and/or
i of immunohistochemical staining on lung carcinoma B . ) .
aighotiat pe’_s°"a"zed treatment resection specimen contain necrosis / fibrosis
Masrtie van Seijen'  Luka Brcic® - At Navarro Gonzales* - rene Sansano? - Matyas Bendek® - va Bcic’ - * Poor and non-standardized fixation impact

Birgit Lissenberg-Witte® - H. Ibrahim Korkmaz ' - Thomas Geiger® - Rosita Kammler” - Rolf Stahel™'® .

Erik Thunissen' - On behaf of ETOP” biomarker expression / interpretation
Received.5 ey 201 Revic 14 Moy 2019/ gt 3 ke 2019 Pl anee: | by 2019 e Artifacts: Folds, tears, debris, ...

1 The Autherts) 2019

Pre-analytical factors, such as fixation time. influcnce morphology of diagnostic and predictive immunohistochemical staining.
which arc increasingly used in the evaluation of lung cancer. Our aim was to investigate if variations in fixation time influcnce the
outcome of immunohistochemical staining in lung cancer. From lung rescctions, specimen with tumaor siz bigger than 4 cm, 10
samples were obtained: 2 were put through the standard fixation protocol, § through the delayed, and 3 through the prolonged
fixation protocol. Afier paraffin embedding, tissue microarrays (TMAs) were made. They were stained with 20 antibodies and
scored for quality and intensity of staining. Samples with delay in fixation showed loss of TMA cores on glass slides and
deterioration of tissue quality leading to reduction in the expression of CK 7, Keratin MNF116, CAM 5.2, CK 5/6, TTF-1, C

MET, Napsin A, D2-40, and PD-L1. Prolonged fixation had no influence on the performance of immunohistochemical stains.

Delay of fixation negatively affects the expression of different immunohistochemical markers, influencing diagnostic
(cytokeratins) and predictive (PD-L1) testing. These results emphasize the need for adequate fixation of resection specimen
Keywords Pre-analytical - Fixation - | histochcmistry - Lung adenocarcinoma

Needle Biopsy Adequacy in the Era of Precision Meaicine
and Value-Based Health Care

Kenneth P2 H. Pritzker, MD, FRCPC: Heikki . Nieminen, PhD

® Context.—Needle biopsy dwmnmmd Data Sources.—PubMed searches of fine-ncedle aspira-
diagnostic

" the capablity o this made generally, by tissue site, and by adequacy

modality to elf(wﬂllv provide sam te for s well as by health economic
remains quite limited  Conclusions.—Needle biopsy can be improved
relative to current diagnostic needs. For physicians and by recognizing the importance of this diagnostic tool by
patients, inadequate biopsy frequently leads to ic  promoting common criteria for needle v;
delay, procedure duplication, or insufficient information by optimizing needle biopsy procedural technique, tech.
about tumor to delay in treatment; for health clinical practice, and

systems, this results in substantial incremental costs and  quality assurance; and by bundling biopsy procedure costs

inefficient use of scarce specialized diagnostic resources. with downstream diagnostic modalities 1o provide better
Objective.—To review current needle biopsy technolo-  accountability and incentives to improve the diagnostic
, and pu(n(r with a perspective 1o identify  process.

imi and opportunities for improvement in (Arch Pathol Lab Med. 2019;143:1399-1415; doi:

lhe (m«m of advancing precision medicine. 10.5858/arpa.2018-0463-RA)
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Challenges: Staining

Annual Review Issue | Open Access | Published: 26 August 2015 Staining quality
Proficiency testing in immunohistochemistry— N Ordieac
experiences from Nordic Immunohistochemical Quality
Control (NordiQC) = Poor
Mogens Vyberg &3 & Seren Nielsen  Borderline
Virchows Archiv 468, 19-29(2016) | Cite this article = Good
3588 Accesses | 27 Citations | 2 Altmetric | Metrics
= Optimal

Abstract

Despite extensive use of immunohistochemistry (IHC) for decades, lack of standardization . . .
) . ) . Poor staining preparations
remains a major problem, even aggravated in the era of targeted therapy. Nordic

Immunohistochemical Quality Control (NordiQC) is an international academic proficiency . o
3 ) = One out of three pathology labs are unable to stain sufficiently

well to make a meaningful diagnostic decision
= This could lead to incorrect choices of treatment for patients,
again at significant human and economic costs.

testing (PT) program established in 2003 primarily aimed at assessing the analytical phases of
the laboratory IHC quality. About 700 laboratories from 80 countries are currently

participating. More than 30,000 IHC slides have been evaluated during 2003—2015. Overall,
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Challenges: Interpretive accuracy

Ki-67 Manual Score against Image Analysis

Median of 126 Scores

100

g0

80

70

&0

50

40

)

30 T

20

[ —

| S N —

[V S —

10 11 12 13 14

VISIPHARM®

15 18

17

Original Article ~ Published: 26 February 2016

Digital image analysis outperforms manual
biomarker assessment in breast cancer

Gustav Stalhammar B8 Nelson Fuentes Martinez, Michael Lippert, Nicholas P Tobin, Ida Melholm,
Lorand Kis, Gustaf Rosin, Mattias Rantalainen, Lars Pedersen, Jonas Bergh, Michael Grunkin & Johan

Hartman

Modern Pathology 29, 318-329 (2016)  Download Citation &

Ki67 scoring method Proportion misclassified
Manual

Cutoff 220% 30%

Cutoff 222.5%"* 29%




Complexity of future Dx Biomarkers

Precision medicine and financially sustainable
cancer healthcare

>  New companion diagnostics markers are
often very complex to read & interpret

>  Lack of diagnostic accuracy can result in
costly, inefficient and potentially harmful
treatments.

»  Visiopharm’s Al Driven Precision Pathology
solution provides diagnostic decision
support and productivity enhancements

Future Companion Diagnostic biomarkers are too complex for manual reading.
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Al in Diagnostic- and Research Workflows

Biopsy Fixation Staining
o6 o0
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Slides Scanning
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Invasive Tumor
’ Detection
i Hot Spot Tumor
region
Al Tumor
Detection |*
PCK VDS
Tumor
Detection
Use 100+ Al
integrated ready-to-
use APPs

Build your own Al
assisted APPs

Tissue Microarray
analysis
Multiplex
Phenotyping

Virtual Multiplexing
analysis

VISIPHARM®

Diagnostic workflow- and
decision support

Al-guided detection
algorithms for easily
visualized tumor regions

Cancer specific panels
for a comprehensive
metric based analysis

Al-assisted selection of
tumor regions only

Provides researchers with
advanced Al and tissue
mining tools
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DIAGNOSTIC PATHOLOGY LABS

4 Lab Fail rate: More than 30% of all labs
fail in providing sufficient staining
quality for Dx purposes

Participation in Quality Schemes: Most
participate in Quality Schemes with
External Quality Assurance
Organizations.

Dx LAB

Number of Biomarkers: Modern
pathology labs are routinely using 80-
120 tissue diagnostic biomarkers

|| Optimal
Good

& Number of Labs:

General module
"19,000 slides stained for "85 markers

\*

Breast cancer module

~8,000 slides stained for "5 markers

By

[0 Borderline
Poor

& ~8-9000 Dx pathology labs in US, Europe,
and Japan

~10,000 labs in China

Dx LAB

)

& Frequency of Quality Runs: Just a
few per year per marker, given the
current lack of scalability. The need is
higher.
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QUALITY SCHEMES & SCALABILITY:

Purpose of EQA: External Quality v
Assurance (EQA) Organizations

exist to promote standardization
and quality of staining with IHC &

ISH tissue diagnostic assays. (”%'CE

Quality Runs and Proficiency
Testing: Unstained test slides are
sent out to participating labs. Slides
are stained and sent back to the
EQA for assessment of quality

Not a scalable model: The current
workflows are highly manual,
labor- intensive, and hard to scale.
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Dx LAB

e om] L
QUALITOPIX™

Introducing an Administration
Platform for EQA.

Dx LAB

Web based

Designed to manage all
interactions between EQA's
and participating labs

Dx LAB

Provides services for EQA’s
and participating Labs

Dx LAB

Multi-tenant web platform,
with EQA branded front end.

X NEOAS Quality Assessment Report

FOLLL-Run 121

Private Log-in for: Dx LAB —

EQA’s
External assessors
Participating Lab’s

VISIPHARM® —_—



Measuring and Reporting Staining Quality

Patented methods for IA/Al based Proficiency Testing APPs.
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Dx LAB

Proficiency testing APPs
(PAPPs):

Expression levels: Measure
biomarker expression levels o

. X x LAB
on test-slides (multi-core) v

[ o]
Distance metric from =
reference: Provides a
guantitative measure of DXEAB
stain quality 7 i
% Tp -
Y2 Y]
- - — Dx LAB
S 4
q...' -...". ' e
=
Decision support: Support Dx LAB
assessors in providing a
grading of staining quality A .
and support a pass/fail |
decision. g Dx LA

> Dx LAB
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QUALITOPIX™ [ Visiop

Summary Table

Run 51
Siide Stide 45
Lab Lab-12

Marker HER2
Overall Assessment  Poor

Analysis Results

o -ccen
i
- - Ry
i
Images and Assessment

Core Reference Slide Assessment

morphology.

REY Poor. Exessive background staining, exessive
cytoplasmic staining, false positives

HARM

N

N REPORT

Comments and Proposals

Generat comments on results: The slide showed excessive
background staining and cyloptasmic staining on all cores,
compared to the reference. For core 2 and 3 this caused false

positives.

Proposals for modifications of staining protocol: None

1A 113
] 713
8 39.5
ic 148.91
8 T60.68

1A 0.01
1c 0.05
€ 005
8 009
8 023

1A 0.7
bl 6.00
8 30.88
1c 55.9
B 68.05

Stdelevel  Diference  Assessment

203 0.90 Poor
5.80 133 Good
35.82 395 Good
10147 4644 Poor
132.90 2778 Poor

0.02 001 Po
004 oo Good
0.0 0.01 Good
009 000 Good
02 001 Good

Stdelevel  Difference  Assessment
185 an Good
979 am Poor

2 126 Good
9.6 635 Good
5432 1R Poor

or. Exessive background staining, exessive
cytoplasmic staining, false positives, impaired
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Existing Proficiency Testing APPs (prototypes)

APP: 90002 APP: 90003 APP: 90004 APP: 90007
ER APP, Breast Cancer PR APP, Breast Cancer Ki-67 APP, Breast Cancer HER2 APP, Breast Cancer

Reagents Dako, Leica, Roche Dako, Leica, Roche Dako, Leica, Roche Dako, Leica, Roche
Scanners Hamamatsu, Aperio, Hamamatsu, Aperio, Hamamatsu, Aperio, Hamamatsu, Aperio,

3DHistec, Leica, Philips 3DHistec, Leica, Philips 3DHistec, Leica, Philips 3DHistec, Leica, Philips

Types Tissue & cell Tissue & cell Tissue & cell Tissue & cell
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tain Quality Management: Monitoring?
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Dx LAB

Dx LAB

Dx LAB

Dx LAB

QUALITOPIX™

Summary Table

% REPORT

Comments and Proposals

Run 51 General comments on results: The slide showed excessive
Slide Slide 45 background staining and cyloplasmic staining on all cores,
Lab Lab-12 compared to the reference. For core 2 and 3 this caused lalse
HER2 positives.
Overall Assessment  Poor
Propasals for madifications of staining protocal: Nane
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APP Calibration: The missing link?

TRAINING

;
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Dx LAB

LAB

EDITION

Dx LAB

:

Same marker three labs, three sufficient protocols

APP Calibration: Even with
optimal stain quality, there
are significant differences in
the visual appearance of
tissue stains. Image analysis
APPs require calibration to
provide optimal
performance.



Precision Pathology

PROFICIENCY
TESTING

Scalability in Proficiency
Testing
Solution for External
Quality Assessment
organizations requiring
true scalability for Quality
Schemes and Proficiency
Testing.

VISIPHARM®
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MONITORING

Continuous Monitoring
of Stain Quality
Solution for labs requiring
on-demand / continuous
measurement of stain
quality for monitoring of
trends or fluctuations.

CALIBRATION

APP Calibration
Solution for digitized labs
using A, to ensure
optimized performance of
IA-APPs wrt to local
staining protocols

DECISION
SUPPORT

Decision Support
Solution for digitized labs
using IA for cell/region
identification,
guantification of
morphology, subcellular
biomarker expression,
automated phenotyping



