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DUTCH POPULATION
SCREENING Quality &

organisation

A European Union: 2003

A The Netherlands: 2013

A FIT screenindor 55a 75 yearold
A Annual2.2.million invitations

A Participationexpected60%

A Actualparticipation71.3%




PARTICIPATION RATES

Quality &

organisation

Figuur & / Deelnamegraad ontlastingstest van 2018 tot en met 2022 naar jaar, uitnodigings-
ronde en geslacht (bron: BWO ML)
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PATHOLOGY ISSUES

Quality &

organisation

A Standardiseeporting
A E-learnings

A Slide sets

A Expert panel

A Audits

A Non-pathologists

A Annualwebinar

STANDARDISATION !




STANDARDISED
REPORTING Quality &

organisation

A Nationalpathologyinfrastructur§ PALGA)
A Standardisexeportingsystensince2009

A Obligatoryfor populationscreening
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STANDARDISED
REPORTING IS
VERY EFFECTIVE

A Higher completeness of reports
A More lymph nodes investigated

A Better survival (64.9% vs 62.2%,
p < 0.001)

A More adequate systemic
treatment delivery
APossi biliti es for ) ) )
Improvement of Care in Patients With Colorectal
Cancer: Influence of the Introduction of
Standardized Structured Reporting for Pathology

Caro E. Sluijter, MSc™; Frans van Workum, MD'; Theo Wiggers, MD, PhD*; Cadijn van de Water”; Otto Visser, MD, PhD*®;
Henk-Jan wan Slooten, MD, PhD==; Lucy LLH. Overbeek, PhD®; and Iris D. Nagtegaal, MD, PhD*-*
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organisation
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E-LEARNING
DEVELOPMENT Quality &

organisation

bevolkingsonderzoek Je bent niet ingelogd (Login)

voor
en Milieu
Ministerie van Volksgezondheid,
Welzijn en Sport

Tot stand gekomen in opdracht van FSB en
RIVM onder auspicién van Prof. Dr. |. D. Nagtegaal.
-

Login

Login Module Toets Certificaat
De toets komt beschikbaar wanneer Wanneer u in de toets een voldoende

Gebruikersnaam I:' E-learningmodule ‘pathologie
darmkankerscreening’ u de e-learningmodule gevolgd hebt. resultaat heeft behaald kan u deze
hier ophalen
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10%

Proportion of HGD

10%

8%

6%

4%

2%

Proportion of HGD

0%

Madaniet al,Histopath2019;74(6): 2% -

925932 4%

EFFECT OF ELEARNING

Before e-learning (overall proportion 4.3%)
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After e-learning (overall proportion 3.9%)
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EFFECT OF ELEARNING

- Distribution HPvsSSL
- At least0 polypsper lab

Quality &

organisation

Recognitionof SSL

Lab 24 — 3.47([2.47,4.41 10
Lab 2 — 2.48[1.74,3.51
Lab 36 —_— 2.14[1.16, 3.90]
Lab 31 — 2.02(1.47,2.76
Lab 1 — 1.99(1.63,2.43
Lab 20 — 1.86(1.52,2.28]
Lab 41 —— 1.50(1.05,2.13
Lab 8 —. 144[119,174
Lab 23 [ 143[1.16,1.78
Lab7 o 1.41[1.10,1.80
Lab 40 T 1.20[0.96,1.76
Lab & - 1.29[0.98; 1.70]
Lab 19 - 1.29[1.03,1.61
lab 3 . 1.23[0.98, 1.54]
Lab 29 -— 1.20[1.01,1.42
Lab 34 — - 1.17[0.71,1.89
Lab 33 —-— 1.16[0.90; 1.50] o
Lab 10 - 1.13[0.92, 1.40] —
Lab 32 —— 1.13 [0.88,1.46] -
Lab 42 — - 1.10[0.54, 1.84] ©
Lab 22 — 1.02[0.82,1.27] -
Lab 14 —a— 1.01[0.79,1.28] )
Lab 26 L reference -
Lab 12 —
lab 5 — T
Lab 17 —— (o]
Lab 43 ——
Lab 13 —
Lab 16 —
Lab 30 —a
Lab 15 — 830,59, 1.
Lab 25 — 0.83 [0.66, 1.04
Lab 11 — 0.80[0.63, 1.01,
Lab 18 —e— 0.77[0.61, 1.01
Lab 39 — 0.71[0.47, 1.05,
Lab 4 e 0.67 [0.49, 0.90]
Lab 35 — 0.63[0.43,0.91
Lab 27 . — 0.61[0.40,0.90]
Lab 44 . E— 0.53[0.35,0.79,
labg —_— 0.45[0.30,0.67
Lab 28 —e 0.45[0.35,0.58]
Lab 38 —_— 0.37[0.25,0.54]
R —— Beies 04— -
a — . .10, 0. Ay P
OR[95% CI] before training after training
0,10 1,00 10,00

odds ratio (95% Cl)



SLIDE SETS

Quality &

organisation

A 3x peryearobligatory

A Feedbackotal and peraboratory

traditional serrated adenor
= hyperplastic polyp
= tubular adenoma
= tubulovillous adenoma

= villous adenoma



EXPERT PANEL

Quality &

organisation

A Followingthe UK example

A Digital weeklypanelwith threemembers
A Annuallyapproximatel\0 cases

A Invasion pseudoinvasion

A Typing of polyps

Histopathology 2022, 80, 782-789. DOL 10.1111/his. 14597

The Bowel Cancer Screening Programme Expert Board: an
analysis of activity during 2017-2020

Adrian C Bateman,'( Octavia R Kurn,! Marco R Novelli,”> Manuel R-:Jd]:*iguez—juslu,2
Neil A Shepherd*( & Newton A C S Wong*




Histopath2022; 80(5): 790'98

AUDITS

Quality &

organisation

A Annuallabvisits
A Themewith slidesgolyp cancerHGD, SSLd

Diagnostic variability in the histopathological assessment of
advanced colorectal adenomas and early colorectal cancer in a

screening population

Lisanne | H Smits, Elisa Vink-B&rger, Gesina van Lijnschoten, Isabelle Focke-Snieders,
Rachel 5 van der Post, Jurriaan B Tuynman, Micole C T van Grieken, Iris D Nagtegaal




Histopath2022; 80(5): 790'98

AUDITS

Aim

== CRC screening
é& population

Interobserver variability

Daily practise

104 83

— o
< ' S— Panel
Methods
20
Laboratories
|
$ i

Advanced adenoma Early CRC

Outcome

Advanced adenoma

Discrepant cases

Potential clinical
consequences

Early CRC

Discrepant cases

Discrepancies in
lymphovascular invasion

Potential clinical
consequences

Quality &

organisation




Histopath2022; 80(5): 790'98

AUDITS

Quality &

organisation

Pie-chart of grade of dysplasia by panel.

\

HGD ® LGD W Suspected B Adenocarcinoma
n=88, 84.6% n=11, 10.6% adenocarcinoma n=3, 2.9%
n=2, 1.9%




Histopath2022; 80(5): 790'98

AUDITS

Quality &

organisation

Traditional serrated adenoma, Adenoma with low-grade dysplasia,
originally reported as tubulovillous adenoma. originally reported as high-grade dysplasia.

Adenocarcinoma, originally
reported as high-grade dysplasia.

-




Histopath2022; 80(5): 790'98

AUDITS

Quality &

organisation
D Observed discrepancies in different parameters per laboratory
Lymphovascular Submucosal invasion Resection
invasion i

High-grade dysplasia, Lymphovascular invasion,
A originally reported as invasive carcinoma. B originally reported as no lymphovascular invasion.
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NON -PATHOLOGISTS

Quality &

organisation

A Course ¢urrently4th edition)

A (Research)echnicianandcytologists
A 12 daysof formaltraining

A 500 cases of ihouse teaching

A E-learningand tesfor pathologists

A Effectson standardisatiomeedto be evaluated




QUALITY & ORGANISATION _
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A Expert panel

A Audits

A Standardiseeporting

A E-learningand tesfor pathologists
A Slide sets

A Non-pathologists
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interval INTERVAL CRC DEFINITIONS

cancers

A Intervalcancera CRC diagnosedifteracolorectalscreening examination
or test inwhich no canceis detectegdbeforethe nextrecommendeegxam

A Postcolonoscopyolorectalcancercanbe aninterval CRCif diagnosed
beforethe nextrecommendedcreening/surveillance examination, ban
alsobea noninterval CRC

A Interval CRC canbe diagnosedbeforethe next screeningound, or before
the recommendedurveillance interval hasded

A Potentialcausesnadequate screening examinatitoo, long surveillance
interval, incompleteéemova) new cancer

Gastroenterology 2018;155:909-925

CONSENSUS STATEMENT

World Endoscopy Organization Consensus Statements on ®
Post-Colonoscopy and Post-Imaging Colorectal Cancer




e INTERVAL CRC AFTER GOOD FIT

cancers

IS R 7 TR

1010 1347 1428 1273
% 0.1% 0.1% 0.1% 0.09%
SENSITIVITY 81.4% 783%  75.1% 73.4%
SPECIFICITY 94.8% 95.3%  95.8% 95.9%




Factors associated with interval colorectal cancer after Breekveldt et al

negative FIT: Results of two screening rounds in the Dutch R 2023: 152 (
Interval FIT-based CRC screening program y
cancers Erasmus MC istributi
\ e e zoes 9\ Stage distribution
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oazin j é FIT regetve Important quality indicator of CRC screening programs:

interval colorectal cancer (CRC) rate and sensitivity of
fecal immunochemical testing (FIT).
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Endoscopy2023

Interval post-colonoscopy colorectal cancer following a negative

colonoscopy in a fecal immunochemical test-based screening
program

Interval

cancers

Interval post-colonoscopy colorectal cancer in FIT-positive individuals

A retrospective cohort study

Negative
colonoscopies 638% 9 632
/ 0

Reinvitation for screening 4\

8 30
o 25
o
73 20
. v 15 r|
IPCCRCs e o
4 Stage wml mil mlll mIV 3 ‘/
o 5
k=
[} P —
Left & ¥ 2. 3 4 & W
Follow-u p nght 17% iPCCRC risk Time, years
Median: 1.4 years 67% - e -
AMavs 2 Rectum ——Risk in FIT-negative individuals when reinvited
) 3 ot TS N ety 17% for screening
FIT, fecal immunochemical test; iPCCRC, interval

post-colonoscopy colorectal cancer, Endoscopy




Interval

S BIOLOGY OF POST-COLONOSCOPY CRC

A More right sided(64% versus 44%) and more MSI (32% versusd 3%)
Samaddeet al, CGH 2019

A More right sided(54% versus 30%) and more MSI (24% versus d4%)
Stoffel et al(astro2016

BIOLOGY OF POST-FIT CRC

A More right sided(50% versus 30%)Breekveldt IJC 2023
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Crockett & Nagtegaal;astroenterolog2019

FINDINGS IN AVERAGE
SCREENING POPULATION lesions

1000 people
undergoing average
risk colonoscopy
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w w conventional
adenomas
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HIGH GRADE DYSPLASIA Frécursor

lesions

7.7 Standards and quality indicators

12 Rate of high-grade neoplasia reparted by pamnlngnsts ina <5%
colonoscopy screening programmeRee 7.21; Sect 7
13 Rate of high-grade neoplasia rePorted b\; pathologists in a <10%
21; Sect

FOBT screening programmeRe®

-

European gwdellnes for quality assurance in colorectal

cancer screening and diagnosis First Edition

B

European Commission




% HGD diagnosed on biopsied adenomas

HIGH GRADE DYSPLASIA THE NEED FOR
STANDARDISATION

14% -
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10%

Precursor
lesions

Beforepopulationscreening:32,291adenomas
(37 laboratories

Kuijpers et aII,—IistopathoIog;QOlG, 69(2): 18497
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E-LEARNING DEVELOPMENT

Precursor

lesions

Login

Wachtwoord

bevolkingsonderzoek

Gebrikersnsam [ ]

Module

E-learningmodule ‘pathologie

darmkankerscreening’

voor
en Milieu

Ministerie van Volksgezondheid,
Welzijn en Sport

Tot stand gekomen in opdracht van FSB en
RIVM onder auspicién van Prof. Dr. |. D. Nagtegaal.
-

Toets

De toets komt beschikbaar wanneer
u de e-learningmodule gevolgd hebt.

Je bent niet ingelogd (Login)

Login

Certificaat

Wanneer u in de toets een voldoende
resultaat heeft behaald kan u deze
hier ophalen




HIGH GRADE DYSPLASIA EFFECT OF
E-LEARNING Precursor

lesions

14% 1

Proportion of adenomas diagnosed with HGD after e-learning

Madaniet al,Histopath2019;74(6):

9 25’ 932 . Proportion of adenomas diagnosed with HGD before e-learning




HIGH GRADE DYSPLASIA: EFFECT OF
E-LEARNING Precursor

lesions

10% Before e-learning (overall proportion 4.3%)
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E-LEARNING Precursor

lesions

10% Before e-learning (overall proportion 4.3%)
6 -

8% -

6% -

4%
11
I -unl

=
IIIIIIIIIl!!EH1516171819202122232425262?2829303132333435363?

Proportion of HGD

-2% A

-4% -
Laboratory

10% After e-learning (overall proportion 3.9%)

8% A
6% A
4% A

2% A

0% . ___--IIIIIIIIIIII
WIIIIll.l.'!!’EZ 8 920193 7 12153516212333241013 4 372936183234

Madaniet al,Histopath2019;74(6): 2% -
925932 4% -

Proportion of HGD

Laboratory



HIGH GRADE DYSPLASIA QUALITY CHECK

Precursor

Pie-chart of grade of dysplasia by panel. lesions

HGD B LGD m Suspected B Adenocarcinoma
n=88, 84.6% n=11, 10.6% adenocarcinoma n=3, 2.9%
n=2, 1.9%

C Number of discrepancies per case per laboratory.

8
2 N
LLE
Smits et aHistopath2022: 80:799 0 LI |IIIIII ||
aboratory

798

m Mo discrepancies Grade of dysplasia m Type of polyp = Both



HIGH GRADE DYSPLASIA QUALITY CHECK

Precursor

lesions

Traditional serrated adenoma, Adenoma with low-grade dysplasia,
originally reported as tubulovillous adenoma. originally reported as high-grade dysplasia.

.
.

Adenocarcinoma, originally
ported as high-grade dysplasia.

¥

Smits et aHistopath2022: 80: 790
798
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SSLWITH DYSPLASIA Precursor

lesions

i 0)
Anatomic Distribution of Sessile Serrated Adenoma/Polyp LS etinalicls 4’95 % (per
With and Without Cytologic Dysplasia patienj

Juliana F. Yang, MD; Shou-Jiang Tang, MD; Richard H. Lash, MD; Ruonan Wu, MSE; Qinghua Yang, MD, FhD 4 39% (per SS L)
]

Arch Fathol Lab Med—Val 139, March 2015

Clinicopathological Correlates of Dysplastic Sessile Serrated 1047pat|ents 1,91% (per
Lesion: A Prospective Cohort Study With a High Detection

Rate patien)

Mehul Lamba,’ lan Brown,”* Mark Bettington,” Kimberley Ryan,’
Katherine Hanigan,' Kay Lasenby, Alicia Dixon,’ Florian Grimpen,’ Chun Gan,’ O c 90 % (per SSL
Nicholas Tutticci,’ Mark Appleyard,’ and Barbara Leggett'*

Gastro Hep Advances 2022:1:313-320



Angerilli, in preparation

Year
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VARIATION PER LABORATORY Precursor

lesions

100%
80%
60%
40%
20%

0%

Angerilli, in preparation



Angerilli, in preparation

= adenocarcinoma

= tubular adenoma LGD

= traditional serrated adenoma

SSL without dysplasia

= SSL-d

EXPERT PANEL FINDINGS Frécursor

lesions

In additionthelabs sentin 5 HGD
cases (typeot defined.Therewe
discoveredt SSEd (insteadf TA,
TVA and 2 TSA)Alsoonelab
submittedl SSL withoudysplasja
but therewasdysplasia
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HOW TO

IMPROVE ?

TP ——

Up and downregulation of p16'** expression
in BRAF-mutated polyps/adenomas indicates
a senescence barrier in the serrated route

to colon cancer

Lydia Kriegl', Jens Neumann', Michael Vieth®, Florian R Greten®, Simone Reu®,
Andreas Jung' and Thomas Kirchner!

Int J Colorectal Dis (2010) 25:1193-1200
DO 10.1007/500384-010-1007-5

ORIGINAL ARTICLE

Differential expression of p53 and p504s in hyperplastic
polyp, sessile serrated adenoma and traditional
serrated adenoma

Nye-Thane Ngo + Emile Tan « Paris Tekkis «

David Peston - Patrizia Cohen

www.impactjournals.com/oncotarget/ Oncotarget, October, Vol.3, No 10 Am J Surg Pathol. 2009 December ; 33(12): 18231832, doi:10.1097/PAS.0b013¢3181b6dal9.

Up-regulation of c-MYC and SIRT1 expression correlates with Beta-Catenin Nuclear Labeling is a Common Feature of Sessile
malignant transformation in the serrated route to colorectal Serrated Adenomas and Correlates with Early Neoplastic
cancer

Lydia Kriegl*, Michael Vieth?, Thomas Kirchner?, Antje Menssen*

Progression Following BRAF Activation

Shinichi Yachida', Shiyama Mudali’, Sherri A. Martin'-, Elizabeth A. Montgomery!, and
Christine A. lacobuzio-Donahue’2

Sessile serrated adenomas with dysplasia:
morphological patterns and correlations with
MLH1 immunohistochemistry

Cheng Liu'2, Neal I Walker®?, Barbara A chgctll-z"', Vicki L] Whitehall®?3,
Mark L Bettington®®7 and Christophe Rosty®8”7
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IMMUNOHISTOCHEMISTRY
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Phase |: HE assessement

7 extra casehieto MLH1 (total x%)

No dysplasia
(n=177)

Serrated dysplasia
I (n=16)

Adenomatous dysplasia
8 (n=9)

NOS dysplasia
~h=4)

. TSAin SSL
(n=3)

No dysplasia
(n=170)

Minimal deviation dysplasia
(n=7) -

Serrated dysplasia

(n=11) I
Mixed dysplasia
(n=7) .

Adenomatous dysplasia
(n=9) n

NOS
dyspld”

RETROSPECTIVE LARGE SSL

Juowoessasse DH| + IH 1| 8seud

Precursor

lesions




PROSPECTIVE (SMALL) SSL Frécursor

lesions

A 3 monthsroutine diagnostics

A N =348

A Standard MLHstaining

A Without IHC: 10.1%SSLd(includingTSA in SSL)

A With MLH1-IHC: 8 casewvith lossof MLH1 thatwereinitially diagnosed
as SSL withoutlysplasiéanother6 with lossin SSLJ

QUESTION: How to dealwith lossn onecrypt?

Angerilli, in preparation



An update on the morphology and molecular pathology of serrated
colorectal polyps and associated carcinomas

Precursor

Rish K. Pai(®" - Mark Bettington®** - Amitabh Srivastava® - Christophe Rosty (5%3® lesions

Importantly, incidental loss of MLHI expression
restricted to the base of one or a few histologically unre-

markable serrated colonic crypts should not be regarded as
sessile serrated polyp with dysplasia. In sessile serrated
polyvps with minimal deviation dysplasia, loss of MLHI
expression involves the full length of multple adjacent
crypts that always show some abnormalities on the H&E-
stained sections.



CONSEQUENCESFOR SURVEILLANCE [

lesions

Post-polypectomy colonoscopy surveillance: European Society
of Gastrointestinal Endoscopy (ESGE) Guideline — Update 2020

2 ESGE recommends surveillance colonoscopy after 3 years
for patients with complete removal of at least 1 adenoma
>10mm or with high grade dysplasia, or =5 adenomas, or
any serrated polyp =10 mm or with dysplasia.

Strong recommendation, moderate quality evidence.
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ADENOMA SUBTYPES Precursor

lesions

A Tubularadenoma
A Tubulovillousadenoma
A Villousadenoma

A Poorintraobservevariability
A Limited clinicalvalue

WHO 5th edition



WHO 5th edition

ADVANCED ADENOMA

A Sizeover 10 mm
A Tubulovillousor villousarchitecture
A High gradedysplasia

A At leasbneof these featuresngcessary
A Forinternationatomparisorof screening programs

A Consideredmmediateprecursofor CRC
A Often consideredor increasegurveillance

Precursor

lesions




RARE MORPHOLOGICAL SUBTYPES BEREEE

lesions

A Panethcell metaplasia

A Sguamousetaplasia

A Clearcellmetaplasia

A Osseoumetaplasia

A Neuroendocrindifferentiation
A Signetring celktlike lesions

Incidental morphological findings in colorectal adenomas

Parag D Dabir,*(» Rachel S van der Post' & Iris D Nagtegaal
'Department of Pathology, Radboud University Medical Centre, Nijmegen, The Netherlands, and *Institute of Pathology,
Randers Regional Hospital, Randers, Denmark



PANETH CELL RICH ADENOMA Precursor

lesions

A Presencef onePanethcellin aconventionardenomg?)
A Incidenceisrelativelyhigh

A Wada(1992): 27/161 =17%
A Wada(1994): 73/322 =23%
A Pai(2013): 26/152 =17%

A Mahon(2016): 356/1900 = 19%
A More frequent inolder patients
A More frequent inthe right colon
A Inverserelationwith the presencef AA or CRC



PANETH CELL RICH ADENOMA Precursor

lesions

© 2017 Pathomation




GOBLET CELL RICH /CLEAR
CELL/SIGNET RING CELL lesions

Precursor

Clearcelladenoma
Domoto (1999): 3/3486 = 0.1%

Incidentalcasaeportson clearcelladenocarcinoma
Signet ringcell differentiationn adenomas

Caseaeports
MSI?

Angerilli, in preparation
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