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Introduction




Introduction

Nationwide network and registry pathology

Founded in 1971 with a few laboratories

Since 1991 national coverage (> 65 laboratories)

Central anonymized databases

Decentral servers in all pathology laboratories (48 laboratories per 1/1/17)
> 71 million pathology reports from 12 million individuals

> 2 million new entries per year

403 national and international publications based PALGA data(per 31/12/16)
25 National pathology protocols for Synoptic Reporting

Government funding

The best treatment begins with the best diagnosis
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« What is it and why is it important?

The best treatment begins with the best diagnosis



What is Synoptic Reporting

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5 LEVEL 6
REPORTING
LEVEL . .
Basic Most common Cutting edge J/
DESCRIPTION
MNarrative Marrative Level 2+ Level 3+ Level 4+ Level 5+
No CAP content Mo CAP content Synoptic-like Electronic reporting Standardized Common data and
structured format tools using drop- reporting language messaging
Single text field Single text field down menus standards with
data data Data elements ckeys, SNOMED
stored in discrete CT or other
data fields encoding
« Complete Srigley J, J.Surg. Oncol 2009

« Up to date (qguidelines, WHO classifications)
« Complies with ICCR minimal dataset
* Increasing quality

« Scientific research / Benchmarking / Population screening
I

palga
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What is Synoptic Reporting and why is it important ?

Virchows Arch (2016) 468:639-649
DOI 10.1007/s00428-016-1935-8

REVIEW AND PERSPECTIVES

The effects of implementing synoptic pathology reporting
in cancer diagnosis: a systematic review

Caro E. Sluijter'?« Luc R. C. W. van Lonkhuijzen® « Henk-Jan van Slooten® «
Iris D. Nagtegaal " « Lucy I. H. Overbeek?
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What is Synoptic Reporting and why is it important?

Important factors in colorectal cancer: increased reporting

b Circumferential margin d Proportion pathology reports with 2 12 lymph nodes

100%
s . > 100%
] 90% e Beat tie a
= 80% - e Buchwald Y
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3 10% Haugland & 20 e Wo0ds: Rectum
& % S Messenger
Narrative Synoptic
Narrative Synoptic Level 3 Synoptic level four
or higher
¢ Mean numberof lymph nodes resected
20 b g
Sluiter CE, Virchows Arch 2016
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Development of SR in The Netherlands

« Implementation of Synoptic Reporting
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Implementation of Synoptic Reporting

Development of de PALGA Protocol Module (PPM) from 2008
First national availability at Q4 2009
2 national protocols, CRC & breast cancer

2010: in 59% of the labs both protocols were (not always) used

Number of Synoptic Reports ColoRectalcarcinoma & Breastcarcinoma in
the national pathology database PALGA (2009-2010)
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3200

3000

2500

2000

1500

1000

500

2009 2010

M Breastcarcinoma m ColoRectalcarcinoma

Q4 2012: only 4 nationals potocols where available ! palga



Implementation of Synoptic Reporting

IKNL guidelines

Present to NVVP

Pathologist quidelinecommittee

7

B o . Mutations and bugfixes

-

Thesauruscommittee
CMDP / Wcyt (sub committiees)

Selectie/elaboration
Minimal dataset

»  Minimal dataset for guidline

/ . Optional choices

«  Complete functional design

» Modular building

» Headings uniform

» Uniform units (cm / mm)

» PV Structure and Conclusion
+ TNM / FIGO (Other)

». Diagnosis Codes (SNOMED-2)

———

Primairy &
Secundairy \

Testfase Construction fase

« Testlaboratories —
«  Documentation

palga
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Implementation of Synoptic Reporting

Development of de PALGA Protocol Module (PPM), example CRC protocol

palge Opslaan || Annuleren

Feedback

‘ [ ] Macro

© Tumort

QLymf Overig

[ ] Lynch

& Moleculair

Q Imnuno

@ aanvulling

Respons op eerdere (neo-
adjuvante) therapie

Type (1ste} tumor (WHO)

Differentiatiegraad

Diepste tumordoorgroei

Angio-invasie

Tumor budding

Lymfocytaire infiliratie

Dichtstbijzijnde darmsnijviak

Versturen

Patient Naam

TestTestTest

Rapport Mummer

T99-TEST

Microscopie (1ste) tumor

® Qeen regressie O partiele regressie

® adenocarcinoom ) adenosguameus carcinoom

) mucineus carcinoom ) medullair carcinoom

(O NET/NEC

) Keincellig carcinoom

() zegelringcelcarcinoom () ongedifferentieerd carcinoom () overige

(O goed /matig @ weinig / niet (O niet te beocrdelen

) intramucosaal / lamina propria @) pericolisch (vet)weefsel

) submucosa ) peritoneum

() muscularis propria () andere organen

lymfvat

n intramurale veneuze
invasie

invasie

niet
bl aangetroffen

(® Iaag (Bd1) (0-4) ) hoog (Bd3) (10 of =10 )

() intermediair (Bd2) (5-9) () niet becordeslbaar
Oija O nee
O] vrij

() nietvrij O niet te becordelen () exact

extramurale veneuze
invasie

Patient Nummer: 1234567890
Geslacht: Q

Geboorte Datum: 24/07/1959

protocol versie 3.0.61
ColonRectumcarcinoom

PV Conclusie Informatie

TNM colorectaal carcinoom 5de editie

pTis: invasie beperkt ot lamina propria

pT1: invasie in de submucosa

pT2: invasie in de muscularis propria / lamina musculans

pT3: invasie in de subserosa / pericolisch (vet)weefsel

pT4: doorbraak van de serosa enf/of doorgroei in aangrenzende structuren
NO: geen lymfkliermetastasen

N1: 1 tfm 3 lymfkliermetastasen

NZ- = 3 lymikliermetastasen

W0O: geen metastasen op afstand

M1: metastasen op afstand

Definitie van Tumordeposits (TNM 5, 1997):

Haardvormige tumorlokalisaties in het pericolische (vet-)weefsel zonder
histologisch herkenbare (rest van een) lymfklier.

Een tumordepaosit wardt als een positieve lymifklier geclassificeerd als deze
haard 3 mm of groter is.

Een tumordeposit van = 3 mm wordt beschouwd als discontinue groei en dus als
(onderdeel van) pT3.

Literatuur (advies CBU):
Assessment of Serosal Invasion and Criteria for the Classification of Pathological

(p) T4 Staging in Colorectal Carcinoma: Confusions, Controversies and
Crificismes; Cancer 2011

y
alQa
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Implementation of Synoptic Reporting

Development of de PALGA Protocol Module (PPM), example CRC protocol
(level 6+ protocol, generates conclusion, TNM/FIGO and SNOMED-2 codes)

Patient Nummer: 1234567890

palga Qpslaan | Annuleren | IREEEITTEN Rapport Nummer Patient Nasm Geslacht: 0 protocol versie 2.0.61

Feedback T99-TEST TestTestTest Geboorte Datum: 24/07/1989 ColonRectumcarcinoom
PV Conclusie
Microscopie (1ste) tumor Conclusie
‘ @ e Respons op eerdere (neo- | (g loon ragressie () partiele regressie @ 8 ::m:;D.flﬁicéingwieauiﬁﬁg}::gapniégeTtDurnE'ngzc.)a):can?;eQi%CcaasrtzTSann; gg:rrgergi?:ﬂegraad:

adjuvante) therapie pericolisch (vetyweefsel, eerdere nec-adjuvante therapie: chemaotherapie,

respons op eerdere neo-adjuvante therapie: geen regressie.

Q Tumon Type (1ste) tumor (WHO) @ ienacarcinoom ) adenosquameus carcinoom () NET/INEC Dichtstbijziinde darmsnijviak vrij (afstand <= 0,1 ¢cm); retroperitoneaal

klievingsvlak vrij (afstand 0,2 cm).
() mucineus carcinoom ) medullair carcinoom () Kleincellig carcinoom o Angio-invasie: geen lymivat invasie of extramurale veneuze invasie aangetroffen.

Aantal lymfklieren: 10 waarvan met metastasen: 0.

@Lymf Overig (0 zegelringeelcarcinoorn () ongedifferentieerd carcinoom () overige o B
TMIM classificatie (5e editie): ypT3NO.

Differentiatiegraad () goed /matig  ® weinig / nist () niet te beoordelan @ De afwezigheid van MLH1 en PM52 in de tumercelkernen maakt het ontstaan
o Lynch N van de tumor als gevolg van een defect in de DMNA mismatch repair waarschijnlijk

en is reden om nader onderzoek naar aanleg voor erfelijke darmkanker en
daarmee verwijzing naar een klinisch geneticus te overwvegen.
MB Het befreft een hoog nisico stadium 11 tumor.

Diepste tumordoorgroel ) intramucosaal / lamina propria O pericolisch (vet)weefsel

Maleculair i @ .
(] ) submucosa (O peritoneum (%) Diagnoseregel(s)
- 5 colon*rechts*resectie*systeem*adenccarcinoom™therapie effect*snijviak vrj
O musculans propna O andere organen lymfklier*mesocolon*excisie*systeem*geen maligniteit
© Immuno R
Angio-invasie niet lymfvat intramurale veneuze extramurale veneuze ;
vl [ i O e [ el ]
aangetroffen invasie invasie invasie -
Aanvullin i
° . Tumor budding @ |34 (Bd1) (0-4) O hoog (Bd3) {10 0T =10)
@

O intermediair (Bd2) {(5-9) (0 niet beoordeelbaar

Lymfocytaire infiltratie Oja O nee

Dichtstbijzijnde darmsnijviak

® wrij O nietvrj O niette beoordelen ) exact v Va I |dated

alQa
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Implementation of Synoptic Reporting

Biopsy:
Colon biopsy (2 protocols) (population screening for bowel cancer)

Endometrial biopsy
Breast biopsy
Molecular
testing

Lung biopsy

Urinary bladder biopsy
Cervical biopsy
Pancreas biopsy
Prostate biopsy

DDF: > 10,900 !

Cytology:
CRIS4 (population screening for cervical cancer)
Urine cytology (Paris System)

Thyroid FNA

Resections: Lung resection

Colon-Rectal Oesophagus-gastric resection

Breast resection Kidney resection

Placenta Pancreas resection

Endometrial resection Prostate resection

Bladder resection, TUR Melanoma (skin)

Ovaries Melanoma (eye)

Cervix Uteri resection Squameus cell carcinoma (skin) |

The best treatment begins with the best diagnosis



Implementation of Synoptic Reporting

250000

200000

150000

100000

50000

Number of Synoptic Reports in the national pathology database PALGA
(2009-2017 (w45) N=933.336) >265,000
Excluded CRIS3/4
234240 —
215575
177165
147598
86359
40529
22169
2167 7534

1 _ 1 - 1 1 1 1 1 1 1

2009 2010 2011 2012 2013 2014 2015 2016 2017 w45

20-25% daily workload of a pathologist is done with Synoptic Reporting
|

palga
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Development of SR in The Netherlands

« What do we gain: big-data !
Highlights from studies:
« Comparing study NR en SR for colon and breast
« Standardisation HGD adenomas in population

screening bowel cancer with E-learning

The best treatment begins with the best diagnosis



Insights using Synoptic Reporting

Study design - colorectal cancer study

Submitted for publication

Narrative Report (NR) (N= 32,079) versus Synoptic Report (SR) (N= 24,237)
2009-2014

To detect ongoing trends: Reference group (N = 17,489) 2007-2008
Completeness (parameter/total), according to guidelines

Quality of pathology: indicators (Lymph node count, CRM EMVI)
Stage II colon cancer: selection and treatment

Overall survival NR versus SR

Radboudumc Palga



Insights using Synoptic Reporting

Completeness (parameter/total), according to guidelines

Reference NR SSR Crude OR | Adjusted OR p-value p-value
(95%Cl) (95%Cl) Reference vs NR vs SSR
NR
Overall 258 233
completeness V8% | 98 | B8 om0279 | @1525) 0.005 <0.0001
Parameter specific completeness
Histological type 100% 100% 100% NA NA NA NA
Histological grade 1.96 1.97
96.9% 92.1% 95.8% (180-214) | (179218) <0.0001 <0.0001
Invasion depth 100% 99.9% 100% NA NA 0.20 0.07
Nodal status 3.38 298
98.4% 99.0% 89.7% (261439 | (2243.99) <0.0001 <0.0001
Lymph node count 6.24 4 56
aa a“ gn E“ ﬂn ﬂ% =0 00N P aNalalak]
EMVI 3.86 217
- 88.9% 96.9% NA <0.0001
(355-241) | (198-2.38)
CRM 434 363
75.5% 84.9% 96.1% (3.73-5.06) (3.06-4.30) <0.0001 <0.0001
Quality indicat
Atleast 10 lymph 246 1.77
nodesinvesligated | 0% | 713% 893% | (234258 | (168-187) <0.0001 <0.0001
Presence of EMVI 1.08 1.08
- 16.1% 17.1% (103-113) | (1.02-1.14) NA 0.003
Negative CRM 1.27 113
88.5% 94.3% 95.5% (108150 0941 37) <0.0001 0.004 i
Raaoouaumc |-) ga

The best treatment begins with the best diagnosis



Insights using Synoptic Reporting

Stage II colon cancer

Stage Il colon cancer 2009-2014

N=12,366
70,00% 64,20%
60,00% 52,70%
50,00%
39,40%
40,00%
31,20%
30,00%
20,00%
8%
10,00% 4,60%
- 4
Low risk St Il High risk St 11 Missing data

B Synoptic M Narratieve

« Adjuvant chemotherapy for high risk:
« More in SR group: 19,6% versus 15,1% in NR group
« Overall survival in this group: 65,0 % versus 62,1% (NR), p=0,026

Radboudumc Palga



100%

80%

60%

40%

Survival Probability

20%

0%

Insights using Synoptic Reporting

Overall survival difference

64.9% versus 62.2%,
p < 0.0001

Adjustment for stage,
grade, neoadjuvant
therapy, age, gender,
- year of diagnosis,
location of the tumor,
- histological type and
type of pathology lab
HR = 0.94, 95% CI

0 1 2 3 4 5 0.90-0.97

Years after diagnosis

Radboudumc Palga



Insights using Synoptic Reporting

Same study design — breast cancer study

Submitted for publication

Narrative Report (NR) (N= 42,682)versus Synoptic Report (SR) (N= 31,284)
2009-2014

To detect ongoing trends: before (N=21,741) 2007-2008

Completeness (parameter/total), according to guidelines
« Increase in completeness overall (9 parameters) from 91.5% to 94.4%

Quality of pathology: indicators
HER2: Changes in treatment ; HER2 and treatment

Overall survival

Radboudumc Palga



Changes in treatment

Insights using Synoptic Reporting

No Yes X2-value p-value | OR NRvs SR adj
(NRvsSR) | NRvs SR voor incjr
Chemotherapy 38.2 <0.0001 | 1.40 (1.32-1.50)
BEFORE 4660 (67.7%) | 2223 (32.3%)
NR 8531 (65.0%) | 4599 (35.0%)
SR 5263 (60.9%) | 3386 (39.1%)
Hormonal therapy 0.08 0.76 1.00 (0.94-1.07)
BEFORE 3209 (46.6%) | 3674 (53.4%)
NR 5139 (39.1%) | 7991 (60.9%)
SR 3368 (38.9%) | 5281 (61.1%)
Radiotherapy 103.43 <0.0001 | 0.62 (0.58-0.66)
BEFORE 5209 (75.7%) | 1674 (24.3%)
NR 9359 (71.3%) | 3771(28.7%)
SR 6701 (77.5%) | 1948 (22.5%)
Targeted therapy 5.80 0.016 1.20(1.07-1.33)
BEFORE 6382 (92.7%) 501 (7.3%)
NR 12049 (91.8%) | 1081 (8.2%)
SR 7856 (90.8%) 793 (9.2%)

Radboudumc

HER2 and treatment

In case of a HER2 negative tumor
« NR: 0,25 % are still treated
« SR: 0,16% are still treated

In case of a HER2 positive tumor
« NR: 58,7% are treated
« SR: 69,2% are treated

palga
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% HGD diagnosed on biopsied adenomas

Insights using Synoptic Reporting

Interlaboratory variability in the grading of dysplasia in a
nationwide cohort of colorectal adenomas

Chantal C H | Kuijpers,"*? Caro E Sluijter,”* Jan H von der Thiisen,”® Katrien Griinberg,””
Martijn G H van Oijen,”® Paul | van Diest," Mehdi Jiwa,"* Iris D Nagtegaal **
Lucy [ H Overbeek” & Stefan M Willems'~

14% -
Before population screening

12% A

32,291 adenomas in 2013

10% A
37 laboratories

8% A

6% -

Standardisation is necessary !

T L] T T T T T T T 1
5% 10% 15% 20% 25% 30% 35% 40% 45% 50% p a I g a

2% % HGD in adenomas diagnosed on polypectomies
2%

The best treatment begins with the best diagnosis



Insights using Synoptic Reporting

Population screening for bowel cancer started in 2014

E-learning was introduced

bevolkings>nderzoek

S Rijksinstituut voor Volksgezondheid
égé en Milieu
Ministerie van Volksgezondheid,
Welzijn en Sport

Tot stand gekomen in opdracht van FSB en
RIVM onder auspicién van oni' Dr. 1. D. Nagtegaal.

Login Module Toets

Gebruikersnaam E-leamingmodule ‘Pa_holog'a De d:o:l;:’:(m bosc';igkbaar wal:l:f
g u ingmodule gevolgd hebt.

Wechword [

= e

Je bent niet ingelogd (Login)

Login

Certificaat

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

CemﬁcaalJ

palga
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Insights using Synoptic Reporting

Interlaboratory variation of High Grade Dysplasia in adenomas diagnosed
before implementation of the E-Learning(N=12,614) compared to
adenomas diagnosed after implementation of the E-learning (N=43,741)

. Before e-learning (overall proportion 4.3%)
6 -
8% A

6% A

4% 1
2% - III
L T

IIIIIIIIII!Eﬁﬂ5551319202122232425262723293031323334353631

Proportion of HGD

2% 1

-4% -
Laboratory

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

8%
6% -
4% A

2% A

Proportion of HGD

0% —
]III.I..."!!!H 8 92019 3 7 12153516212333241013 4 372936183234 palga

-2%

-40 The best treatment begins with the best diagnosis

Laboratory
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Development of SR in The Netherlands

« Where are we today ?

The best treatment begins with the best diagnosis



Where are we today

Trial-alert SUBITO

Opsissn || Annuleren |[ITTTT0)
Feadtack

Pafiert Naam

T1? 12345 Rick

Zidigheid @) ks O rechts O et vermeld

° Maaro
MARI-klier procedure (MKP) O ®nes
© Tumori
OKD
o . Op Onee
g
¢ o SWKverricht G oo O ja. negatie!
° O ja. metastasen aangetrofien O ja. geen ymficheren aangetrofien
Owige 2. geisoleerde tumorcelen oB. 2ande
Q Aarvling Lymifklieren OKD
Aantal lymflieren OKD E’
[Eerdere therapie ) geen [m| 4 m]

[ chamotheraie (] homonale therapie (] onbekend

Aantal lymfidieren OKD met
>20mm N

oot e S I
Extrancdale groei OKD ©) niet aangetrofien
O ja. gering / matig en geen bedreiging van het snivak
© ja. matg / massasl met mogelijk becreiging van het sniviak

mioren O.Zamun |

Detectie methode OKD @) . jokeratine MG O PCR

Topklier ) negatiet O posisel O riet gemarkeerd

O mediaal O lateraal O Rotter

O sanwezig O niet aanweziy

trial

@

~

Fanent Nummer. Patient Demo
Gestacrt M
Gepoore Oatum 12/10/1982

protoool versie 20,44
Mammacarcinoom

v Condlusie

op de richtijn
Klinische gegevens en macroscopie
Preparaat. lumpectomie
Zighgheid: links
Eerdere met complete excise: nee
L tumor. mediale

Versie 2.0 (2012)

Eerdere therapie: geen

zonder CIS

Type invasieve tumor EW'HO) Invasief NST

Kempolymorfie. 1
Graad volgens Bloom Richardson: |
van

4 man

Snipdakken 1e invasieve tumor
Sniviaic meer dan focaal niet vrij

Receptoren 1e invasieve tumor

Oestrogeen receptor: nagatel

Percentage Oestrogeen receptor positieve tumorcellen: 2%
Progesteron receptor. negatel

Percentage Progesteron receptor posiseve tumorcelien: 5%
HER2 Immunchistochemie: negatief (score 0)

HER2 FISH: niat verricht

HER2 CISH / SISH: nist verricht

HER2 PCR: niet vemmicht

Status HERZ: negatiel

Zighgheid: links

MARI-Kher Procedure (MKF): nee
SWK verricht: nee

Eerdere therapie: geen

Aantal lymfidkeren OKO 5

Indien patiént stadium Il mamacarcinoom heeft (TO-2N2M0; TIN1-2M0; T4NO-
2MO; TxN3IMO), komt hij in aanmerking voor een BRCAT-ike test
B§ een positieve test of BRCAg mutatie drager kan hjj in mogelijk behandeld
'worden met hoge dosis chemotherapie gevolgd door stamosltransplantatie of
m«mmmwmmmﬁpmvwmm neem zo
nl (zie ook clinicaltrials.gov

Pre-screening
L

Breast cancer diagnosis Breast cancer diagnosis
breast surgery breast surgery
Dutch centers: ‘PALGA TRIAL-ALERT" | DutchCenters: “PALGA TRIAL-ALERT"

PALGA Trlal-alen (DUTCH hospitals only)
Short lly g d text in the pathology report

only in possible eligible patients
(age, triple negative, ER<S0% + PgR <50% + grade Il, pTN in adjuvent setting)

pathology lab decides to activate/deactivate ‘alert’
if activated SUBITO-trial ‘alert” will be visible in pathology report

alQa
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Ordercommunication
hospital(s)

Ordercommunication
population screening

NGS sequencing

Where are we today

Flow of synoptic data

Synoptic Pathology Report

LAB2LAB

All pathology
labs

Clinician

Medical oncology team

Databases:
PALGA, RIVM, DICA
NCR
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