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Introduction

The European Network of Cancer Registries (ENCR) and the European Commission’s Joint
Research Centre (JRC) have launched in 2022 a data call for updating cancer burden indicators
available in the European Cancer Information System (ECIS) (https://ecis.jrc.ec.europa.eu/),
following an updated ECIS data call protocol.

In order to enable cancer registries to perform data quality checks and to test the adherence of
their data to the protocol required format, the JRC starting from 2015 has been developing the
JRC-ENCR Data Quality Check Software (QCS). Complementary to the QCS, the CSV Data Layout
Converter has been released in 2021, as an additional tool to facilitate the preparation of the
incidence file.

The new version 2.1.1 of the QCS is updated to the requirements of the 2022 ECIS data call
protocol and the 2023 update of the JRC Technical report “A common data quality check
procedure for European cancer registries”. This new version benefits from the experience
gathered in validation of previously submitted data from European registries, and from registries’
feedback.

The development of the QCS is an evolving process, with regular updates that ensures alignment
with European and International recommendations and classifications.

The present document provides technical guidance to the software, and helps to understand and
interpret its output.

The main changes and improvements included in the QCS 2.1.1 compared to previous versions
are detailed in Annex 1 — Changes and improvements from the previous versions. A list of
known bugs and issues to be addressed in a later release is available in Annex 2 — Known
issues and future improvements.


https://ecis.jrc.ec.europa.eu/
https://www.encr.eu/sites/default/files/Data_call/ECIS%20call%20for%20data%20protocol_20221124.pdf
https://encr.eu/tools-for-registries
https://encr.eu/sites/default/files/Recommendations/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%202.0_v20231201.pdf

1 Software overview

The JRC-ENCR Quality Check Software (QCS) is an open-access software developed to facilitate
standardisation and validation of population-based cancer registries (PBCRs) data.

The QCS has been designed as a stand-alone desktop application that can run locally by cancer
registries, without the need of internet connection.

The majority of the checks performed by the QCS 2.1.1 are based on the December 2023 update
of the JRC Technical report, which includes recommendations for checking internal consistency of
the cancer incidence data and provides a comprehensive and standardised list of data quality
checks to be adopted by European PBCRs.

The software checks the four different data files (incidence, mortality, population and life tables)
required by the ECIS protocol. The QCS output consists of three files (in PDF, TXT and CSV
format) containing the detailed list of warnings and errors detected in the validation run for each
record of the input data file.

Population, life tables and mortality files have a simple structure, which require univariate checks
validation (checks on single variables). Incidence files are more complex, and in addition to
univariate validation the QCS performs checks between variables of the same record (multivariate
checks) and between variables of different records (duplicates and multiple primary tumours
checks).



2 System requirements and installation

The QCS has been initially developed for Windows operating systems that support Java
(Windows 8 and above).

Starting from version 1.7, all versions of the QCS can also run on MacOS and Linux operating
systems (see sections 2.5 and 2.6). Sections 2.1-2.4 below refer to Windows operating systems.

2.1 In case Java software is not installed on your computer

Java software is needed in order to run the QCS. In case Java is not installed on your computer,
please follow the steps below, otherwise go to section 2.3.

e Go to Java.com and click on the free Download Java button to start the download;

e The Filedialog box appears, choose the folder where you wish to save the executable file
(*.exe) and click on the Save button;

e Double click on the executable file to start the software installation;

e Depending on your security settings, you may be prompted dialog boxes asking for
permission to continue. Confirm that you want to proceed with the installation;

e The installation process starts. Click the Install button to accept the license terms and to
continue.

Please refer to the following screenshots, referring to Java Version 8 Update 391:

«
= Java

Welcome to Java - Updated License Terms

The terms under which this version of the software is licensed have changed.
Updated License Agreement
This version of the Java Runtime is licensed only for your personal (non-commercial) desktop and laptop
use.

Commercial use of this software requires a separate license from Oracle or from your software vendor.
Click Install to accept the license agreement and install Java now or click Remove to uninstall it from your
system.

No personal information is gathered as part of our install process. Details on the information we collect

(] Change destination folder Install Remove



https://www.java.com/

Status:  Installing Java

G

= Java

#1 Development Platform ORACLE

Java Setup - Complete

v/ You have successfully installed Java

You will be prompted when Java updates are available. Always install updates to get the latest performance
and security improvements.

More about update settings

After having completed the installation process, you can run the QCS.

2.2 Further information and troubleshooting related to Java

If you need help in installing Java Runtime Environment on your machine, kindly ask to your
System Administrator or local IT support to install it for you.

You should also setup the JAVA_HOME environment variable correctly configured. Usually, this
is done automatically. Please check with your System Administrator.



In Windows 7 (for other systems the procedure may vary) please refer to window Start = Control
Panel = System = Advanced System Settings = Environment variables to configure the Java
environment (see screenshot below):

The official requirements for Java can be found at:
https://www.java.com/en/download/win_sysreq-sm.jsp

The required Java runtime environment can be downloaded from Oracle, at:
https://www.java.com

Remember to choose the correct version for your operating system (Windows 32 bit or Windows
64 bit).

Please note: there are two versions of Java environments, Java Developer Kit (JDK) and Java
Runtime Environment (JRE). Please install JRE.

stem Properties )
Computer Namel Hardware Advanced | Hemotel
Environment Yariables m
i~ User variables for mentafa
‘ariable | Walue |;|
FaorcePSTPath inetl.cec.euinthjro-services\ JRC-PSTY. .
StartiMenubir “ISERPROFILES:\ AppdataiRoamingii...
TEMP I SERPROFILE%:\AppDataiLocali Temp
TP I SERPROFILE%:\AppDataiLocali Temp j
Mew. .. Edit... | Delete |

—System variables

‘ariable | Value |:|
Da_COMPUTER IPR. == |
Da_IISER. IPR.
FP_MO_HOST_C... MO

JAVA_HOME C:\Program File:

[8]4 I Cancel |

Further information on how to install Java without third party sponsor offers ia
available at: https://www.java.com/en/download/fag/disable offers.xml.



https://www.java.com/en/download/win_sysreq-sm.jsp
https://www.java.com/
https://www.java.com/en/download/faq/disable_offers.xml

2.3 How to install the QCS

Once you download the latest version of the QCS kit from here, please extract the zip file JRC-
QCS-KIT-Vv1.1.1.zip on your computer to access the QCS folder "JRC-ENCR-QCS-V2.1.1" with all
the related subfolders.

2.4 Running the QCS on macOS

1.

Double click the ZIP file: the package will be unzipped in a new folder, having the same name
of the ZIP package (but without any extension);

Press the combination Command-Shift-U (Command is the key with the Mac symbol) to open
the Utility window;

Double click the Terminal icon (or label, depending by your view settings) to open a Terminal
window;

. Enter the Terminal window and move into the folder created at step 1. For example, if the

target QCS file was named "“JRC-ENCR-QCS-V2.1.1.zip"”, then you should execute the
command:

cd Desktop/JRC-ENCR-QCS-V2.1.1

Execute the file having the extension ".sh". For example if the file is named “start-jrc-encr-
gcs.sh”, then type the command:

./start-jrc-encr-qcs.sh

2.5 Running the QCS on Linux operating systems

1.

Unzip the ZIP file into the directory where to wish to install the application. For example, if the
target QCS file was named “JRC-ENCR-QCS-V2.1.1.zip” you should execute the command

unzip JRC-ENCR-QCS-V2.1.1.zip
Move to the folder created at step 1. For example:

cd JRC-ENCR-QCS-V2.1.1/

Make sure the ".sh" file has permissions for execution. If not, assign it executable permissions
by typing the command:

chmod +x start-jrc-encr-qcs.sh

. Execute the QCS by running the ".sh" file:

./start-jrc-encr-qgcs.s


https://encr.eu/tools-for-registries

2.6 Verify the correct installation

Navigate to the folder where you extracted the software and before running it as explained in section
5.1, check if it is correctly installed.

The expected directory structure is the following:

Marne Type Size

ternp File folder

cutput File folder

logs File folder

lib File folder

docs File folder

config File folder
[E&] JRC-MET1-QCS-1GB. bat Windows Batch File 2 KB
[%] JRC-MET1-QCS.bat Windows Batch File 2 KB
[%] JRC-ENCR-QCS-2GB.bat Windows Batch File 3KB
[%] JRC-ENCR-QCS. bat Windows Batch File IKE
=| LICENSE.txt Text Docurnent 10 KB
|| test-suite.sh SH File 14 KB
|| jre-encr-ges.sh 5H File | KB
&P jre-ges-2.1.1 jar JAR File 1305 KB

The folder JRC-ENCR-QCS-V2.1.1 includes the following files and folders:

e The executable files JRC-ENCR-QCS.bat, and JRC-ENCR-QCS-2GB.bat;
e Files jrc-encr-qcs.sh and test-suite.sh;

e Thelibrary gcs-library-2.1.1.jar file;

e Installation folders: config, docs, lib (installed with the QCS);

e Runtime folders: logs, output, temp (created at first usage).

The file JRC-ENCR-QCS.bat will run the QCS with 1GB of RAM memory allocated by Java, whereas
JRC-ENCR-QCS-2GB.bat will use 2GB of RAM memory.

The file jrc-encr-qgcs.sh is the standard SH script for running the application on the Max0OS and
Linux systems (see section 2.5 above).

config: this folder contains configuration files, such as those for ranges of variable values,
general application settings (with the possibility to disable some functionalities) and includes the
log file.

docs: this folder contains relevant documentation files, i.e. the QCS compendium (this
document), and the 2023 JRC Technical Report "A common data quality check procedure for
European cancer registries” in pdf format. The subfolder examples includes some sample scripts
for advanced users (see Annex 4 — Running the JRC-ENCR QCS in background).

lib: this folder includes the jar library files used by the software at run time.



logs: this folder stores the log file of all the QCS activities.

output: this folder is created after the QCS is run for the first time. It includes four different
subfolders, including the output reports produced by the QCS for Incidence, Mortality, Population
and LifeTables files respectively.

temp: this folder is created after the QCS is run for the first time. It contains all the raw files
(working files) used to generate the output reports.

3 How to prepare an input file for the QCS

In this section an example of input files accepted by the software is given. Input files should be

formatted as follows:

e as text files (.csv or .txt) with semicolon (;) separators only;

e with first line as header.

3.1 Incidence File

The input file must follow the format of the ECIS data call protocol (section 3.1.1). It can be either
created following the instructions below (section 3.1.2), or using the JRC CSV Data layout

converter (section 3.1.3).

3.1.1 The ECIS data call protocol

Below is the summary table of the variables and related coding, as required by the ECIS data call

protocol.
Patient variables
Variable Variable description Format Maximum Missing/ Coding
name length unknown
PAT2 Patient identification code A 50 Not allowed According to registry coding|
MoB Month of birth F 2 99 Range of allowed values: 1 - 12
. Range of allowed values:
YoB Year of birth F 4 9993 > 1842 and < the current year
Age at diagnosis (incidence Range of allowed values:
Age date) in years F 3 999 >0and < 121
1 =>Male
Sex Sex at birth F 1 9 2 >Female
3 = Other

2 PAT should be a code assigned by the registry that is not to be used elsewhere (e.g. in a hospital). So, it cannot be an official personal
number. It may be an encrypted personal number as long as this specific encryption is not used by any other organisation. The JRC will

provide the tool to the CRs to do it.


https://www.encr.eu/sites/default/files/Data_call/ECIS%20call%20for%20data%20protocol_20221124.pdf

Code for the geographical

NUTS 2 when available or the
highest level of administrative sub-

days

G d
eo_code area of residence at A 10 XX99 divison that can be provided3.
Diagnosis
Blank =» not applicable
Name of the geographical
LSS area of residence at A 50 9 Blank =» not applicable
Diagnosis
Tumour variables
TUM Tumour identification A 50 Not allowed According to registry coding
Mol Month of incidence F 2 99 Range of allowed values: 1 - 12
L Range of allowed values:

Yol Year of incidence F 4 Not allowed From 1941 to present
0=>Death certificate only 1=»Clinical
2=>Clinical investigation 4=»Specific
tumour markers 5=»Cytology

BoD Basis of diagnosis F 1 9 6=>Histology of a metastasis
7=>Histology of a primary tumour

Topo ICD-0O-3 topography code A 4 Not allowed Valid code in ICD-O-3
Morpho ICD-0O-3 morphology code F 4 Not allowed Valid code in any ICD-0O-3 version
0=» Benign neoplasm
1=» Neoplasm of uncertain and

Beh ICD-0-3 behaviour F 1 Not allowed unknown behaviour
2=> In situ neoplasm
3=» Malignant neoplasm
1=>»Grade |, Well differentiated 2=
Grade I, Moderately differentiated
3=» Grade lll, Poorly differentiated
4=»Grade |V, Undifferentiated,

ICD-0-3 grade of anaplastic
Grade* differentiation / F 1 9 5=>» T-cell; T-precursor
immunophenotype 6=» B-Cell; Pre-B; B-precursor 7=»
Null cell; Non T-non B 8= NK cell
(natural killer cell)
9=>» Not applicable
Variables related to follow-up
Variable Variable description Format Maximum Missing/ Coding
name length unknown
Incidental finding of 0=>»No
5
Autopsy cancer at autopsy F ! ? 1>Yes
Vit_stat The last known vital status F 1 9 1> Alive 2> Dead
MoF Month of last known vital F ) 99 Range of allowed values:
status From 1to 12
Year of last known vital Range of allowed values:
YoF status F 4 9993 > 1941 and < the current year
Surv._time Duration of survival in F 5 99999 >0

3 NUTS 3 codes should be provided for regional registries covering NUTS 3 areas such as French Départements, Italian
Province and Spanish Provincias.
4The grade of tumours of the central nervous system should be coded according to table 27 of ICD-O-3.

5n autopsy cases, incidentally found at autopsy, the vital status is always 2 (dead) and the survival time is 0 days.

10




ICD8&7

ICD edition for coding
cause of death

99

Range of allowed values:
<12
Blank =» Not applicable

CoD67

Official underlying cause
of death

R99 (ICD-10)
7999 (ICD-9)

According to ICD
Blank =» Not applicable

Stage variables

TNM_ed

TNM edition

99

Allowed values: < 8

cT®

Clinical T-category

12

cN8

Clinical N-category

12

According to the TNM

cMmé

Clinical M-category

12

Classification of Malignant

DT8'9

Pathological T-category

12

Tumours

pN8,9

Pathological N-category

12

Blank = not applicable

pMB,Q

Pathological M-category

> (> > > >|>m

12

olojv|jlov|v|w

ToS

Staging system

A =>» Ann Arbor/ Lugano stage

D =» Dukes’ stage

E = Extent of disease

F = FIGO stage

S =>» TNM stage, unknown
whether clinical or
pathological

clS =» clinical TNM stage

paS =>» pathological TNM stage

cpS =» combination of clinical &
pathological TNM stage coS|

=> condensed TNM stage esS =

essential TNM stage

T1=> Tier 1 stage for paediatric
tumours

T2 => Tier 2 stage for paediatric
tumours

COG > COG Tier 2 stage for

\Wilms tumours, findings at surgery
when NO chemotherapy prior to
surgery
SI0 =  SIOP Tier 2 stage for Wilms
tumours: findings at surgery
when chemotherapy prior to
surgery
8 = Other staging system

Stage variables

Variable|
name|

Variable description

Format

Maximum
length

Missing/
unknown

Coding

Stage

Stage

0 > Stage 0, stage 0a, stage
Ois, carcinoma in situ, non-
invasive

1> Stage |, FIGO I, localized,
localized limited (L), limited,
Dukes A

1A -> Stage IA, FIGO IA, Ann
Arbor

1B -> Stage IB, FIGO IB

1B1 -> FIGO IB1

2 > Stage ll, FIGO I, localized
advanced (A), locally advanced,
ladvanced, direct extension,
Dukes B

2A -> Sage IIA, FIGO IIA

2B -> Stage 1IB, FIGO 1IB

3> Stage Ill, FIGO IlI, regional
(with or without direct extension),

R+, N+, Dukes C

11



4 > Stage IV, FIGO IV,
metastatic, distant, M+, Dukes D
See also Annex 4 for Toronto
childhood cancer stage
Treatment variables
0= No
Surgery!o 11 Resection of the primary F 1 9 1 =» Yes, without specification
tumour 2 =>» Yes, local surgery only®2
3 = Yes, ‘operative’ surgery!3
0= No
1 =» Yes, without specification
Rt Radiotherapy F 1 9 2 = Yes, neoadjuvant (pre-
operative) radiotherapy
3 => Yes, adjuvant (post-
operative) radiotherapy
0=>No
1 =>» Yes, without other
specification
2 =>» Yes, neoadjuvant (pre-
Cht Chemotherapy F 1 9 operative)
3 =>» Yes, adjuvant (post-
operative)
4 =» Yes, both neoadjuvant and
adjuvant
. Targ.eted therapy 0 No
Til4 (including monoclonal F 1 9
antibodies) 1> Yes
Immunotherapy 0 No
It (excl. monoclonal F 1 9
antibodies) 1> Yes
Ht Hormone therapy F 1 9 0> No
1=>Yes
0= No
1 =>» Yes, without other
. specification
Ot Other or .unspemfled F 1 9 2 = Yes, neoadjuvant (pre-
systemic therapy
operative)
3 =>» Yes, adjuvant (post-
operative)
SCT Stem cell transplantation F 1 9 0¥ No
1=>Yes

6|f the vital status is 1 (alive) the CoD and ICD should be left blank.

7if the vital status is 2 (dead) and the cause of death is unknown, CoD should be coded as R99 (ICD-10)/7999 (ICD-9) or 9999 and ICD
should be coded as 99.

81f TNM is not available or not applicable, cTNM (cT, cN, cM) and pTNM (cT, cN, cM) should be coded as 9 and be left blank respectively

12



and (if possible) Staging system (ToS) and stage should be coded.

91f cTNM is available and the primary tumour was not resected the pTNM (pT, pN, pM) should be left blank.

10|f available, type of surgery (local surgery [12] versus operative surgery [13]) should be coded for solid cancers of the following cancer
sites: C01-C06, C16-C20, C30-C34, C53-C55, C61 and C65-C68. For other cancers, code 1 (surgery without specification) suffices.

111f both local surgery and operative surgery were performed for the same tumour, operative surgery should be coded.

12 The following procedures should be coded as local surgery: polypectomy (mainly gastro-intestinal tract), transurethral resection
(TUR; bladder & other urinary tract), cone biopsy/loop excision (cervix), as well as all other procedures which leave the organ in situ,
such as cryosurgery, laser coagulation, thermoablation, radiofrequency ablation (RFA), etc.

13 This includes all resections of the tumor which require the removal of an organ or a major part of that organ, such as a lobectomy,
hemicolectomy, hysterectomy, cystectomy, prostatectomy, etc.

14 Targeted therapy comprises all drugs that block the growth of cancer cells by inhibition of certain pathways in the cancer cell.
Traditional chemotherapy also affects other cells in the body that divide quickly. The main categories of targeted therapy are small
molecules (mostly tyrosine kinase inhibitors such as imatinib and many other -nibs) and monoclonal antibodies (such as rituximab
and many other -mabs). Monoclonal antibodies are considered a form of immunotherapy but should be coded as targeted therapy..

13



3.1.2 Incidence file creation

As a first step, the file header needs to be created with 39 variables, as per ECIS data call
protocol. The incidence file has a fixed structure as for names, variables’ order and semicolon (;) as
column separators. As a consequence, the header line should be the following:

PAT; MoB; YoB; Age; Sex; Geo_Code; Geo_Label; TUM; Mol; Yol; BoD; Topo; Morpho; Beh;
Grade; Autopsy; Vit_stat; MoF; YoF; Surv_time; ICD; CoD; TNM_ed; cT; cN; cM; pT; pN; pM;
ToS; Stage; Surgery; Rt; Cht ; Tt; It; Ht; Ot; SCT

Please note: do NOT put a semicolon at the end of the line. The line ends in "SCT" and not in
“SCT;".

After the creation of the header line, you can populate your incidence file with records (rows)
corresponding to incidence cases each. When you finish populating, please save it in csv or txt
format and this will be your incidence file ready to be run by the QCS.

The paragraph below explains how to use the CSV Data layout converter tool if you need
assistance in preparing or checking the incidence file format before running the QCS.

3.1.3 JRC CSV Data layout converter

The JRC CSV Data layout converter assist users (with Windows operating systems) in the creation
of incidence files to be run by the QCS.

To use the tool, please select a data file to import and convert into the proper format. The file
can be in any text format (CSV, TXT) with allowed supported columns separators as follows:

- TAB (tabulation)
- | (pipe)
-, (comma)

; (semicolon).If the incidence file is formatted correctly, the converter tool maps the
variables as defined in the protocol (Required protocol fields) with the
corresponding variables of the input data file (Available fields).To facilitate the
data import, the converter tool tries to automatically map fields with the same
name: mapped variables are displayed in GREEN, while unmapped variables are
marked in RED.

When automatic mapping is not possible, the user can:

either map manually the variables;
or leave the field blank (for example, if no mapping is possible, data are not available, etc.).

Only when all the fields defined in the protocol are mapped (or blank), it is possible to Export the
content of the original file in the format required by the ECIS protocol.

14



For variables in the data file not relevant to the ECIS protocol, the tool enables exporting an
additional file including one or more of these variables in addition to those required by the ECIS
protocol.

Additional fields

There are additional fields in the input file not used in the final output.
Do you want to create an additional file including these fields?

Yes Mo

In this example above, variables “Extral”, “Extra2” and “Extra3” are not relevant for the ECIS
protocol. Among those, “Extra3” (marked as to be included) will be kept in the export file.

JRC CSV Data layout converter - Main
JRC CSV Data layout converter
H European Quality Check Software - Protocol data adapter (QCS Buddy)
Commission
Protocol: | ENCR Protocol e Select the file to process: |C.\daiabasz32 csv
Required protocol fieds Available fields ~
Position MName Description Mapto... Addtional field
24 cT Clinical T 23-cT ~ ~
25 cN Clinical N 24-cN ~ ~
26 cM Clinical M 25-cM ~ ~
7 pT Phatological T 26-pT w w
28 pN Phatological N 27-pN w w
29 pM Phatological M 28 -pM ~ ~
30 TeS Staging system 29-TeS ~ ~
k)| Stage Stage 30 - Stage ~ B
32 Surgery Surgery 31 - Surgery w w
33 Rt Radictherapy 32-Rt ~ ~
M4 Cht Chemotherapy 33-Cht ~ ~
35 Tt Targeted therapy 34-Tt w w
36 It Immunotherapy 35-1 w w
37 Ht Hormmene therapy 36 - Ht ~ ~
38 Ct Cther therapy 37-0t ~ ~
39 SCT Stem cell tranplanatation 38-5CT w w
40 BExtral Addtional field Extral 39-Baral ~ | << iignore >> w
41 Extra2 Addtienal field Extra2 40 - Bdra2 ~ | <<iignore > ~
v
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3.2 Mortality file

Similarly to incidence files, the creation of the file header is the first step. For mortality files, the
number of required variables is 5.

Depending on the reporting of deaths by single years of age (Age unit) or by age range (Age
range), the line header for the mortality file is the following:

Calendar_Year;Sex;Age unit;Cause of death;Number of deaths
Calendar_Year;Sex;Age range;Cause of death; Number of deaths

Please note: make sure that the 5 variables are in the correct order, and separated by
semicolons (;). The header line is mandatory. Do NOT put a semicolon at the end of header.

After having created the header, you can populate your mortality file. Once done, please save it
in csv or txt format. You are now ready to run the mortality file by the QCS.

3.3 Population file

Please create first the header of the file. For population files, the number of required
variables is 6.

Depending on the reporting of deaths by single years of age (Age unit) or by age range (Age
range), the line header for the population file is the following:

Calendar Year;Sex;Age unit;Geo_code;Geo_label;Number of residents
Calendar Year;Sex;Age range;Geo_code; Geo_label;Number of residents

Please note: Please make sure that the 6 variables are in the correct order, and separated by
semicolons (;). The header line is mandatory. Do NOT put a semicolon at the end of the header.

After having created the header, you can populate your population file. Once done, please save it
in csv or txt format. You are now ready to run the population file by the QCS.

3.4 Life Table file

Please create first the header of the file. For life table files, the number of required variables is
6.

The line header for the life table file is the following:
Calendar Year;Sex;Annual age;Geo_code; Geo_label;All causes death probability

Please note: Please make sure that the 6 variables are in the correct order, and are separated
by semicolons. The header line is mandatory. Do NOT put a semicolon (;) at the end of each line.

After having created the header, you can populate your life table file. Once done, please save it in
csv or txt format. You are now ready to run the population file by the QCS.
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4 How does the software work?

The analysis process of an input incidence file is described below. Similar processes are
performed for the other input data files: mortality, population and life table files.

The incidence file should include 39 variables, semicolon-separated (;), and in the correct format
as described in sections 3.1.1 and 3.1.2 above.

The software checks that variable names are correct, and every single record is compliant with the
valid format and value for each variable according to the ECIS protocol as for:

the number of variables;

the presence of non-missing and non-blank values in the fields affecting incidence
calculation (if year of incidence (variable YoI) is missing, the software rises the error E-
MISS etc.);

the field content against a list of valid values, when applicable. Example: patient's sex
(variable “Sex”) is allowed only four numeric values: 1=male, 2=female, 3=other or
9=unknown. Every other value will produce an error (sex=4 will produce E-OUTR, value
out of range; sex=X or 11 will produce E-FORM, format error, etc.);

the field length, which must be within the allowed range. Example: the maximum
length for Patient identification code (variable PAT) is 50 characters; the maximum
length for Morphology (variable Morpho) is 4 characters (Morpho=82633 will produce E-
FORM, format error, etc.);

the validity of dates, including checking that dates are not set in the future. Example:
YoI=2028 will produce E-OUTR, value out of range, being the current year the maximum
allowed value;

records failing the edits described in the 2023 JRC Technical Report.

All warning and error messages produced by the QCS in each validation run are saved in four
specific output files (as an example, the names below are relative to the incidence file):

1) QCS-Incidence-Output.pdf — contains a summary of the execution process (date and time,

2)
3)

4)

name of the processed file, number of rows, total number of errors and warnings) and the
detailed list of all errors and warnings detected for each record of the input data file;

QCS-Incidence-Output.txt — has the same content of the PDF file, but in text format;

QCS-Incidence-Output.csv - contains all errors and warnings in a format easily readable
by automated procedures. This file can be used to load the results of the validation
process in a database, or to perform detailed statistics and analyses. It can be imported
by most software packages to allow for advanced data manipulation, such as linkage with
the original file using the unique combination of patient/ tumour ID. Warnings for multiple
primary tumours are also included in this file. This format can be particularly useful if the
input file generates a large number of errors.

QCS-Incidence-Output-Summary.txt - contains a summary of the execution process (date
and time, name of the processed file, number of rows, total number of errors and

warnings) and a summary of all errors and warnings detected.
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5 Using the software

5.1 Running the software

Please navigate to the folder in which you installed the software;

Double click on the JRC-ENCR-QCS.bat file to launch the software (in case of any issue, it
is possible to try running the QCS with 2GB of RAM memory by launching file JRC-ENCR-
QCS-2GB.bat); please note that the software runs only double clicking on the file ending in

.bat;

The first time the application is launched a warning window opens for acceptance of the
software license. If the license is not accepted, the application runs only in the demo mode.

Select ok to close the warning window.

- ~
&2 Quality Ch

File Setiings
" | STANDARD END-USER LICENCE AGREEMENT

JRC-ENCR-QCS (2.1 - EXECUTABLE)

I By Using the Software, the User accepts to be bound by the following terms and conditions

g | The European Union (hereinafter “the Licensor) s the owner of the copyright and other intellectual
¢ | andindustrial property rights and know-how related to the "JRC-ENCR Cancer Registries Data
Quality Check Software” (hereinafter the Software™ or "JRC-ENCR-QCS") over which it has the power

== | ordisposal regardiess of geographical or ther limitations. JRC-ENCR-QCS is developed by the =
Incigence 202 | jgint Research Gentre of the European Commission for the purpese of fadilitating data checking and Open

W quality controls by European cancer registries, within the framework of the European Commission's .
and the European Network of Cancer Registries' joint efforts towards simplifying and improving the
collection, reliabilit, consistency, quality and comparability of cancer data in Europe

You selected:

1. DEFINITIONS

"Computer means an electronic device that s capable of accepting, accessing, transmitting,
or executing i or other input in digital or similar form

Effective Date” means the date on which the Software was received by the User from the Licensor
forinstallation on a Computer.
*Software” means the executable version of the software titled JRC-ENCR Cancer Registries Data
Quality Check Software, as well as any updated versions thereof, including the contents of all
computer files transmitted to the User (provided either by electranic download, on physical media or
any other method of and any or material, such
as manuals, release notes, specifications and other bundled files or documentation
*Secondary Platform” means a software product owned or operated legally by the User, thatis
composed of a distinct and self-standing source code, to which one o more separable and
self-standing madules or components can be added of integrated, in order to deliver additional
‘which the core ofthat software product. v

Accept

If you have not accepted the license the first time the QCS is run and want to accept at a

later stage, please click on the Help menu, select About to open the info

click on License and finally Accept the license as showed below:

File Settings Help

JOINT RESEARCH CENTRE

ancor Data O
‘s'amnPnEvn‘,sE?u:Erh,F:cP ENT B

brc-gnc execuTAs
! J Open

|Incidence | joc encR ualiy Check Software

You select peyeloped by the European Gommission Joint Research Gentre.
Directorate F - Healh, Consumers and Reference Waterials. Disease
Prevention Unit

simpiting
cer data i Europe.

In support ofthe European Network of Cancer Registries (ENCR).

Version: Version 2.0 15
Build: 2023-10-30-001 e n epting, accessing, ransmiting,

Copyright 2016-2023 European Union

0%

Version 2.1 (DESKTOP-FODAOKD-1GB)

To quit the QCS just close the window or select the "Exit" item in File menu.
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5.2 Checking the files

Select the type of file you want to check from the drop down menu.

File Settings Help

JOINT RESEARCH CENTRE

i Cancer Data Quality Check Software

Incidence 2022 (39 var)
Incidence 2022 (39 var)
Population 2022-Age Unit (6 var)
Population 2022-Age Range (6 var)
Mortality 2022-Age Unit (5 var)
Mortality 2022-Age Range (5 var)
Life Table 2022 (6 var)

SelectFile | CHECKS\BUDDY_OUTPUT\EUESVALA |  Startchecks || Open |

For checking the incidence file according to the ECIS data call protocol:
e Select the “Incidence 2022 (39 var)"” option from the drop down menu;
e Press the “Select File” button;
o A file browsing window appears;

¢ Navigate to the folder where the incidence file to be checked is located, select it (only files
with extension csv or txt are accepted) and press "Open";

e The full path of the file you have chosen will be displayed in the text box on the left of the
"Start Checks" button;

e Press the "Start Checks" button to start the validation process.

Please note that in each validation run the output files will be overwritten. To keep different
QCS output files, please save in different folders or with different names.
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While the validation process is running, the number of checked records keeps updating in the
display text box:

e JOINT RESEARCH CENTRE
Camimagion Cancer Data Quality Check Software
Incidence 2022 (39 var) v|

You selected: Incidence protocol 2022 (39 var)

Please wait: initialising validation engine
Loaded configuration for 10 rules
Loaded configuration for 20 rules
Loaded configuration for 30 rules
Loaded configuration for 40 rules

Validation process: started

Incidence duplicate PatientlD-TumaurlD: found 0 duplicates
RECORD cycle: reading line: 10000

RECORD cycle: reading line: 20000

RECORD cycle: reading line: 30000

RECORD cycle: reading line; 40000

Producing output reporis

Completed reporting stage: succesfully produced 4 reporis
Walidation process: ended

Mumber of records in dataset: 43634
Mumber oflines in dataset : 43635
Mumber of correct records © 28933
Mumber of records with issues : 14701
Mumbper of errors messages : 10
Mumber of warning messages : 16388
Total number of messagges : 16398
WValidation time: 0:00:09 (9,901 ms)

Once the validation ends, the output window displays a short summary report about the
completed process, including the total number of checked records and the total number of errors
and warning messages.
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You can directly access the output files by selecting the "Open” tab in the user window, to
open the “incidence” folder containing all the reports (csv, pdf, txt). This folder is accessible in the
“output” folder created at the end of the validation process (see screenshot below).

| 3 o
Home Share View 9
- [ _—
4 t < Select all
= e Moveto - ¢ Delete = o \/ Open - [fselecta
w. Copy path Tl= Edit Select none
Fin to Quick Copy Paste Copy te e e MNew Properties
e : : 7] Paste shortcut Copy to s folder b History 25 Invert selection
Clipboard Organize MNew Open Select
« v 4 «“ gut.. » incide.. v O Search incidence
) ~
jre-qes-2.1.1 ~ Narme Type Size
canfig (=] QCS-Incidence-Output.csv Microsoft Excel Comma Separated Values File 2934 KB
docs | | QCs-Incidence-Output.pdf Chrome HTML Document 2573 KB
lib =l QCS-Incidence-Output.tet Text Document 23063 KB
logs =] QCS-Incidence-Output-Summary et Text Document 7 KB
output
incidence
L AN 4 >

4 items State:@(]nline -

Similarly, mortality, population and life table files can be checked by selecting the corresponding
file types and related protocol from the drop down menu. The procedure for checking such files is
the same as described above for incidence files.
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5.2.1 Settings and options

The “Settings” menu enables to select additional QCS functionalities.

& Quality Check Software (2.1.1) — O x

File gl Help

Check all schemas
Check current schema

Load the protocol table
Browse the protocol table

JOINT RESEARCH CENTRE

Cancer Data Quality Check Software

Options
Clean text area

Incidence 2022 (39 var) v||  SelectFile | 3AA9_INCIDENCE_20220928 DSC.csv |  Starichecks ||  Open |

You selected: Incidence protocol 2022 (39 var)

The following settings are available:

e Check all schemas/Check current schema. This functionality checks the existence of
configuration files, the integrity of single files, the integrity of configuration files and
returns the integrity status of either all schemas or the current schema;

e Load the protocol tables/Browse the protocol table. This functionality allows to load or
browse the protocol table, listing all the protocol rules applied according to the selected
protocol (see screenshot below);

= Quality Check Software (20.15)

Check gll schemas
Check cument gchema

Load n e

Browse he proocol L;wwmmw\” RESEARCH CENTRE

Dotions
Clean text area oftware
Incidence 2020 (39 var) i" Open
You selectea incicence protocoi 2 NICE | NAME CLASS | RID CODE | SID TYPE(LEVEL) |SCOPE |CASE |TARGET |CYCLE BLOCK... |
1 File size (not empty) FileSizeRule 20 CSZE 1 FILE_FORMAT (0} file_for.. insensil. ALL_FIEL. PRE_REC. blocking |&
2 Incidence duplicate PatientiD-Tum... BunchDuplicatesRule kL E-DUPL " DUPLICATES (0) all_rec.. insensit. SOME_FI.. PRE_REC... '\
3 Incidence header i itionall 40 EHEAD 11 HEADER (1) header insensit.. ALL FIEL. PRE_REC.
4 Record format (number offields)  RecordFormatRule 50 E-RECO 11 RECORD_FOR . fecord  insensit. ALL_FIEL. RECORD  blocking
4 Fields format (datatype) DataTypeRule 60 E-FORM 11 FIELD_FORMAT ... record insensit.. ALL FIEL.. RECORD
4 Fields format ) 65 EMISS 11 FIELD_FORMAT ... record insensit.. ALL FIEL.. RECORD
4 Fields format (max size) MaxSizeRule 66 E-FORM 11 FIELD_FORMAT .. fecord  insensit.. ALL_FIEL.. RECORD
4 Fields format (unknown value) UnknownValueRule 67 W-UNKN 11 FIELD_FORMAT ... record insensit.. ALL FIEL.. RECORD
4 Fields format (important) ImportaniRule 68 W-MISS 11 FIELD_FORMAT .. record  insensil.. ALL_FIEL. RECORD
5 Range check RangeRule 80 E-OUTR 11 RANGE (4) record  field_le. ALL_FIEL. RECORD
6 TNM Edition not valid TNMEditionRule 305 W-TNME 11 CROSS_FIELD (... record insensit.. SOME_FI.. RECORD
7 Age birth incidence 3 AgeBirthincidenceRule3 300 E-AGED 11 CROSS_FIELD (.. record  insensil.. SOME_FL. RECORD
7 Age birth incidence 4 AgeBirthincidenceRuled 30 E-AGEC 11 CROSS_FIELD (.. record  insensit. SOME_FL. RECORD
7 Get age from month and year AgeByMonthYear 104 W-NOMS 11 FUNCTION (5) record insensit.. SOME_FI.. RECORD
7 Age Tumour H2 AgeTumourRuleH_2 306 W-AGMT 11 CROSS_FIELD (.. record  insensit.. SOME_FI.. RECORD
7 Behaviour Morphology BehaviourMorphologyRule 204 W-MOBE 11 CROSS_FIELD (.. record  insensit. SOME_FL. RECORD
7 Date birth incidence 2 DateBirthincidenceRule2 302 E-CoDA 11 CROSS_FIELD (.. record  insensit. SOME_FIl. RECORD
7 Date of lastvital status 2 DalelLaslVitalStatusRule2 304 E-CoDV 11 CROSS_FIELD (... record insensit.. SOME_FI. RECORD
7 Diagnosis morphology 4 DiagnosishorphologyRuled 308 W-BDMO 11 CROSS_FIELD (.. record  insensit. SOME_F.. RECORD
7 Diagnosis morphology 5 DiagnosisMorphologyRules 309 W-BDMS 11 CROSS_FIELD (.. record insensit.. SOME_FI.. RECORD
7 Disease extent 3 DiseaseExtentRule3 218 W-BDpT 11 CROSS_FIELD (.. record insensit.. SOME_FI. RECORD
7 Disease extent 4 DiseaseExientRuled 217 W-BDpN 11 CROSS_FIELD (.. record  insensit. SOME_FL. RECORD
7 Disease extent 5 DiseaseEdentRules 218 W-8DpM 11 CROSS_FIELD (.. record  insensit.. SOME_Fl. RECORD
7 Disease extent 10 DiseaseExtentRule10 240 W-BTNM 11 CROSS_FIELD (.. record insensit.. SOME_FI. RECORD
7 Edition and COD (cause of death)  EditionCauseOiDeathRule 223 E-ECOD M CROSS_FIELD (.. record  insensit. SOME_FL. RECORD
7 Grade and Behaviour GradeBehaviourRule 224 W-BEGR 11 CROSS_FIELD (.. record  insensit. SOME_FL. RECORD
7 Grade and Morphology GradeMorphologyRule 225 W-MOGR 11 CROSS_FIELD (.. record  insensit.. SOME_FI. RECORD
7 gy and 226 W-MOTO 11 CROSS_FIELD (.. record  insensit.. SOME_FL. RECORD
i Sex Morphology SexMorphologyRule 228 W-SEMO 11 CROSS_FIELD (.. record  insensit. SOME_F.. RECORD
7 ‘SexTopography SexTopographyRule 229 E-SETO M CROSS_FIELD (... record insensit.. SOME_FI. RECORD
7 TNM standard rule (Stage) TNMStageRule 233 W-TNMS 11 CROSS_FIELD (.. fecord  insensit. SOME_FL. RECORD .

o

Version 2.0.15 et taiom)
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Options. When selected, all validation options are shown. Tick/untick the box Enable
detailed output report allows the creation of either a detailed or aggregated report. A
detailed report is created as the default option.

B Guality Check Software (11)

JOINT RESEARCH CENTRE

Cancer Data Quality Check Software

SelectFile T_CHECKSIBUDDY_QUTPUTEUESCASAAS_INCIDENCE 20220928 _DSC csv St chacks | Open

Options

Validation options
(allows to configure data validation)

(/] Enable detailed output report
| (_) Disabled (no W-AGMT check)

(_J Enabled (legacy rule from 1.8)
(®) Enabled (hybrid paftem)

(® Primary Duplicate Check All Records
() Primary Duplicate Check Valid Records

@ Do not removes quotes from the dataset
(_) Removes all quotes from the dataset

w005
Version 2.1 MeT 1 o)

Primary Duplicate Check All Records/Valid Records. These options allow to have different
conditions for checking multiple primary tumours:

With Primary Duplicate Check All Records this check is performed on all records except
those with errors E-MISS (Value missing), E-FORM (Format error) and E-OUTR (Value out
of range) on the morphology variable (Morpho).

The option Primary Duplicate Check Valid Records is more selective because multiple
primary tumours checks are performed only on records without the following
errors/warnings: E-SETO (Topography + Sex not valid), E-AGED (Dol - DoB different from
Age), E-AGEC (Age is invalid + impossible to calculate age from Dol - DoB), E-CoDA (DoB
+ Dol not coherent), W-AGMT (Unlikely Age + tumour type), W-MOTO (Morphology +
Topography not valid) and errors as E-MISS, E-FORM and E-OUTR involving the variables
topography (Topo) and morphology (Morpho) (see Annex 3 for the definition of error and
warning codes)

Clear text area in the Settings menu deletes all text from the dialog box.
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5.2.2 Help menu

This functionality includes a link to the folder with information on the QCS, a contact e-mail and
the link to the QCS page on the ENCR website.

CJ)
ENCR QCS Help

Please find below a button leading to the folder with the
relevant documents for the QCS.

You can look for updates at the address:
https:/fencr.euftools-for-registries

In case of questions, you are welcome to contact us writing
at JRC-ENCR@ec.europa.eu

l Open documents folder J

In the "Help" menu you can also find the "About" item, with credits, copyright statement and the
list of jar libraries.

2

JRC-ENCR Quality Check Software

Developed by the European Commission Joint Research Centre.
Directorate F - Health, Consumers and Reference Materials. Disease
Prevention Unit.

In support of the European MNetwork of Cancer Registries (ENCR).

Version: Version 2.1
Build: 2023-03-21-001

Copyright 2016-2023 European Union

: Libraries .

commons-cli-1.3.1 jar
commons-logging-1.2.jar
domdj-1.6.1 jar
fontbox-2.0.12 jar
hamcrest-core-1.3 jar
etc. etc. (other 23 Jars)
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5.3 Output files

Each validation run generates three output files in pdf, txt and csv format. The output files are
located in the related subfolders for incidence, population, mortality or life table, inside the “output”
folder. For example, output files for incidence are located in the subfolder "\JRC- ENCR-QCS-
V2.1.1\output\incidence”.

5.3.1 Details of pdf/txt output file

The pdf/txt file contains a summary of the execution process (date and time, name of the
processed file, number of rows, total number of errors and warnings) and the detailed list of all
errors and warnings detected for each record of the input data file.

The following screenshots refer to the different sections of the QCS-Incidence-Output.txt (or pdf)
file.

Detail of upper section

RS RS 2 R R R R R R R S R R S R R R R R RS R R R R RS R R R R R R R R R R S S R R R R R R R S R R R R R R R LR

QUALITY CHECK SOFTWARE REPORT - INCIDENCE
B R L R R R R R L LS E T T T

LR R s R L ]

PROCESSING PARRMETERS

T

File process start : 2023-12-01 18:54:41.32
File process end : 2023-12-01 18:54:50.933

Validated by : QCS Version 2.1.1 (run 1701453293251)

File Processed:

C:\Users\flegoma\QCS\CR_DATA\ 2022 \:2 0232 \FORMAT_C‘HECKS\EUDDY_OUTDUT\:_INC‘IDENC‘E_2 0220928 DSC.csv
(D3ECESETEE)

Validation options:

Validation protocol ID = 11

Name of walidation protocol : Incidence 2022 (39 wvar)
Drint detailed TXT report : true

Use reference data : true

Strip all guotes from dataset : false

Print cross-record matching info : true

ENCR Incidence options:

Acceptance MP criterion : 2
Age-Tumour rule (W-AGMT) : hybrid 2023 (obj 325)
Apply MPMT merging algorithm : false

T

PROCESSING STATISTICS
R R R R R R R R R R A E R R A R R A R R R R R A R R R R R R R R R R R R R R A R R A R AR A R R R R AR AR AR AR R R AR R AR R R R AR R R AR R F AR R A AR AR R R R AR A AR R R

Number of records read = 43634

Total number of errors = 10

Total number of warnings : 1&388B

Total number of records with issues : 14701

Total number of rejected records = 0

Preliminary rules : nothing critical

P R

KEY TC ERRCR AND WARNING CODES
R R L L R T R L T Y

E-AGEC:
E-AGED:
E-AUVS:
E-BOVS:
E-CoDA:
E-CoDV:

Age is invalid + impossible to calculate age from Dol - DoB

Dol - DoB different from Age

Autopsy+Vital status+Surv time+Date of Incidence/Date of Followup not wvalid (Tab. 12)
BoD+Vital status+Surv times+Date of Inidence/Date of Followup not valid (Tab. 11)

DoB + Dol not coherent (p.1&)

Date of last known wvital status not wvalid
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Processing parameters:
e File process start, File process end,

e Validated by: The QCS version used to produce the report;
e File processed. The name and the path of the file checked by the software.

Processing statistics:

e Number of records read, Total numbers of errors, Total number of warnings;
e Total number of records with issues: each record can have more errors and/or warnings;

e Total number of records rejected: records are rejected whenever the header is correct but
some of the variables are not present, not even left blank or with missing value.

Key to error and warning codes:

e Errors and warnings are referenced by codes, described by short labels and accompanied
by the reference to the relevant table or page from the December 2023 update of the JRC
Technical Report "A common data quality check procedure for European cancer registries”.
See also Annex 3 - List of error and warning codes.

Detail of second part (summary of errors and warnings)

SUMMARY OF ERRORS BY CODE

W-AGMT 2e
weow 236
Neeows T a
Nwesopn T 1415
Neeoew T 2
Seeopr T e
wese 22
et T s
e T oy
Newro T 102
Newr T 1w
wewewr 2w
e T s
e T s
emes T 3555

Summary of errors warnings by code: see Annex3 - List of error and warning codes.

Detail of Multiple Primary Tumours checks: W-MPCR and W-MPMT sections

The QCS 2.1.1 performs MPMTs quality checks for computing incidence according to the 2004
International Rules for Multiple Primary Cancers, also referenced in the JRC Technical Report 2023
(Chapter 4, p. 34-39).
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In addition to checks on multiple primary tumours with behavior 3 (malignant), the QCS 2.1
performs also checks on tumours with behavior <3 using new and more precise filtering criteria.
For example, multiple primary tumours with topography codes C50 or C65-C67 and behaviour 2
(in situ), or tumours with codes C70-C72, C751-C753 and behaviour 0 (benign) or 1 (uncertain)
and specific morphologies, are also checked.

These filtering criteria are detailed in the configuration file located in the QCS 2.1.1 subfolder
"...\\jrc-qcs-2.1.1\config\rules\encr2014\PrimaryMultipleFilter.csv".

T R e L L e e e e T

MULTIPLE PRIMARY MALIGMANT TUMOUR CHECK (W-MPCR)
e et e S e L e L

PAT 234281 Tum 572373
Duplicated record: Tum 572375
Bol Topo Morpho Beh Sex Dol DoB

2 C619 &£668 3 1 1272888 9/1924
PAT 234281 Tum 572375
Duplicated record: Tum 572373
Eol Topo Morpho Eeh Sex Dol DoB

2 C343 gaeee 3 1 1720812 971924

e ek b L e e e L e e e e

MULTIPLE PRIMARY MALIGNANT TUMOUR CHECK (W-MPMT)

e ek b L e e e L e e e e

PAT 1356339 Tum 165825
Duplicated record: Tum 426753
BoD Topo Morpho Beh Sex Dol DoB

7 C5e83 8583 2 2 4/ 2087 8/1936
PAT 1356339 Tum 426753
Duplicated record: Tum 165825
BoD Topo Morpho Beh Sex Dol DoB

7 C589 38488 3 2 9/20888 8/1936

For each MPMT warning the following variables are reported: PAT, Tum, BoD (basis of diagnosis),
Topo (topography), Morpho (morphology), Beh (behaviour), Sex, Dol (date of incidence), DoB
(date of birth).

The two MPMT output sections list all multiple primary tumours detected by the QCS 2.1 and
reports two types of warnings, W-MPCR or W-MPMT, according to some special conditions
defined for subgroups of topography/morphology codes.

e The warning W-MPMT applies, under certain conditions, only to subgroups of multiple
primary solid tumours with specific topography codes:

- tumours diagnosed in paired organs (e.g. C50, C62, C69 etc.);

- tumours which occur in some 4th character subcategory of colon (C18.0-C18.7) and
skin (C44.0-C44.7);

- tumours with different first 3 digits in the site code, belonging to groups of topography
codes considered as a single site according to Table 14 of the JRC Technical report 2023
(e.g. CO1, C0O2; C0O0, C03-C06; C65-C68 etc.).

All equivalent tumours (same topography and morphology) with W-MPMT warnings in the
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same patient should be counted only once for incidence analysis, according to the 2004
International Rules for Multiple Primary Cancers and the ENCR recommendations as
referenced in the December 2023 update of the JRC Technical report. See some examples at
point 6) of Chapter 6.

e The warning W-MPCR applies to all tumours not belonging to the subgroups above, e.g. solid
tumours with different topography codes such as C70-C72, C61 etc. and all hematological
malignancies regardless of topography code.

Equivalent tumours with W-MPCR warnings in the same patient should be further checked by
the cancer registry to decide if only one should considered for incidence analysis. See some
examples at point 6) of Chapter 6.

Detail on section with errors and warnings

ERRORS AND WARNINGS

PAT 288387 Tum 248485

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code

7 c71e 9441 3 1 1/2008 2/1937 Surgery 9 W-SUpT
pT b W-SUpT

PAT 521816 Tum 655821

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code

7 492 8920 3 2 1172012 4/2008 Surgery 9 W-SUpT
pT b W-SUpT

PAT 1388134 Tum 1514686

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code

7 221 8000 3 2 11/2018 2/1945 Topo 221 W-THMM
Morpho 8000 W-THMM
THM_ed 8 W-THMM
Stage 3B W-THMM
pT x W-THMM
phl x W-THMM
pM 2} W-THMM
cT 2 W-THMM
chl 1 W-THMM
cM 2} W-THMM
Surgery 9 W-SUpT
pT x W-SUpT

Errors and warnings: key variables are reported for each error and warning, namely: PAT, Tum,
Topo (topography), Morpho (morphology), Beh (behaviour), Sex, Dol (date of incidence), DoB
(date of birth), Var_Name and Var_Value (list of relevant variables which caused the
warning/error with the corresponding name and value), Error_Code (code according to list in
Annex 3 — List of error and warning codes).

5.3.2 Details of csv output files

The csv output file contains all errors and warnings in a format easily readable by automated
procedures, which can be used to perform detailed statistics and analyses.
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The following screenshots refer to the QCS-Incidence-Output.csv file:

Detail of the left part of the csv file

Line Patient Tumour BoD Topo Morpho Beh Sex Dol DoB
4 1388134 1514686 7C221 8000 3 2  Nov-13 Feb-49
] 2709 2726 5 C424 9836 3 2 Aug-04 Dec-33
9 2778 2793 5 C424 9836 3 1  Apr-05 MNov-99
14 2972 2975 5 C424 9872 3 1  Sep-05 Sep-02
23 3222 3208 7 c4as0 9500 3 1 Jun-06  S5ep-03
24 3223 3209 5 C424 9874 3 1 Jan-06 Jul-92

Detail of the right part of the csv file

-Error_Cod- Error_Description | Varl_Narr.Varl_VaIL-VarZ_Narr-VarZ_VaIL VarS_Narr-Var3_ValL-‘
W-TNMM Morphology not addressed by the Topograp Topo c221 Morpho 8000 TNM_ed 8
W-MOTO Morphology + Topography not valid (tab.8) Morpho 9836 Topo ca24
W-MOTO Morphology + Topography not valid (tab.8) Morpho 9836 Topo ca24
W-MOTO Morphology + Topography not valid (tab.8) Morpho 9872 Topo ca24
W-TNMM Morphology not addressed by the Topograp Topo C480 Morpho 9500 TNM_ed 6
W-MOTO Morphology + Topography not valid (tab.8) Morpho 9874 Topo ca24
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6 How to interpret the incidence files’ output generated by the QCS

Two types of messages are included in the output reports: W-YYYY (warning code) and E-YYYY
(error code), where the code YYYY identifies the specific type of message.

This section describes how to interpret the outcomes of the QCS for some of the variables having
an impact on the incidence estimation. Some examples of errors on key variables, of warnings on
TNM classification variables and on multiple primary tumours are also reported.

1) Errors due to single variable format and values

o E-OUTR: out of range.

When the variables have values different from those allowed by the ECIS Data Call
Protocol, the QCS returns the error E-OUTR.

PAT 000001 Tum 02
BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_ Code
1 c427 9800 3 2 9/2010 2/1924 Topo c427 E-OUTR

In this example the QCS gives the error E-OUTR on the variable Topo because topography
C427 does not exist in the International Classification of Diseases for Oncology, third
edition!® (ICD-0-3).

PAT 000002 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code
7 C620 9999 9 1 10/2012 4/1835 Morpho 9999 E-OUTR

In this example the QCS returns the error E-OUTR on the variables Morpho and Beh
because morphology 9999 does not exist in the ICD-0-3, and behaviour 9 is not allowed
according to the ECIS data call protocol.

o E-MISS: missing value.

PAT 000003 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 c1s7 3 1 8/2011 3/1945 Morpho E-MISS

In this example the QCS returns the error E-MISS because the variable morphology
(impacting on incidence calculations) is missing.

15 International Classification of Diseases for Oncology, Third Edition, First Revision. Geneva:
World Health Organization, 2013.
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PAT 000002 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 Ce20 9998 9 1 10/2012 4/1935 Morpho 9999 E-OUTR
Beh 9 E-OUTR

In this example the QCS returns the error E-OUTR on the variables Morpho and Beh
because morphology 9999 does not exist in the ICD-0-3, and behaviour 9 is not allowed
according to the ECIS data call protocol.

E-MISS: missing value.

PAT 000003 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code
7 c187 3 1 8/2011 3/1945 Morpho E-MISS

In this example the QCS returns the error E-MISS because the variable morphology
(impacting on incidence calculations) is missing.

E-AGEC: Age is invalid or missing, and it is impossible to calculate.

PAT 000004 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var Name Var Value Error Code
7 Cl69 8140 3 2 11/2013 99/9999 Age 9g9¢9 E-AGEC

YoB 9999 E-AGEC

YoI 2013 E-AGEC

In this example the QCS gives the error E-AGEC because the variable Age (impacting on
incidence calculations) is unknown (999) and cannot be calculated from Dol (2013) -
DoB (9999). All the related variables Age, YoB and Yol are reported with the same
error.

E-FORM: format error.

PAT 000005 Tum 01
EoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_ Code
7 C443 80984 3 1 9/2011 2/1933 Morpho 80984 E-FORM

In this example the QCS gives the error E-FORM on variable Morpho (80984) because
morphology should have four digits instead of five, according to the ICD-0O-3.
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2) Errors due to inconsistency of dates.

o E-CoDA: date of birth and date of incidence are not consistent.

PAT 000006 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 C159 8140 3 2 12/1992 8/2016 YoB 2016 E-CoDA

In this example the QCS gives the error E-CoDA on the variable YoB because the year of
birth (2016) is set after the year of incidence (1992).

PAT 000007 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 C741 9490 3 1 2/1992 3/1992 MoB 3 E-CoDA

In this example the QCS gives the error E-CoDA because the birth (month 3) occurs
after the incidence month (2) of the same year.

o E-CoDV: date of the incidence and date of the last known vital status are not

consistent.
PAT 000008 Tum 01
BoD Topo Morpho Beh Sex DoI DoB Var_Name Var_Value Error_Cocde
2 C549 8000 3 2 8/2013 4/1933 MoT 8 E-CoDV
YoI 2013 E-CoDV
MoF 8 E-CoDV
YoF 2012 E-CoDV

In this example the QCS gives the error E-CoDV because the year of incidence (Yol 2013)
occurs later than the date of last known vital status (YoF 2012).

PAT 000009 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var Name Var Value Error Cecde

2 Cle0 8000 3 1 6/2009 10/1924 Mol 6 E-CoDV
Yol 2009 E-CoDV
MoF 4 E-CoDV
YoF 2009 E-CoDV

In this example the QCS gives the error E-CoDV because the date of incidence
(6/2009) occurs later than the date of last known vital status (4/2009).
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3) Errors and warnings due to tumour and demographic variables

combinations.

o E-SETO: sex and topography combinations are not valid.

PAT 000010 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Cecde
2 C569 8000 3 1 10/2013 3/1935 Sex 1 E-SETO

In this example the QCS returns the error E-SETO because the combination of
topography=C569 (ovary) and sex=1 (men) is not valid.

W-AGMT: age and morphology/topography combinations are unlikely.

PAT 000011 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 c424 9652 3 1 12/2003 10/2003 Age 0 W-RAGMT

In this example the QCS gives the warning W-AGMT because the morphology 9652
(Hodgkin lymphoma, mixed cellularity, NOS) is unlikely between ages 0-2 (see Table 2
of the JRC technical report 2023).

PAT 000012 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code

7 C619 8140 3 1 3/2007 5/1996 Age 10 W-AGMT
Topo Celo W-AGMT
Morpho 8140 W-AGMT

In this example the QCS gives the warning W-AGMT because the topography C619
(prostate) in combination with morphology 8140/3 (adenocarcinoma, NOS) is unlikely
under the age of 35 (see Table 2 of the JRC technical report, December 2023 update).

4) Errors and warnings due to combinations of follow-up variables, basis of
diagnosis and stage.

Three new rules have been implemented in the QCS 2.1.1 to check consistency between
important variables related to survival.

E- AUVS (NEW): autopsy, vital status and survival time combination not valid.
This new rule checks the consistency between the variables autopsy, vital status and

survival time, according to Table 12 of the JRC technical report, December 2023
update.

33



PAT 10855 Tum 13439

BoD Topo Morpho Bel Sex Dol DoB Var Name Var_Value Error Code
i c779 9663 3 2 1/2004 7/1929 Autopsy 1 E-AUVS
Vit_stat 2 E-AUVS
Surv_time 221 E-RUVS
YoI 2004 E-AUVS
MoI 1 E-AUVS
YoF 2004 E-AUVS
MoF 9 E-AUVS

In this example the QCS gives the error W-AUVS because the vital status is set to 2
(dead) but the survival time is not zero.

o E-BDVS (NEW): basis of diagnosis, vital status, survival time and stage combination
not valid.

This new rule checks consistency between the variables basis of diagnosis, vital status,
survival and stage according to Table 11 of the JRC technical report, December 2023

update.

PAT 381477 Tum 426374

BoD Topo Morpho Be Sex DoI DoB Var_ Name Var_Value Error_ Code

0 caose 8000 3 2 8/2006 1/1917 BaoD 0 E-BDVS
Vit_stat 2 E-BDVS
Surv_time 0 E-BDVS
Yol 2006 E-BDVS
MoI 2 E-BDVS
YoF 2006 E-BDVS
MoF 8 E-BDVS
Stage 4 E-BDVS

In this example the QCS gives the error W-BDVS because basis of diagnosis set to 0
(DCO), vital status to 2 (dead) and survival time 0 are not coherent with stage 4. Stage
should instead be unknown (9) or missing (blank).

o E-VSBD (NEW): vital status, basis of diagnosis and autopsy combination not valid.

This new rule checks consistency between the variables vital status, basis of diagnosis
and autopsy, according to Table 10 of the JRC technical report, December 2023 update.

PAT 3 Tum 3741
BoD Topo Morpho Bel Sex DoI DoB Var_Name Var_Value Error_Code
S0o 2 / 4 !
0 C509 8500 3 2 12/2004 11/1948 vit_sta 1 E-VSED
BoD o E-VSBED
Autopsy 1 E-VSED

In this example the QCS gives the error W-VSBD because vital status set to 1 (alive) is
not coherent with basis of diagnosis 0 (DCO) and autopsy 1 (incidental finding of cancer
at autopsy). Autopsy should not be 1 and Basis of Diagnosis should not be 0.

5) Errors and warnings due to combinations of other tumour variables.
o W-MOBE: morphology and behaviour combinations are not included in the ICD-O-3.

According to Rule F of the ICD-0-3 it is exceptionally possible to have a morphology
and behaviour combination not listed in the ICD-0O-3. Starting from version 2.0 the QCS
reports as warnings such combinations, while previous versions reported as errors (E-
MOBE). The list of accepted combinations of morphology and behaviour is reported in
Table 9 of the JRC technical report, December 2023 update; these combinations are
now allowed and do not produce W-MOBE warnings.
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PAT 000013 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Code
7 C569 8621 3 2 4/2008 6/1982 Morpho 8621 W-MOBE
Beh 3 W-MOBE

In this example the QCS gives error the W-MOBE because morphology 8621 (granulosa
cell-theca cell tumour) with behaviour 3 (malignant tumour) is not listed in the ICD-O-
3. This combination is possible, but unlikely.

PAT 000014 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 c421 9950 1 1 12/1989 3/1921 Morpho 9950 W-MOBE

Beh 1 W-MOBE

In this example the QCS gives the W-MOBE warning because morphology 9950
(polycythaemia vera) has behaviour 3 (malignant tumour) in ICD-0-3. This morphology
(polycythaemia vera) changed from borderline tumour (behaviour 1) in ICD-0-216 to
malignant tumour (behaviour 3) in ICD-0-3.

o W=-BDMO: morphology too specific according to the basis of diagnosis.
In the QCS 2.1.1 this rule has been updated according to Table 4 of the JRC technical
report, December 2023 update.

PAT 311683 Tum 729324

BoD Topo Morpho Bel Sex Dol DoB Var_ Name Var_Value Error_ Code

2 c710 9530 0 2 6/2013 7/1936 BoD 2 W-BDMO
Morpho 9530 W-BDMO
Topo c710 W-BDMO
Beh 0 W-BDMO

In the example above the QCS returns the warning W-BDMO because the combination of
morpho/beh 9530/0 (Meningioma, NOS) with topography C71 (Brain) and basis of
diagnosis 2 (clinical) is allowed.

PAT 611111 Tum 824693

BoD Topo Morpho Bel Sex Dol DoB Var_ Name Var_Value Error_Code

2 c711 9380 3 1 4/2014 7/1936 BoD 2 W-BDMO
Morpho 9380 W-BDMO
Topo c711 W-BDMO
Beh 3 W-BDMO
Grade 4 W-BDMO

As in the previous example, the QCS gives the warning W-BDMO because the
combination of morpho/beh 9380/3 and topography C71 (Brain) with Grade 4 and basis
of diagnosis 2 (clinical) is not allowed. Allowed combinations for this topography code
are 9380/39, 9380/32, 9380/33.

16 International Classification of Diseases for Oncology, Second Edition. Geneva: World Health
Organization, 1990.
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o W-BDMO: morphology too specific according to the basis of diagnosis.
In the QCS 2.1.1 this rule has been updated according to Table 4 of the JRC technical
report, December 2023 update.

PAT 311683 Tum 729324

BoD Topo Morpho Bel Sex Dol DoB Var_Name Var_Value Error Code

2 c710 9530 a 2 6/2013 7/1936 BoD 2 W-BDMO
Mcrpho 9530 W-BDMO
Topo C710 W-BDMO
Beh 0 W-BDMO

In the example above the QCS returns the warning W-BDMO because the combination of
morpho/beh 9530/0 (Meningioma, NOS) with topography C71 (Brain) and basis of
diagnosis 2 (clinical) is allowed.

PAT 611111 Tum 824693

BoD Topo Morpho Bel Sex Dol DoB Var_Name Var_Value Error_Code

2 C711 9380 3 1 4/2014 7/1936 BoD 2 W-BDMO
Morpho 9380 W-BDMO
Topo C711 W-BDMC
Beh 3 W-BDMO
Grade 4 W-BDMO

As in the previous example, the QCS gives the warning W-BDMO because the
combination of morpho/beh 9380/3 and topography C71 (Brain) with Grade 4 and basis
of diagnosis 2 (clinical) is not allowed. Allowed combinations for this topography code
are 9380/39, 9380/32, 9380/33.

o W-BDMS: morphology not specific enough according to the basis of diagnosis.

In the QCS 2.1.1 this rule has been updated according to Table 4 of the JRC technical
report, December 2023 update.

PAT 10542 Tum 13064
BoD Topo Morpho Be Sex DoI DoB Var Name Var_Value Error_ Code
5 Cc421 9866 3 1 9/2004 3/1936 BoD 5 W-BDMS
Morpho 9866 W-BDMS
Beh 3 W-BDMS

In this example the QCS gives the warning W-BDMS because the combination of
morpho/beh 9866/3 (Acute promyelocytic leukemia,) with basis of diagnosis 5
(cytology) is not allowed.

PAT 30407 Tum 33085
BaoD Topo Morpho Bel Sex Dol DoB Var_Name Var_Value Error_Code
7T c4z21 9896 3 2 4/2004 9/1953 EBoD 7 W-BDMS
Morpho 9856 W-BDMS
Beh 3 W-BDMS

In this example the QCS gives the warning W-BDMS because the combination of
morpho/beh 9896/3 (Acute myeloid leukemia) with basis of diagnosis 7 (histology) is
not allowed.

36



o W=BTNM: behaviour and TNM combination not valid.

In the QCS 2.1.1 this rule has been updated according to the additional checks
suggested at p. 33 of the JRC technical report, December 2023 update.

PAT 000021 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var Name Var Value Error_ Code
7 Ce29 2061 3 1 2/2011 9/1991 Beh 3 W-BTNM

pT is W-BTNM

cT 9 W-BTNM

In this example the QCS gives the warning W-BTNM because behaviour 3 (malignant
tumour) is not coherent with pathological T (pT) set to is (carcinoma in situ).

PAT 4164 Tum 4209
BoD Topo Morpho Bel Sex DoTI DoB Var Name Var_Value Error_Code
7 C445 8720 2 1 10/2004 12/1962 Bzh W-BTHNM
pT is W-BTHNM
cT X W-BTHNM
Stage 9 W-BTHM

In the example above the QCS gives the warning W-BTNM because behavior 2 (in situ)
should have stage set to 0.

o W-TBGR (NEW): topography, morphology, behaviour and grade combinations are
unlikely.

This new rule follows Table 5 of the JRC technical report, December 2023 update,
checking the grade of some tumours with behavior <3 for specific morphologies. In
addition to the combinations reported in Table 5, the grade of CNS tumours with
behaviours 0 and 1 is also checked according to the WHO grading system also reported
in Table 27 of the ICD-0-3.1, §4.6 at pages 28 and 29.

PAT 5104 Tum 5517

EBoD Topo Morpho Be Sex Dol DoB Var_ Name Var_Value Error_ Cod:

7 Ce79 8130 2 1 2/2004 7/1953 Topo Ce79 W-TBGR
Morpho 8130 W-TBGE
Beh 2 W-TBGR
Grade 2 W-TBGR

In this example the QCS gives the warning W-TBGR because topography C679
(Bladder, NOS) with behavior 2 and morphology 8130 should have grade set to 1 or 3.

o W-MOGR: morphology, behaviour and grade combinations are unlikely.

In the QCS 2.1.1 this rule has been updated according to Tables 6 and 7 of the JRC
technical report, December 2023 update.
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PAT 000022 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code

7 C569 8620 3 2 5/2012 7/1954 Grade 5 W-MOGR
Morpho 8620 W-MOGR
Beh 3 W-MOGR

In the example above the QCS gives the warning W-MOGR because grade 5 (T-cell) is
used to denote cell lineage for haematological malignancies (leukaemia and lymphoma),
while morphology 8620 (granulosa cell tumour, malignant) is not an hematological
malignancy. In general, the combination between grades 5-8 and morphology out of the
range 9590-9993 is impossible, and produces the warning W-MOGR.

PAT 000023 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 C445 9709 3 1 11/2013 4/1935 Grade 6 W-MOGR
Morpho 5709 W-MOGR
Beh 3 W-MOGR

In this example, the QCS gives the warning W-MOGR because morphology 9709
(Cutaneous T-cell lymphoma, NOS) should have grade 5 (T-cell) instead of 6.

W-MOTO: morphology and topography combinations are unlikely.

In the QCS 2.1.1 this rule has been updated according to Tables 8 of the JRC technical
report, December 2023 update.

PAT 000024 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_ Code
7 C779 8070 3 1 12/2008 10/1946 Morpho 8070 W-MOTO

The QCS gives the warning W-MOTO because the combination of topography C779
(Lymph node, NOS) and morphology 8070 (squamous cell carcinoma, NOS) is not
allowed; this combination is probably a metastasis and the topography should be coded
as C809.

PAT 000025 Tum 01
BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code
7 C539 8120 3 2 11/2007 9/1959 Morpho 8120 W-MOTO

Topo C539 W-MOTO

In the example above the QCS gives the warning W-MOTO because the combination of
topography C539 (cervix uteri) and morphology 8120 (transitional cell carcinoma, NOS)
is very rare.

W-TNMM: TNM and stage are present, but morphology is not included in the TNM.
In the QCS 2.1.1 the groups of morphology codes used in the TNM classification rules

have been updated to TNM edition 6, 7 and 8, according to Table 15 of the JRC
technical report, December 2023 update.
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PAT 000026 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_Name Var_Value Error_Ccde

7 C505 9120 3 2 11/2007 3/1971 Topo C505 W-TNMM
Morpho 9120 W-TNMM
TNM_ed 6 W-TNMM
Stage IIB W-TNMM
pT 3 W-TNMM
PN 0 W-TNMM
pM 0 W-TNMM
cT 9 W-TNMM
cN 9 W-TNMM
cM 9 W-TNMM

In the example above the QCS returns the warning W-TNMM because the tumour is a
breast angiosarcoma (morphology 9120) with stage IIB. When topography is set to C50
(breast) only carcinomas should be staged.

o W-TNMS: TNM and stage are not consistent.

PAT 000027 Tum 01

BoD Topo Morpho Beh Sex Dol DoB Var_ Name Var Value Error Code

7 C502 8140 3 2 8/2013 6/1965 Topo €502 W-TNMS
Morpho 8140 W-TNMS
TNM ed 7 W-TNMS
Stage ITIA W-TNMS
pT 3 W-TNMS
pN 1 W-TNMS
pM 1 W-TNMS
cT 9 W-TNMS
cN 9 W-TNMS
cM =] W-TNMS
Grade 3 W-TNMS
Age 48 W-TNMS
Beh 3 W-TNMS

In the example above the QCS returns the warning W-TNMS because the tumour is a
breast carcinoma with p7=3, pN=1, pM=1 and Stage=IIIA. This combination is not
consistent.

6) W-MPMT and W-MPCR: Warnings for multiple primary tumours.

The MPMTs checks performed by the QCS 2.1.1 produce two types of warnings, W-MPMT
and W-MPCR, according to some special conditions for topography/morphology codes as
explained at § 5.3.1 above.

If a patient has two or more multiple primary tumours that produce a warning W-MPMT,
only one tumour should be considered for incidence analysis according to 2004
International Rules for Multiple Primary cancer.

If a patient has two or more multiple primary tumours that produce a warning W-MPCR,
probably the multiple records refer to the same tumour, therefore these records should be
reviewed by CRs.
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Below some examples:

PAT 000028 Tum 01
'BoD Topo Morpho Beh Sex Dol Dos
7 cn7 soo0 3 2 12/2006  12/1954
‘ear ooo0ze Tum 02
'BoD Topo Morpho Beh Sex Dol DoB
7 cnn7 sse0 3 2 11/2016  12/1954

In example above, the QCS gives the warning W-MPCR because probably the two records
refer to the same tumour (unspecific morphology 8000, topography code C71).

PAT 000029 Tum 01
‘Bop Topo Morpho Beh sex Dol DoB
7 cers s30 s 2 s/2008 1/1930
‘Bar oo002e Tum 03
‘BoD Topo Morpho Beh sex Dol DoB
7 csos sooo s 2 11/2000  1/1930

In this example, the QCS gives the warning W-MPCR because the two records could refer
to the same tumour (unspecific morphology 8000, unspecific topography C809).

PAT 000030 Tum 01
'BoD Topo Morpho Beh Sex Dol DoB
7 cso1 ssoo s 2 1/2000 7/1960
‘ear 000020 Tum 02
'BoD Topo Morpho Beh Sex Dol DoB
7 csos ss20 3 2 10/2002  7/1960

In example above, the QCS gives the warning W-MPMT because according to the 2004
International Rules the two records could refer to the same tumour of different laterality,
with the same morphology diagnosed in paired organs(Table 15 of the JRC Technical
report, December 2023 update). In this case only one tumour should be considered for
incidence analysis (the first one to be diagnosed, in 2001).
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BPAT 1141980 Tum 1230495
Duplicated record: Tum 1567154
BoD Topo Morpho Beh Sex Dol DoB

7 Ccl82 8140 3 1 1z2/2017 4/1960
PAT 1141580 Tum 1567154
Duplicated record: Tum 1230495
BoD Topo Morpho Beh Sex Dol DoB

7 Ccl84 8140 3 1 12/2018 4/1960

In this example, the QCS gives the warning W-MPMT because according to the 2004
International Rules the two topographies are the same (C18) and the two morphologies are
in the same group.

In this case, only one tumour should be considered for incidence analysis (the first one to
be diagnosed, in 2017).
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Annex 1 - Changes and improvements in the QCS from previous
versions

Version 1.1.1 of the JRC QCS KIT, replacing version 1.0 distributed in 2021 and version 1.1,
distributed in November 2023 includes:

The QCS 2.1.1, replacing the previous versions 2.0 and 2.1. The major updates and new
features available in the QCS 2.1.1 are listed below ;

The JRC CSV Data Layout Converter 1.1, replacing the previous version 1.0 and fixing
some bugs.

QCS 2.1.1 GUI:

A reminder to accept the user license has been added the first time the software is
launched;

Additional messages on the status of the validation process have been added;

A short summary on the results of the validation process has been added at the end of
each run;

A new option “Remove all quotes from the dataset” has been added in the
Settings/Options menu to help users in cleaning the dataset.

QCS 2.1.1 Output Reports:

Details on the set of "Validation options" used in the last run have been added.

QCS 2.1.1 code and configuration files:

Upgrade of Log4j to version 2.17.1 to mitigate vulnerability risk;

Better usage of the computer’s memory during validation;

Univariate/multivariate checks have been updated according to the JRC Technical report 2023:

Update of univariate checks, compliant to Table 1;

Update of consistency checks between age and tumour type (rule W-AGMT) according to
Table 2;

Update of consistency checks between basis of diagnosis, morphology and behaviour by
topography (rules W-BDMO, W-BDMS), according to Table 4 and to the 2022 ENCR
Recommendation on Basis of Diagnosis;

NEW: update of consistency checks between morphology and grade compliant to Table 5
and to the WHO grading system, table 27 of the ICD-0-3.1 (new rule W-TBGR) for CNS
tumours;

Update of consistency checks between morphology and grade compliant to Table 6 and 7 of
the JRC Technical report for rule W-MOGR;

Update of consistency checks between morphology and topography codes (rule W-MOTO)
according to Table 8;

Selected combinations of morphology/behaviour not included in any version of the ICD-0O-3
are now accepted, according to Table 9;
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NEW: more precise consistency checks for follow-up variables, basis of diagnosis and TNM
stage, according to Tables 10, 11 and 12 (new rules E-VSBD, E-BDVS and E-AUVS
replacing the rule E-VBDA in previous versions of the QCS);

NEW: multivariate checks for treatment variables, basis of diagnosis and TNM stage
implemented according to rules reported at p.33 of the JRC report, December 2023 update
(new rules W-SUBD and W-SUpT);

NEW: update of consistency checks between behaviour and TNM/stage (rule W=-BTNM now
checking also the stage, see p.33 of the JRC report, December 2023 update);

Update of consistency checks between TNM/stage and basis of diagnosis (rules W-BDpT,
W-BDpN and W-BDpM, see p.33 of the JRC report, December 2023 update);

Update of groups of morphology codes used to check consistency between TNM variables
and stage according to TNM editions 6,7 and 8 (rules W-TNMM and W-TNMS);

Update of NUTS codes for the geographical variables Geo_code according to the EUROSTAT
Nuts 2021 classification (https://ec.europa.eu/eurostat/web/nuts/background);

Update of MPMT checks according to the 2004 International Rules and Chapter 4 of the JRC
Technical report, December 2023 update:

- Groups of morphology codes considered as a single entity updated according to Table
15, following the adoption of the new ICD-0-3.2 codes;

- Groups of topography codes considered as a single site updated according to Table 14;

- NEW: more precise filtering criteria for MPMTs for records with behavior less than 3,
implemented in the new configuration file located in the QCS 2.1.1 config folder: "..\jrc-
qcs-2.1.1\config\rules\encr2014\PrimaryMultipleFilter.csv";

NEW: more precise identification and classification of MPMTs (old rule W-MPMT split into
new rules W-MPMT and W-MPCR).
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Annex 2 - Known issues and bugs, and future improvements

Issues arising from cancer registries data validation through the QCS are continuously collected,
to be fixed in next versions. The following lists includes already known issues of version 2.1:

The QCS could not run properly on computers with very low RAM memory (less than 4GB). If
the application does not start, or if it blocks during execution, make sure that your local
machine supports at least 4GB of memory;

To avoid memory issues, the QCS should be run clicking on a BAT file containing a “2GB” label
in the file’s name. This solution could be blocked by strict system policies, such as those
applied by universities, corporate environments, governments etc. If you experience memory
issues and can’t run the BAT file with the “"2GB” label, please ask support to your local system
administrator and ask to be granted the necessary permissions for running the “2GB” file;

The MPMT warning W-MPCR could be wrongly assigned to some rare combinations of
solid/haematoogical MPMTs: in case, please notify;

If the QCS is run while the PDF output report is still opened by the user, the PDF will not be
updated. This happens on purpose, as a “security block” that avoids to delete the results of
the previous run while the user is still using the software;

If the input dataset has a critically wrong header (the first line), with errors or missing
variables, the QCS might not correctly produce output reports;

The QCS still checks for the previous version’s warning W-SEMO, which is not relevant
anymore for the ECIS data call protocol. Should your dataset trigger any W-SEMO message,
please ignore related warnings.
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Annex 3 - List of error and warning codes

This annex reports the list of error and warning codes included in the output files "QCS- Incidence-
Output.pdf*, "QCS-Incidence-Output.txt" and “QCS-Incidence-Output-Summary.txt”. The table or
page numbers referenced in the list are from the JRC Technical report, December 2023 update.

Error codes

E-AGEC: Age is invalid or missing, and cannot be calculated age by subtracting date of incidence
from date of birth, since one or both dates are invalid or missing.

E-AGED: The age calculated as difference in years from (Date of incidence — Date of birth) differs
from the value of variable Age by more than one year.

E-AUVS (NEW): the combination of Autopsy 1 with vital status and/or survival (Date of incidence
- Date of follow-up in days) is not valid. Vital status should be 2 and Survival should be 0 (Table
12).

E-BDVS (NEW): the combination of Basis of diagnosis 0 (DCO) with vital status and/or survival
and/or stage is not valid. Vital status should be 2, survival should be 0 and stage should be 9 or
blank (Table 11).

E-CoDA: The date of birth is not consistent with the date of incidence, i.e. the latter occurs before
the date of birth.

E-CoDV: The date of last known vital status is not valid (e.g. when the date of the incidence and the
date of the last known vital status are not consistent).

E-DUPL: The same patient ID/tumour ID combination is repeated in two or more records.

E-ECOD: ICD'’ edition and cause of death combination are not valid, e.g. cause of death 157
(pancreatic cancer) with ICD edition 10 (the correct value for pancreatic cancer is C25 for ICD-10,
and 157 in ICD-7, ICD-8 and ICD-9). The check is performed for ICD editions from 7 to 10.

E-FORM: Format error, e.g. when a character value is used when a numeric one is required.

E-HEAD: Errors in the file header, e.g invalid number/order of columns, invalid header's separator
etc.

E-MISS: Value missing, e.g. when variable morphology is unknown. This errors applies to
variables whose invalid/missing/unknown values have an impact on incidence statistics.

E-OUTR: Value out of range; value is not in agreement with the ones allowed by the ECIS data
call protocol (for instance, behavior equal to 6 or sex set to 4).

E-RECO: The record has the wrong number of fields.
E-SETO: Sex and topography combinations are not valid (Table 3).

E-VSBD (NEW): the combination of vital status 1 with autopsy and/or basis of diagnosis is not
valid. Autopsy should be not 1 and Basis of diagnosis should be not 0 (Table 10).

17 International Classification of Diseases (https://www.who.int/standards/classifications/other-
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Warning codes

W-AGMT: Unlikely age and morphology/topography combinations (Table 2).

W-BDMO: Morphology too specific according to the basis of diagnosis. See pages 17-18 for valid
combinations of basis of diagnosis and morphology.

W-BDMS: Morphology not specific enough according to the basis of diagnosis. See page 19 for
valid combinations of basis of diagnosis and morphology.

W-BDMU: Basis of diagnosis and morphology/behavior combination is unlikely. See page 30 for
valid combinations of basis of diagnosis and morphology.

W-BDpM: Basis of diaghosis and pM combination is not valid. If pM is 1 then basis of diagnosis
should be 7 or 6 (see page 33).

W-BDpN: Basis of diagnosis and pN combination is not valid. If pN is not NX and is not missing
then basis of diagnosis should be or 7 (see page 33).

W-BDpT: Basis of diagnosis and pT combination is not valid. If pT is not TX and is not missing
then basis of diagnosis should be 7 (see page 33).

W-BEGR: Behavior and grade combination is not valid (Table 7).
W-BTNM: Invalid behavior and TNM combination, e.g. Behavior=3 and pT=Tis (see page 33).

W-EDIM: TNM edition and pM are not consistent. The warning is returned when TNM edition is 7
or 8, and pM or cM are “X"”, since this value should be “0".

W-MISS: Value missing, e.g. when variable Autopsy is blank. This check applies to variables
whose invalid/missing/unknown values is not impacting on incidence statistics.

W-MOBE: Morphology and behavior combinations not included in the ICD-0O-3 (some combinations
are allowed, according to Table 9).

W-MOGR: Morphology and grade combination is unlikely (Tables 6 and 7).
W-MOTO: Morphology and topography combination is unlikely (see table 8)
W-MPCR: Multiple primary tumour (see § 5.3 of this document)

W-MPMT: Multiple primary tumour (see § 5.3 of this document)

W-SEMO: Sex and morphology combination is unlikely, e.g. female with seminoma. See table 5
for the list of unlikely combinations.

W-TBGR (NEW): combination of morphology/behavior and grade not valid for tumours with
behavior <3 (Table 5).

W-TNME: TNM and stage are present, but TNM edition is not valid or missing. The warning is
returned since it is not possible to make a consistency check between TNM and stage.

W-TNMM: TNM and stage are present, but the morphology is not included in the TNM, e.g. when
only carcinomas can be staged in a given topography, but stage is filled in for sarcomas.

W-TNMS: TNM and stage are not consistent, e.g. pTis 1, pN is 0, pM is 0 and stage is IV. In case
both pathological (pT, pN and pM) and clinical (cT, cN and cM) TNM are provided for a tumour, the
QCS will check the consistency between the pathological TNM and stage.

W-UNKN: missing/unknown value for variables with no impact on incidence calculations, which
however could be important for quality evaluations or survival analysisa (e.g. basis of
diagnosis=9, or year of follow up=9999).
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Annex 4 - Running the JRC-ENCR QCS in background

Overview

The QCS can be run in different modes or "moods". For the time being the following "moods" are
available:

e GUI (standard execution): opens the main window and wait for user's actions;
e Silent (background process): run in background and validate the file passed as argument;

e Introspection (consolle): prints information about protocols and rules.

To acknowledge all supported arguments, please run the application with the -h option. The
actual syntax may depend by your Java installation, and should be something like:

java -jar jrc-gcs-2.1.1.jar -h
The main supported runtime arguments are (see Command line examples below):
e =gui: opens the application in GUI mode (standard execution);
e -v: validates target dataset using the target validation protocol;
e -p: prints the list of rules defining target protocol;
e -s: prints the list of variables addressed by target protocol;
e -fi: prints all the information about the target variable (aka field);
e -rf: prints the list of rules addressing the target variable (aka field).

Command line examples

Validation of a dataset using protocol the 2022 ECIS data call protocol (i.e. protocol with ID = 11):
java -jar jrc-gqcs-2.1.1.jar -v 11 C:/Home/incidence _1.csv
List of rules for the 2022 ECIS data call protocol (i.e. protocol with ID = 11):

java -jar jrc-qcs-2.1.1.jar -p 11

Description of the topography field in the 2022 ECIS data call protocol (field with ID = 80):
java -jar jrc-qcs-2.1.1.jar -fi 80
List of rules addressing the topography field in the 2022 ECIS data call protocol (field ID = 80):

java -jar jrc-qcs-2.1.1.jar -rf 80

Sample scripts

The Examples directory of the application contains two sample files showing examples of usage as
a background process:

¢ Run-qcs.bat: example of executing the application in Windows OS;



¢ run-qcs.sh: example of executing the application in Linux OS.

Remark: the sample files listed above DO NOT provide complete management of possible
execution errors, and DO NOT access (nor read, nor parse) the output reports produced at the
end of the validation process. The actual management of the execution outcome MUST BE
handled by the caller, with respect of his/her specific client's execution context (e.g. type of
operative system, execution from webapp, execution as system service, etc.) and of the specific
client's needs and business (e.g. validation of a single line, validation of big files, synchronous

validation, asynchronous validation, etc.).
These sample files are provided only to show an example of executing the application as a
background process and how to intercept the possible process outcomes.

Output reports
At the end of the validation process, the application should produce all output reports in path:

<application base path>/output

Guidelines

Some of the reports produced in the output directory are intended to be accessed directly by the
final user, therefore are formatted in a human-friendly style (PDF or TXT). If the client application
needs to read, parse, analyse or process the results of the validation process, usage of the
following report is recommended:

¢ QCS-Incidence-Output.csv: read this file in order to acknowledge the detailed result of
the validation process, line by line. This should be the core report when the application is
run as a background process.
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