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Agenda

Overview of cancer matching algorithms

How to obtain the Match*Pro software and other files to
perform the tumor-level deduplication

A brief overview of how to run the linkage
An explanation of what you will see on the review screen

Strategies for performing manual review




Cancer Matching Rulesets

Multiple Primary and Histology (MPH) Coding Rules

Solid Tumor Rules

Hematopoietic Rules



https://seer.cancer.gov/tools/mphrules/
https://seer.cancer.gov/tools/solidtumor/
https://seer.cancer.gov/tools/heme/

MPH (and Solid Tumor) Java Library

Developed by IMS
Used in SEER*DMS
Used by Match*Pro to compare tumors

Applies different rulesets depending on the histology and
year of diagnosis



https://github.com/imsweb/mph

Match*Pro Software & Configuration Files

Links are on the NAACCR Call for Data “Tools” page

Scroll down to the “Deduplication” Heading

You will find a link to download a zip file containing...
These slides!
Detailed, step-by-step, instructions for how to run the linkage
The Match*Pro linkage configuration file
Match*Pro filter definition files to subset cases by DX year

There is also a link to the landing page for the latest release of the
Match*Pro software (version 2.3



https://www.naaccr.org/call-for-data/#datatools
https://seer.cancer.gov/tools/matchpro/

Running the Linkage

Create a NAACCR v22 or v23 Incidence file (XML) containing ALL
the fields listed below for ALL records of eligible primary tumors
diagnosed from 2007-2021

Patient ID Number (#20) Histology ICD-O-3 (#522)
Tumor Record Number (#60) Behavior Code ICD-O-3 (#523)
Sequence Number (#380) Date of Diagnosis (#390)
Primary Site (#400) Age at Diagnosis (#230)

Laterality (#410)
Histology ICD-O-2 (#420)
Behavior Code ICD-O-2 (#430)

Type of Reporting Source (#500)
Override Site/Lat/Seq No (#2010)

For optimal performance when conducting the linkage, the file
should be moved to your local C:\ drive




Running the Linkage (cont.)
Install Match*Pro version 2.3
Open the linkage configuration file by double-clicking on it or using the

File menu in Match*Pro.

The linkage configuration file is named:

You will be shown the linkage configuration screen. The linkage
configuration parameters are divided across 5 different tabs. For
the purposes of this process, you will only need to interact with 2
of them: the “Input” tab and the "Options and Output” tab.



https://seer.cancer.gov/tools/matchpro/

Running the Linkage (cont.)

Beginning with the Input tab, press the browse button
(highlighted below) and select the incidence file.

Mode: () Linkage (®) Deduplication l Input L=l Matching Blocking Classification [ Options and Output

Input File 1 Setup
File Type MNAACCR XML - | iy

File Path D: _
Layout -Type, v220.1.6 &
Entity 1D patientldiumber [20]

Record ID | cancerHash [calculated]

Date Fmt | Year, Month, Day (YMD)




Running the Linkage (cont.)

After you select the file, you will be shown a preview window.
Make sure that all the fields mentioned previously are being
shown. You will also see a few fields that are NOT in the file,
which have been calculated on the fly by Match*Pro.

Preview
dateOfDeathCanadaF dateOfDiagnosis [390 dateOfDiagnosis [390, dateOfDiagnosis [390 dateOfDiagnosis [390 dateOfDiagnosis [390)
02 10 202 2020
27 10 2 2021
09 08 2 2018
17 06 2 2019

05 o1 2 2006
26 03 202103 2021
15 08 201708 2017
30 05 202105 2021
19 03 2 2020
20161010 10 201610 2016




Running the Linkage (cont.)

If the incidence file references a user dictionary, a button below the
Preview window, labeled “View Warnings” will become enabled.

If you click on this button, it will explain to you that a user dictionary has
not been provided yet. If you do not provide the user dictionary (you
can do so above the Preview window if you want to) then the user-
defined fields will not be read in... but since this process does not rely
on any user-defined fields, and
simply press the OK button.

For the purposes of this process, its probably easier just to ignore the
warning.




Running the Linkage (cont.)

After you press the OK button, you will be taken back to the
Input tab of the linkage configuration screen.

You are now finished with the Input tab.

Click on the “Options and Output” tab (highlighted below)

Mode: () Linkage (® Deduplication = ¥ Input L' Matching Blocking

Input File 1 Setup

File Type |MNAACCR XML

File Path CiUsersthowew\Desktop\synthetic-data_naaccr-xml-22-incidence_1000-tumors xmil




Running the Linkage (cont.)

Press the browse button (circled below) and tell Match*Pro
where the results file should be written.

Mew
Cenfig
File

Mode: () Linkage (®) Deduplication

Options

Auto-Adjust Cutoff
Best Matches Only
Blocking Sensitivity
Deduplication Level

EM Algarithm

Dizabled |~

Dizabled

Linkage

hie! Matehing Blocking Classification

< Input and Qutput

e Cutoff Values | Qutput Range

095 | - =0

B -
i IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

-

Export File 1 Records Qutside of the Qutput Range (Optional)

1 Matching Key (Very High) -

Record Level

Disabled

Linkage Results File Destination




Running the Linkage (cont.)

It is strongly recommended that the results file be created on
your local C:\ drive, as opposed to a network drive, as this
can significantly slow down the linkage and slow and/or
dropped network connections can sometimes corrupt the
input file as its being written.

You are now finished with the “Options and Output” tab.

Press the button to save the changes you've made to
the linkage configuration file thus far. This button can be
found in the upper-left of the screen.




Running the Linkage (cont.)

Press the button to perform the linkage. This button is
positioned to the right of the SAVE button.

g

Run

After some time, the linkage will complete. Once it does,
press the button to open the results file. This
button is positioned to the right of the RUN button.




Reviewing the Linkage Results

When you open the results file, you will see something
similar to this...

o~ -4

ize Columns Al B T Appl % m;[l PI
Eqﬂ Add Columns . @ =) '\-i Remove Filter H 4

Second  Status cport Generate Lock
gx Delete Non-Matches Category  Review  Archive o ) Counts

Linkage Table Tag Filter rt

Lo g

Crder By are * | Similarity | = Value 1 | Value 2 1 11} | | Rows 1through 442 of 442

Annotation

MPH Result: Single primary. Urothelial -
carcino in multiple urinary organ single [ ]

primary.
MPH Result: Single primary. Urothelial
carcinomas in multiple urinary organ single
primary.
ingle primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
numkber of pri ] 5 that do not
MPH Result: Single primary. Use the Heme DB
’ Multiple Primaries Calculator to determine the
(1.00) 11 11 17.6( I number of primaries for all ¢ g that do not




Reviewing the Linkage Results

The first column shows the Match Status.

E{q,h Add Celumns v "-' termove Fi | Hﬂ
o X Generate Lock
FER Delete Non-Matches Category Review  Archive Ty ) Counts

Linkage Table Tag Filter it

Lo g

Crder By are * | Similarity | = Value 1 | Value 2 1 11} | | Rows 1through 442 of 442

Annotation

MPH Result: Single primary. Urothelial o
carcino in multiple urinary organ single [ ]

primary.
MPH Result: Single primary. Urothelial
carcinomas in multiple urinary organ single
primary.
ingle primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
numkber of pri ] 5 that do not
MPH Result: Single primary. Use the Heme DB
’ Multiple Primaries Calculator to determine the
(1.00) 11 11 17.6( I number of primaries for all ¢ g that do not




Reviewing the Linkage Results

By default, the Match Status for every pair will be set to Uncertain/Unknown.
You will change the Match Status value for each pair over the course of your
review depending on whether you agree (Match) or disagree (Non-Match) that
the pair represent a single primary.

You will need to review outside sources (full case records, etc.) to confirm/reject
each case.

, meaning that 5-10% of the pairs that come back
from Match*Pro will NOT, in fact, be single primaries. This could be due to
additional information revealed in the full case record or a coding error in the
library. If you believe the issue to be with the library, write down the site,
histology, and date of diagnosis for each case and provide that information to
IMS so it can follow-up and correct the library in the future.




Reviewing the Linkage Results

The second column shows the linkage score.

E{qp Add Columns - 5
Second % Generate
FER Delete Non-Matches Category Review  Archive o / Counts

Linkage Table Tag Filter rt

Lo g

Crder By are * | Similarity | = Value 1 | Value 2 1 11} | | Rows 1through 442 of 442

Annotation

A

Lock

MPH Result: Single primary. Urothelial

carcino in multiple urinary organ

primary.

single

MPH Result: Single primary. Urothelial

carcinomas in multiple urinary organ

primary.

single

ingle primary. Use the Heme DB
alculator to determine the

s forall c

s that do not

MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the

number of pri

at do not

MPH Result: Single primary. Use the Heme DB
Multiple Primaries Calculator to determine the

(1.00) . 1 17.6 (1.00) numker of primaries for all ¢

s that do not

-
[ ]




Reviewing the Linkage Results

The third column shows the patient ID and cancer hash.

Linkage

Order By ore | Similarity

{1.00)

E{H‘E Add Columns
gx Delete Mon-Matches

Generate Lock
Counts

Filter e

I | Rows 1ihrough 442 of 442.

Annotation

MPH Result: Single primary. Urothelial
carcino in multiple urinary organ single
primary.
MPH Result: Single primary. Urothelial
carcinomas in multiple urinary organ single
primary.
ingle primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
numkber of pri ] 5 that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primaries Calculator to determine the
number of primaries far all ¢ g that do not

-
[ ]




Reviewing the Linkage Results

The patient ID ( in the image below) will always
be the same for both cases in each row.

The cancer hash values ( and

in the image below) are calculated on the
tfly by Match*Pro and are used to record the state of the case
as is stands at the time when the results file was created.

12467455 1U310TTL3QZMOQ

12467455 3LIPDXITLO6QP
1:1




Reviewing the Linkage Results

The fourth column shows the “line” numbers, which aren’t
relevant with XML, but | thought | should mention it.

E{q,h Add Columns v '\"" e - | Hﬁ
5 Ex Generate Lock
gx Delete Non-Matches Category  Review  Archive o ) Counts

Linkage Table Tag Filter rt

Lo g

Crder By are * | Similarity | = Value 1 | Value 2 1 11} | | Rows 1through 442 of 442

Annotation

MPH Result: Single primary. Urothelial -
carcino in multiple urinary organ single [ ]

primary.
MPH Result: Single primary. Urothelial
carcinomas in multiple urinary organ single
primary.
ingle primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
numkber of pri ] 5 that do not
MPH Result: Single primary. Use the Heme DB
’ Multiple Primaries Calculator to determine the
(1.00) 11 11 17.6( I number of primaries for all ¢ g that do not




Reviewing the Linkage Results

The fifth column shows information on each of the cases.

Linkage

Order By ore | Similarity

{1.00)

E{H‘E Add Columns
gx Delete Mon-Matches

Generate Lock
Counts

Filter e

I | Rows 1ihrough 442 of 442.

Annotation

MPH Result: Single primary. Urothelial
carcino

primary.

single primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
number of pri ] ] at do not
MPH Result: Single primary. Use the Heme DB
Multiple Primaries Calculator to determine the
number of primaries for all ¢ s that do not




Reviewing the Linkage Results

The following values are shown in the order listed for

each case:

Tumor Record Number (#60)
Sequence Number (#380)

Primary Site (#400) 02.C679,0,8120,3 2016-08,068,1
Laterality (#410) 01,0669 ,1,,8130,2 2016-08,068,1
Histology ICD-O-2 (#420) 17.6 (1.00)

Behavior Code ICD-O-2 (#430)
Histology ICD-O-3 (#522)
Behavior Code ICD-O-3 (#523)
Date of Diagnosis (#390)

Age at Diagnosis (#230)

Type of Reporting Source (#500)




Reviewing the Linkage Results

The sixth column explains why the library said the pair
represented a single primary.

Eqﬂ Add Columns n
1 Generate Lock
FER Delete Non-Matches Category Review  Archive Ty ) Counts

Linkage Table Tag Filter rt

Log

Crder By are * | Similarity | = Value 1 | Value 2 1 11} | | Rows 1through 442 of 442

Annotation

MPH Result: Single primary. Urothelial
carcino

primary.

single primary. Use the Heme DB
alculator to determine the
s forall c s that do not
MPH Result: Single primary. Use the Heme DB
Multiple Primari ulator to determine the
number of pri ] ] at do not
MPH Result: Single primary. Use the Heme DB
: Multiple Primaries Calculator to determine the
.00y |1 11 176 ( i number of primaries for all cases that do not




Reviewing the Linkage Results

You can view the full contents of the cells in the sixth (Annotation)
column by hovering your mouse over them or by right-clicking on
the row and selecting “Annotate” from the context menu.

C - Bladder (C&70-C67Y) -
C{ Urethra /prostatic urethra (C680)

MPH Result Single primary. Inflammatory @ Annotate a Record
carcinoma in ane or both breasts is a single

Enter the annotation into the space provided

# WPH Result Single primary. Urothelial tumors in two or mare of the
following re a single primary. - Renal pel )
- Bladder (C670-CG73) - Urethra /prostatic urethr:

Selected Matches Shift+Y

i | Cluestion the Selected Matches Shift+U
L
C & Rejectthe Selected Matches Shift+M

17

I
.v Lw,] Categaorize




Reviewing the Linkage Results

In a future release of the Match*Pro software (Spring 2023) we will
update the logic to provide additional context in the Annotation
column, including the specific ruleset that was used to evaluate
the cases and the list of rules (from the ruleset) that were applied.

Registries for the next release of the
software to perform this initial linkage. CTRs should be familiar
with the rulesets and will be able to perform the task without the
additional context that the software update will provide, and you
will want to assess how many potential duplicates exist in your
database before then.




Reviewing the Linkage Results

NAACCR will be looking to collect the following information in the fall
submission:

How many potential duplicates were found for cases diagnosed after 20077

El(%/v LI potential duplicates were found for cases diagnosed between 2017 and
17

How many potential duplicates were found for cases diagnosed in 20217

How many potential duplicates did you resolve?
If you resolved cases, did you fully resolve the 2021 cases?
If you resolved cases, did you fully resolve the 2017-2021 cases?

If you resolved cases, did you resolve cases before 20177 If the answer is yes,
how far back did you go?

Information on how to obtain this information is provided in the
instructions.




Strategies for Manual Review

Registries may need to spend 15-30 minutes reviewing each case!

Do not wait until Call for Data to perform the linkage. Your
registry may have thousands of cases to review.

If your registry has a lot of cases, you may want to employ a
divide-and-conquer strategy for the manual review so that you
can split the workload up between several CTRs.

Note: itis not possible for multiple people to edit a Match*Pro
results file simultaneously, but the software does provide a tool
that can be used to split a results file up into smaller pieces.




Strategies for Manual Review

To access the tool, select Split or Merge Linkage Results Files from
the Tools menu.

@ Match*Pro 2.3
File QUi Help
~  Encryption Ltilities
=, Match Status Archive Manager

t. Split or Merge Linkage Results Files

> Edit Your Preferences

&) Viewthe Error Log




Strategies for Manual Review

@ Split or Merge Linkage Results Files

1~ spiit . Merge

AN d|a|og WI” be d|5p|ayed Split a Linkage Results File

Provide the Location of the Linkage Results File to Split

Provide the location of the File Path
res u |tS _ﬁ |e yo u Wa nt tO S p | I_t u p. Alinkage results file has not been selected.

Indicate How Many Pieces the Input File Should be Split Into

Splitinto | 2 Pieces

After you select the file, you
will be told how many pairs it

. Specify the Directory Where the Qutput Files Should be Written
contains. Directory

Alinkage results file has not been selected.




Strategies for Manual Review

@ Split or Merge Linkage Results Files

1~ spiit . Merge

Split a Linkage Results File

Next, indicate how many
pieces the results file should I e o

) . ) File Path | Cilsers\matchpro LinkageResults. mplr
be S p | |t | nto usin g th e This linkage results file contains 358 linked pairs.
d rO pd OW ﬂ o Indicate How Many Pieces the Input File Should be Split Into

SplitInto |2 Pieces

Provide the Location of the Linkage Results File to Split

Each ofthe output files will contain approximately 179 linked pairs.

You can select a value
between 2 and 9.

Specify the Directory Where the Output Files Should be Written

Directory




Strategies for Manual Review

@ Split or Merge Linkage Results Files
1~ spiit . Merge

Split a Linkage Results File

Provide the Location of the Linkage Results File to Split

File Path |Cilsers\matchproiresultsiLinkageResults. mplr

N eXt’ S p e Cify W h e re th e This linkage results file contains 358 linked pairs.
S m a | |e : res u |ts fl | es S h O u |d be Indicate How Many Pieces the Input File Should be Split Into
Wri't'te n. Splitinto | 2 Pieces

Each ofthe output files will contain approximately 179 linked pairs.

Specify the Directory Where the Output Files Should be Written

Directory




Strategies for Manual Review

Press th e S p | |t b utto n. @ Split or Merge Linkage Results Files

1~ spiit . Merge

The process may take a few
moments to run.

Split a Linkage Results File

Provide the Location of the Linkage Results File to Split

File Path |C:\Users\matchpri inkageResults. mplr

When its finished you will find the
newly created results files in the
folder you specified on the o

p reVI O u S Sl Id e . Each ofthe output files will contain approximately 179 linked pairs.

This linkage results file contains 358 linked pairs.

Indicate How Many Pieces the Input File Should be Split Into

Specify the Directory Where the Output Files Should be Written

They will have names like:
LinkageResults.part1of2

Directory | C\Users\matchproiresultst

Cancel

LinkageResults.part2of2




Strategies for Manual Review

@ Split or Merge Linkage Results Files

Note: the cases are split
randomly between the files. It |- ——

|S ﬂ Ot p OSS' b | e tO eXpO rt Provide the Locations of the Linkage Results Files to Merge
specific subsets of cases to = File Locations
one file or another.

You can recombine all the
pieces after they have been

Specify the Location of the Merged Linkage Results File to Output

individually reviewed using the S
Merge tab.

Cancel




Strategies for Manual Review

@ Split or Merge Linkage Results Files

I+ Split ,__I, Merge

To merge files, press the Plus
sign to add each file you want

R Provide the Locations of the Linkage Results Files to Merge
to merge to the list. ot

Merge Linkage Results Files

tchprovresults\LinkageResults. part1of2. mplr
CilUsers\matchprotresultsiLinkageResults. partZ2of2. mplr

Specity where you'd like the

Press th e M e rg e b utto n to Specify the Location of the Merged Linkage Results File to Output G
. . File Path

combine the files.

Cancel




Strategies for Manual Review

You may also find it helpful to subset (filter) and/or sort the records by
primary site and histology. This way you can work through all the cases

of a specific type at the same time to avoid switching between manuals
between every other row.

You can add columns (e.g., a primary site column) by pressing the Add
Columns button on the manual review screen and selecting the fields in
the table. Each row corresponds to a new column.

-"_"* } Enter the additional fields to display into the table below.

Record 1 Field Fecord 2 Field

E=g Delete Non-Matches : . : .
¥ primarySite [400] primarySite [400]

Table

Similarity | = | Value 1 *  Walue 2 - |




QUESTIONS ?



