Automated research and mining of
reaklife hospital cancer care data
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THIS PROJECT IS SUPPORTED BY THE EUROPEAN SOCIAL
FUND AND THE STATE BUDGET OF THE CZECH
REPUBLIC.
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Presentation Is divided 1o 3 parts

Al. Briefly abouthey' I G A2y I f LINR2S
and informative platform for comprehensive
cancer centers/ [/ |/ a €

A 11. Software application support tie project-
draft and development of the application for
automatedresearchand mining of realife
hospital cancer care data

A 111. Predicted possibility of usirnige application as
an information support for screening programs in
hospitals (colorectal carcinoma example)
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Project background

Realization of the project is supported by the European social fund and
the state budget of the Czech Republitis two-yearproject was started
on 1February 2012.
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Project is lead by the Masaryk University Brno, Institute of Biostatistics
and Analyses in cooperation with 13 partner hospitals

.l'-'..
b -.
s 2.
T, @j. ] R
(ERS;. MU '3 4 e
AE, m | 3 ) J
2 & . g T oL
= £ | e T - | 'y ~. I"I-L:a
H 2 J I o e O
s IBA = B NP
/r,,.‘NA B -y - L y

The professional guarantee of this projezthe Czech Society for
Oncology




Goals of the project

A To build up an educati@ and informatioral support for the oncologist

Provideworkshops, seminars and conferersce

Central education portal with ghne education materials and live reports will be
available on www.icop.cz

Scientific publicatios and data analyses wilbe the substantial outcome of the project

A Bring/reveal new data sources for the oncologist

The administrative and epidemiological data about the cancer icea# the partner
hospitals will be processed

Thanks to the involvement of most of the CCCs, the project will be able to analyze
representativeportion of national data about cancer care in the Czech republic.

The information support of the CCCs and the new data source will be implemented as
a software data warehouse application providing analytical output over the data of
involved CCCs
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Software application support of the projectiraft and
development of the application for automatedsearchand
mining of reallife hospital cancer care data
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Reallife hospital cancer care data

A Data from Hospital Information System(s)
il L{Qa RAFFSNI FY2y3 [/ /] &
I Contains a lot of information in ngmarametric form

I Cooperation of the supplier of the HIS, additional
cosisfor the CCCs

I Only asupportverole

A Use of the more universal data sources
I Medical Insurance Records
I National Cancer Registry



Data integration

Czech = Medical
Cancer ' insurance
Registry reports
(CCR) ?
Tumordiagnosis Patients treatment
TNMclassification Hospital processes and procedures
Clinical stage Approximatecosts

A new information-rich resource

I-COR, DATABASE
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-COP is designed as a tool for information support of physicians caring for cancer patients. Based on data fusion project of the National Cancer
Registry and operational-administrative data of the payer health care_ Its main ambition is to create an information base that will provide a combined

output of these sources and define further analysis and their implementation.

Conceptual draft of the proposed application
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Presented outcomes are based on realistic, but not a real data in order to protect
privacy of patients and partner hospitals. S, < IBA
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FCOP is designed as a tool for information support of physicians caring for cancer patients. Based on data fusion project of the MNational Cancer
- -} = d
Reqgistry and operational-administrative data of the payer health cara_Its main ambition is to create an information base that will provide a combinead

Proposed-COR, ,components

I-COR Databasec integration of clinical information on primary diagnosis and treatment of oncologic patients from the
Czech Cancer Registry (CCR) data and administrative data from medical insurance records will allow us to create informat
NAOK YSNHSR RIFIGFolasS GKIFIG 2FFSNBR O2YLX SGSte ySg LISNELISC
designed-CORy database is a fundament fail I-CORtools described bellow.

Q I-CORy Reportingg I-CORp Reporting will provide physicians and other hospital workers with a set of predefined, although
~ still customizable views dhe I-COR, database. These views will be realized through the securebasid reporting tool
and it will primarily offer the basic analyses of patients structure, treatment load and regjiated data of given facilitythe
outcomes could be directly compared with the national reference values.

g I-CORy Browserg secureweb-based tool that will allow advanced users to define their own, very general views of the raw
primary datafrom I-COR database The primary part of this tool will be designed as a pivot table with defined selectable
dimensions. Each group of patients displayed in this pivot table could be selected by variety of filters.

\(t? I-CORp Analysesg the on demandanalyses that cannot be implemented directly in gtendard I-COR, ,SW tools These
will be prepared as a standalone output focused on the specific topic of the cancer care.
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+aeess COP is designed as a tool for information support of physicians caring for cancer patients. Based on data fusion project of the National Cancer
+$49:23+ Registry and operational-administrative data of the payer health care. Its main ambition is to create an information base that will provide a combined
*oit output of these sources and define further analysis and their implementation.
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\Q Reporting K Browser T & Analyses Z Help i Info
I [ Intreduction ] | Epidemiclogy of cancer T Detection of diseases T Patients of Hxx in NOR T Treatment load of Hxx _

-COP Reporting provides physicians and other hospital workers set of predefined, but customizable views into the database of FCOP. These views are
realized through web-based reporting and mainky offer analkysis of cancer patients structure, regional related data of given facility and standardized
predefined patient information sets compared with average values in the whale country.
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Epidemiology of cancer

Descriptive data on the epidemniclogy of
cancer fram NOR - incidence, maortality
and prevalence in the study population

(selected counties or districts).

Treatment load of Hxx

Characteristics of cancer patients
treated in Hxx (fram reported treatment
data and MOR) - regional distribution,
representation of diagnoses, groups of
patients.

4 1

Detection of diseases

Characteristics of diagnosed patients in
the study paopulation - representation of
gender, age of the patients, stage
detection.

L
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Patients of Hxx in NOR

Characteristics of cancer patients
diagnazed, treated or dispensarized in
Hix - regional distribution,
representation of diagnosis, stage of
disease.
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Report

Epidemiclogy of cancer-trend

Report

Gender - trend

Epidemiology of cancer - selected diagnosis

Epidemiology of cancer - list of diagnoses

Gender - selected diagnosis
Gender - list of diaghoses
Age - trend

Age - selected diaghosis
Age - list of diagnoses

Clinical stage - trend

Clinical stage - selected diaghosis

Clinical stage - list of diagnoses

Report

Number of records -trend

Number of records - selected diagnosis
Number of records - list of diagnoses
Gender - trend

Gender - selected diagnosis

Gender - list of diagnoses

Age - trend

Age - selected diaghosis

Age - list of diagneses

Reporting will be designed as a set of dynamic

Clinical stage - trend
epOI‘t Clinical stage - selected diagnosis

| Clinical stage - list of diagnoses

Report

Patients of Hxx by residence - trend

Patients of Hxx by residence - selected diagnosis
Patients of Hxx by residence - list of diagnoses
Oncology load of Hxx - trend

Oncology load of Hxx - list of diagneses

Clinical stage - trend

Clinical stage - selected diaghosis

Clinical stage - list of diagnoses
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[ resom | 8 p_4
% Whole country | @ Regions | # Districts vx e L

- study population is from selected [blue) regions An ﬂl'y'SiS SE'EI:‘tiDrI'

Czech Republic O selected region ar district
O region with some selected districts

O unselected region or district
=
Displayed units :
-% Analysis setup:
Displayed value: Displayed units: Aggregate functians: a Stud}f
& incidence © absolute numbers © sum 8_ pupulatiun
' mortality ® % chare © average >
© inc. & mar, ' conversion to 100 000 T median -g
w1 index © ASRE) & Reference
© prevalence © ASR (W) population
- Displayed
units

Show

Analysis filter:

[C50- female breast cancer ~|

. Group of diagnoses - DlagnDSIS
|Breast - female (C50) |
.f' Gender
| Stage of diagnosis according to NOR
| Selected diagnoses: - .ﬂ.gE

Stage of tumar v % Period

M stage |

M stage |l L Stage

M stage Il

I stage IV ekl
0- 85+ i Show I WfA - objective reasons .

I — I N/A - incomplete record Other DptanS:
Order

Show Show

I-COR Reporting will support options/filters to customize displayed reports
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Cancer epidemiology - list of diagnoses ] . x
Study population: region - PHA | Reference population: whole country bl
Displayed value: incidence | Time period: 1977-2008

Analysis selection:
zastoupeni skupiny diagnéz (%)
" 1 i 1 i 1 i 1 i L " L " 1 i 1 i J u M E

+ 0 Analysis setup:

o
o
&
o
0
=
=]
-
]
-
=
-
>
@
b
=]

other neoplasms of skin (C44) [N=36262] 5

colon and rectum (C18-C21) [N=25700]

trachea, bronchus and lungs (C33,C34) [N=23217] 4
breast - women (C50) [N=21037]

prostate - men (C61) [N=10293] -

bladder (C67) [N=7221]

stomach (C16) [N=7134] o

kidney (C64) [N=6293]

uterus - women (C54,C55) [N=5967] o

pancreas (C25) [N=5859]

melanoma of skin (C43) [N=5491]

cervix uteri - women (C53) [N=5422] 4

gallbladder and bitiary tract (C23,C24) [N=4540]
ovary - women (C56) [N=4335] 4

leukemias (C91-C95) [N=3795]
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: + Study
> ¢ population
¢
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« Cancer epidemiology - trend in female breast cancer (C50) @

Study population: region - PHA | Reference population: whole country
non-Hodgkin's lymphoma (C82-C85,C96) [N=3460 Displayed value: incidence
ENT (C00 - C14) [N=3301
liver and intrahepatic bile ducts (C22) [N=3274]
brain and spinal cord KTO-E;%I [N -Zggg
roid gland (C73) [N=1
b larynx (C32) [N=1780
multiple myeloma (C90) [N=1323]
testic - men (C62) [N=1268
esophagus (C15) [N=1173
Hodgkin's disease (C81) [N=1017
connective and soft tissues (C47,C49) [N=765
other malignant neoplasms [N=10917
in situ neoplasms (000-D0%) [N=5720
uncertain / unknown behavior (D37-D48) [N=867]

1 Displayed
1407 units

1304

N
&
¥
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120 Analysis filter:

Diagnosis
1104
Nistudy) = 211791 | Nireference) = 1710 556 E

1004 Gender

90 1
1 Age

80

conversion to 100 000 people

704 Period

60

Stage

50

T
o
o
=
17

1977
1978
1979 1
19804
1981
1982
1983
1584
1585
1986
1987
1588
1989 1
19804
1991
1992
1993
1994
1995
1996
1997
1998
1999 1
000
001
003
004
005
00&
007
008

T.H.M

2
2
2
2

year
Nistudy) = 21 037 | N{reference) = 137 131 [-#- study population - reference population | Other options:

Predefined customizable reports will offer the analyses of the processed hospital data. Compa

the specific hospital results with national reference values will be available to evaluate the hosp -
outcomes. M§ Eﬁ
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sreess  FCOPis designed as atool for information support of physicians caring for cancer patients. Based on data fusion project of the Mational Cancer
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4
[ [ Introduction ) T Oncology patients of Hxx Treatment of patients of Hxx _

I-COP Browser - a tool, which allows the advanced users to define his/her own, very universal views of primary data from the FCOP database. This tool
ﬁ is designed as general contingency table aliowing to set any available parameters against each other. Every set of patients analyzed in browser could

be qualified by a wide set of avallable filters. This way, the desired output could be easily acquired and further refined. Prepared outputs could be
exported in the MS Excel format

Oncology patients of Hxx Treatment of patients of Hxx
o An analysis of patients with identified e Analysis of treatment process and
\m“' relationship to the oncology treatment \uoﬁ"" \ associated expenses of selected
= according to records from NCR or o patient from hospital.
available claims.
© 2011 Institute of Biostatistics and Analyses, Masaryk University
Report hame Description
A: Oncology patients treated in Hxx Group of patients, for which the records of tumor diagnostics in NCR have been acquired.
E: Patients of Hxx without tumeor diaghosis confirmation Patients with possible oncology treatment in He, but without any tumor record in NCR.
X: Oncology patients of Hxx without recorded treatment Oncology patients with record assigned to Hxowithout any claims in Hxx data.

Report name Description

Treatment overview of selected patient Owerview of procedures and associated expenses during treatment of selected patient.
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same environment of proposed web based application.
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Group of diagnoses:

@ oz O no O not specified

¥ any diagnosis

Breast - female (C50)

Selected diagnoses:

[C50- female breast cancer ~|

Diagnoses chapter:

[Meoplasims |

Group of diagnoses:

|ENT (COO0- C14)

Single diagnosis:
|— all diagnosses in selected group - j

Frorm: To:

[lanuary =] [1998 =| - [december -| [2010 =]

Care type: Department:

Dirug v X
M Afinitor (Everclimus LOTXE10)

-

I Alimta (Pemetrexed LO1BAD)
I Avastin (Bevacizumab LO1XCO7)

[ |
standalone only

in combination with chemotherapy

both

CRale

any of selected drugs
all selected drugs in one treatment period

O

Care type: |- not specified - M

| Targeted therapy

@ yes © no © notspecified

¥ any diagnosis

Diagnoses chapter:

[- notspecified-  -| |- not specified -

Show

< b 4

[

Analysis setup ]

b

Basic options

[Meoplasms

Group of diagnoses:

[ENT (COD-C14)

Single diagnose:

|— all diagnoses in selected group -

From:

Tao:
|January ~| [1998 ~| - |december =| |2010 =

[

Department: |- not specified -

Show

[

upof analyzedpatientswill be selecte

b

Patients |

Patient ID

Diagnosis
in NCR

Diagnosis
in claims

Address
Sex
Age

Period
Stage

T.H.M

Applied therapy

seting awide rangeof filters, similarlyto I-COR, Reporting
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Oncology patients treated in Hxoc (Patients: 361 of 134021) Bl - % 4
Basic options - without limitation
Patientz - DG, in claims: female breazt cancer (CH0) [ Analysis setup ]
Applied therapy - Targeted: Erbitux,Herceptin,...

table rowes: Targeted therapy - drug | table columns: Group of diagnoses in claims »  Basic options

Walue breast - women (C50)
. . Patient count 3 " Patients
Erbitux - Cetuximab -
Proportion 0. 8% Applied therapy
i Patient count 368
Herceptin - Trastuzumab -
Proportion 99.2% Care type
T b - Lapatinib Patient count 18 S
rb - Lapatini
e P Proportion 54 urgerny

Radiotherapy

Analysis setup

Table columns: | Group of diagnases in claims H eo-: Targeted
therapy
Hormonal
: . ?
Table rows: Targeted therapy - drug A e therapy
Imunotherapy
Values: Patient count = 0?2

Bisfosfonates

Average age at the diagnosis date

Count of treatment periods

Average duration of treatment periods

Average approx. expenses for treatment periods

| Average hospit. duration during treatment periods

The main output will be an interactiyavot table, whereclicking ora single table cell leads to a listpattients

fulfilling theinclusion criteria othis cell.
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A detailed list opatients will be available. By clicking i@ individual patienit is possible to obtainlata onall of

his/herreported treatment.



