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From eHealth implementation …

… towards predictive management of care



Our journey to the national cancer 
information system was long ….

…. and is still going on

https://www.crcprevention.eu/



The Czech system gained a lot experience from Joint Action projects

https://ecpc.org/policy/joint-action-on-cancer-control-cancon/
https://www.ipaac.eu/

Patient-centred model of careFocus on prevention Cancer centers networking Integrated cancer control

https://ecpc.org/policy/joint-action-on-cancer-control-cancon/
https://www.ipaac.eu/


…. 19xx …. 2012 …. when we started

HETEROGENEITY IN LOCAL
INFORMATION SYSTEMS

SEPARATED KEY 
INFORMATION SOURCES

Clinical monitoring

Health care 

payers

Diagnostics

?
LIMITED 

CENTRALIZATION

Items in cancer registry were reported in special 

formulas as „additional“ duty of providers.

…. In past

Extensive data collection, outcomes of 

laboratory examinations, details on hospital 

stays, etc. were not included. 

The registration was only epidemiologic.

Multi-source data integration, addressed communication with 

citizens were limited due to insufficient legal mandate. 

Organization of protocol – based observational studies was 

complicated, associated with administrative burden. 



2017 -> a new comprehensive cancer registration system

HETEROGENEITY IN LOCAL
INFORMATION SYSTEMS

SEPARATED KEY 
INFORMATION SOURCES

Clinical monitoring

Health care 

payers

Diagnostics

?
LIMITED 

CENTRALIZATION

Future …

The system covering all already running 

data collection processes, their sources 

and data outcomes (diagnostic units –

primary care providers – hospitals …) 

Legal background supporting multiple source 

data integration. Law-based clear mandate 

and duties for all providers. 

Minimized „additional“ data collection by professionals.

Centralized data flow for statistical and analytical 

purposes as obligatory component of eHealth system. 



Successful system? -> sustainable collection of highly representative data

?

The Czech strategy is to develop a system exploiting already generated administrative 

data flow(s) and all reporting systems based on e-health documentation records



Successful system? -> complex coverage of all segments of care

Prevention
screening

Diagnostics 
& therapy

Palliative 
care

Primary 
care

Follow-up
Supportive care

CZ-DRG

Cost quantification and benchmarking

Organized prevention End–of–life care

Standardized clinical information systems

Mapping social and 
community health 

care servicesStandardized eHealth documentation 

Call and recall 
systems, personalized 
invitation of clients

Laboratories Primary care Hospitals
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Key (high volume) component: 
Registry of all reimbursed health care services

Health insurance 

companies

Diagnostics Therapy Supportive care Palliative 
care

Time-related individualized parametric data records 

Full centralization 
of data of health 

care payers

4

Year

Administered care 

(procedures, 

drugs, etc.)

Unique 

patients

2010 784 310 890 10 421 267

2011 789 265 885 10 472 704

2012 791 155 251 10 422 625

2013 818 172 692 10 442 772

2014 850 798 615 10 486 511

2015 981 389 090 10 512 790

2016 1 001 561 133 10 577 032

2017 1 016 619 794 10 610 900

2018 1 038 552 817 10 680 876

2019 1 085 826 827 10 760 256

2020 1 074 565 406 10 682 356

2021 1 154 277 090 10 801 319
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Standardized clinical and laboratory IT systems

Health insurance 

companies
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II. TRAJECTORY IN TIME

III. HEALTH CARE DATA

Examinations

AE monitoring

„Omics“ data

External registries

Tissue banks

Core modules

Satellite modules

CZ-DRG modules

https://drg.uzis.cz/klasifikace-pripadu/web/

DRG 1 DRG 3DRG 2

MDC

DRG base

DRG 
categories

5

https://drg.uzis.cz/klasifikace-pripadu/web/
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treatment
reimbursed by 
HIC (NRRHS)*

Cancer
record

Main
reporting

data from death
certificates
(IS ZEM)*

cancer in CNCR for population-based analyses

*  not available for all tumours

Additional specific clinical
data*

N

1

1

1

1

N

N1

pathology
/ cytology 

result*

1

N

1

childhood cancers

selected neoplasms of
lymphoid, haematopoietic

and related tissue

selected solid tumours
1

Centralized population-based registry: automated data flow

Health insurance 

companies

Oncology

CANCER REPORTING 
by clinical facilities

Surgery

Pathology / 
cytology

Pathology / 
cytology

CNCR database 
(NHIS, IHIS CR)

LABORATORIES

Radiology

6

Clinical departments

Feedback
Control

Feedback
Control



Centralized population-based registry: cancer epidemiology 

1977

Absolute counts 2013 2014 2015 2016 2017 2018 2019 2020

Incidence 58 734 58 903 59 528 60 186 60 035 59 325 62 568 57 157

Mortality 26 958 26 910 26 681 27 109 27 183 27 521 28 025 27 841

Prevalence 367 075 381 528 395 891 410 168 423 369 434 966 449 405 457 455
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System for management and evaluation of organized screening

Selection of people 
to be addressed 

Backward monitoring 
of personalized trajectories

PROSPECTIVE MODE

RETROSPECTIVE MODE

Dušek L. et al. Architecture and implementation of information strategy serving population-based cancer screening programmes
in the Czech Republic. International Journal on Biomedicine and Healthcare, 2015, 3(2), 7-11.

Common SW for all providers 
and insurance companies 



System for management and evaluation of end-of-life care

Questionnaires

QL monitoring

DWS of health care 

provider

Personal 
history

Indication InterventionEntry Evaluation

Risk 
factors

Inpatient care

Emergency 
care

Social 
services

End of life care
Trajectories
Feedback 
assessment

Outpatient health 

and social services

Paliative
care

Kabelka L., Dušek L. NECPAL Tool Aids Early Identificaton of Palliative Care Needs. Journal of Palliative Medicine, 2022.



Data rich -> information rich: ANALYTICAL SERVICES & OUTCOMES

Cost

Clinical trajectory

Risk 
stratification

AE/ relapses / …… 

Outcomes

Budget 

impact 

HTA Equity
Performance

Patient 
pathways

EBM
Standardized 
protocols

Safety, efficacy
Patient
centredness

Accessibility of 
care, networking 
of providers
Volume of care

Population 
data

Clinical data
/EHR/

Specialized 
registries 
(surveys)

Consumption 
rates, migration 
of patients

Social & 
demographic 
typology of 
treated patients

(Re)distribution of 
care
Inter-regional 
migration for care

Pathways: 
primary and 
follow-up care 

Pathways: specific 
therapeutic 
procedures / drugs

Compliance to 
protocol(s)
Patient flow 

Performance of 
tumor 
management 
teams 

Time aspects of 
diagnostics, 
staging, follow-up

Population-based 
indicators:
e.g. mortality and 
survival 

Hospitalization-
related safety 
and outcome 
measures  

Clinical trials
Adverse events, 
Patient’s 
satisfaction and QL

CCCN Pilot Model – Reporting Standards. 
In EU Guide on Quality Improvement in 
Compehensive Cancer Control. 



unknown

Examples of reporting generated by the Czech National Cancer Control System: I. Population level

Main trends: 

incidence & mortality

Clinical stages

5 yr survival of patients in 

time trends

Age specific incidence 

in time trends 

Regional benchmarking
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Stage of the disease

1 2 3 4 not recorded

Main trends: 

prevalenceModel of prostate cancer (C61)

Stages
Predicted incidence 2022

Incidence (90% CL)
Stage I+II 5 132 (4 680; 5 585)
Stage III 643 (587; 699)
Stage IV 817 (727; 907)
TOTAL 7 566 (6 754; 8 377)

Stages
Predicted prevalence 2022

Prevalence (90% CL)
Stage I+II 60 460 (60 056; 60 864)
Stage III 9 152 (8 995; 9 309)
Stage IV 5 676 (5 552; 5 800)
TOTAL 81 434 (80 965; 81 903)
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Prevalence1 (k 31. 12. 2020)

No. per 100 000 men 1 330

Absolute counts 70 159

2010–2014 2015–2019

Stage 1+2 100 % 100 %

Stage 3 97,3 % 99,9 %

Stage 4 43,5 % 46,6 %

TOTAL 93,4 % 94,1 %

2019

Some highly organized program 
of early detection is needed 
(Van Poppel, H. et al. European 
urology vol. 79,3 (2021): 327-
329)



Examples of reporting generated by the Czech National Cancer Control System: II. Hospital level

Outcome measures: 5yr 

survival – benchmarking 

Benchmarking of survival 

after given medication  

Catchment area of centers 

and hospitals

Distribution of care among 

regions/centers

0 12 24 36 48 60 72 84 96

0,0

0,2

0,4

0,6

0,8

1,0
Registr CORECT

medián OS - 28,4 měsíce

Studie AVF2107g*

medián OS - 20,3 měsíce

Studie NO16966 *

medián OS - 21,2 měsíce

Medián OS

Čas (měsíce)CC in the region                   Other CC 

Hospital in the region   Other hospital
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Source: Ministry of Health

Updated according to 
https://www.linkos.cz

Netvorking of CCCs

Regional CCCNs

www.onconet.cz

www.linkos.cz



Examples of reporting generated by the Czech National Cancer Control System: III. Screening programs
Model diagnosis: colorectal cancer

CRC screening: 

FOBT regional coverage 

CRC screening: 

age-specific coverage

FOBT positivity: time trend and 

regional profile

30,8%
21,8% 43,4%

Coverage in time trend Share of primary care 

specialists 
Colonoscopy screening:

regional coverage

+4,4%
+2,0% +7,3%

23,2
0,9 103,3

Coverage by 

screening

Age group

One-year 

interval
Two-year

interval

KT: 26,6

JH: 30,1

ZR: 29,6

KV: 32,2

BR: 33,8

ZN: 34,3

PB: 31,1

CK: 30,3

TR: 40,1

BN: 23,4

OL: 39,8

PT: 22,0

TC: 25,0

JI: 33,6

TA: 31,6

SY: 33,1

PS: 30,0

SU: 43,4

PE: 33,4
PI: 35,7

HB: 30,4

FM: 25,5

UO: 37,5

BV: 31,9

CL: 32,4

TU: 29,8

VS: 33,8

LT: 37,4

LN: 32,6

PJ: 33,0
OP: 34,6DO: 31,1

ZL: 37,8

HO: 35,0

MB: 36,7

CR: 33,7

RK: 36,5

NJ: 27,2

BK: 36,0

CV: 38,6

KH: 24,4

RA: 22,7

JC: 25,8

PA: 30,5

HK: 26,9NB: 33,1

KO: 25,6

SM: 23,4

CB: 30,2

BO: 29,5

ST: 21,8

LI: 34,7

UH: 39,1

CH: 24,0

VY: 29,7

DC: 26,6

PR: 40,5

NA: 36,9

PV: 37,9

KM: 37,4

JE: 35,1

SO: 31,8

KD: 29,5

ME: 26,9

BE: 27,7
PZ: 23,4

PH: 26,6

RO: 36,0

AX: 23,9

TP: 32,9
MO: 35,0 JN: 27,4

UL: 28,5

KA: 31,3

BM: 30,0

OT: 31,5

PM: 25,5

Men and women aged over 50 Coverage in 

percents

> 40,0

35,0-40,0

30,0-35,0

25,0-30,0

< 25,0

Positivity

Region

Year

Positivity

Men and women aged over 50

Difference (%)

KT: 3,4

JH: 3,0

ZR: 5,8

KV: 3,7

ZN: 3,3

BR: 3,7

PB: 6,0

CB: 4,7

CK: 4,2

TR: 5,0

BN: 6,3

PT: 2,3

OL: 4,2

JI: 3,4

TA: 4,1

TC: 5,2

SY: 7,2

PS: 4,6

SU: 3,9

PE: 4,2
PI: 2,3

HB: 6,5

FM: 4,2

UO: 4,2

BV: 5,8

LT: 4,5

CL: 4,1

TU: 4,2

VS: 4,2

LN: 4,6

PJ: 3,4
OP: 4,7

ZL: 3,8

DO: 2,5

ST: 4,5

HO: 6,4

MB: 5,3

CR: 3,8

RK: 4,4

UH: 6,6

NJ: 3,2

BK: 3,9

CV: 2,0

KH: 4,5

JC: 6,3

RA: 5,2

PA: 3,5

PR: 4,9

HK: 4,3NB: 4,9

KO: 4,0

JE: 6,3

SM: 5,8

BE: 3,7

BO: 4,5

LI: 5,4

CH: 3,9

VY: 4,8

DC: 4,3

NA: 2,5

PV: 7,3

KM: 4,9

SO: 2,2

KD: 5,8

ME: 5,2

PZ: 4,8

PH: 4,5

RO: 5,0

AX: 4,5

TP: 2,6
MO: 2,7 JN: 4,6

UL: 4,7

KA: 4,2

BM: 4,1

OT: 3,9

PM: 2,2

> 6,0

5,0-6,0

4,0-5,0

3,0-4,0

< 3,0

Number 

per 10,000

KT: 37,5

JH: 55,7

BR: 1,9

BN: 8,4

OL: 3,3
ZR: 26,3

KV: 16,4

ZN: 21,5

PB: 21,0

TA: 9,3

CK: 12,7

TR: 37,8

SU: 6,5

PI: 9,2

HB: 8,1

BV: 2,8

TC: 12,0

JI: 36,0

SY: 15,2

PS: 13,8

PE: 26,1

PT: 103,3

FM: 65,7

UO: 14,6

HO: 1,7

CL: 21,3

TU: 18,6

VS: 20,6

LT: 22,4

LN: 20,6

PJ: 22,7
OP: 10,5

BK: 2,2

DO: 13,4

CV: 0,9

ZL: 17,4

RA: 8,5

PR: 9,4

MB: 27,9

CR: 26,5

RK: 40,8

NJ: 35,2

KH: 11,0

JC: 14,2

PA: 49,4

HK: 86,9NB: 13,1

KO: 41,5BE: 2,5

SM: 28,8

CB: 26,0

BO: 10,1

ST: 37,3

LI: 69,9

VY: 1,5

DC: 7,5

UH: 15,1

PV: 4,8

CH: 46,4

KM: 3,1

NA: 13,2

JE: 43,8

SO: 35,8

KD: 12,3

ME: 16,0

RO: 8,6

PZ: 26,2

PH: 27,7

TP: 1,7
MO: 7,8

AX: 33,4

UL: 9,0

JN: 33,8

KA: 19,5

BM: 10,1

OT: 24,3

PM: 25,5

> 40,0

30,0-40,0

20,0-30,0

10,0-20,0

< 10,0

Women aged over 50

Year 2011, N = 310 393 examinations

151 (0,1%) other/unknown expertise

Year 2013, N = 339 424 examinations

88 (0,03%) other/unknown expertise

Year 2012, N = 325 631 examinations

77 (0,02%) other/unknown expertise

Year 2014, N = 423 660 examinations

74 (0,02%) other/unknown expertise

Practitioner Gynecologist

https://nsc.uzis.cz

www.mamo.cz

www.kolorektum.cz

www.cervix.cz



Examples of reporting generated by the Czech National Cancer Control System: IV. Palliative care
System controlling data reports over end-of-life care

Main causes of death 

in time trends 

Capacity building 

palliative care

Place of end-of-life care: type 

of health care facility 

Mortality rates: migration Main causes of death by sex: 

population benchmarking

Main causes of death by 

primary cancer diagnosis

2017

2019

2021

Rising capacity of 

mobile palliative care



Information rich for everyone: ON-LINE REPORTING & OPEN DATA

Self – benchmarking 
against centralized 

repository

Dissemination 
of reports among 

centers

CENTRALIZED
DWS



ON-LINE REPORTING & OPEN DATA

www.svod.cz

Dušek L et al. Epidemiology of Malignant

Tumours in the Czech Republic [online]. 

Czech Republic.ISSN 1802 – 8861.

www.uroweb.cz

Mužík J. et al Uroweb: portal of

epidemiology, diagnostics and treatment of

urological cancers. ISSN 1804-6371



ON-LINE REPORTING & OPEN DATA

http://nrpzs.uzis.cz

Accessibility of services

Health care networks

and infrastructure

Regional models

of cancer care, presenting 

professionals 

and navigating patients

National registry 
of health care 
professionals

National registry 
of health care 
providers



Map of facilities involved in 

comprehensive cancer care

Diagram of cancer care

Types and numbers of facilities

Link to a regional Cancer Centre

Regional news

Regional models of cancer care

Detail of a health care facility

www.onconet.cz

Dušek L. et al. Comprehensive Cancer Care Network – a model [online], 
Masaryk University, 2017 [cit.15. 02. 2018]. Available from WWW: 
http://cccn.onconet.cz. 2018 | created by IBA FM MU 



Current challenges ……

Primary data standardization with 
respect to diagnostic and clinical 
guidelines

Personalized prevention, 
well targeted, including 
screening programs

Implementation of data protection 
policies without lost of information, 
secondary data processing and 
sharing

interventions

Personalized
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