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Summary 4
Backgrounds: All three cancer screening programmes recommended by the Council of the
EU are available to defined target age groups in the Czech Republic. Organized programmes
for screening of breast, colorectal and cervical cancer have been initiated in the last decade.
Materials and Methods: A system for information support, as an essential component of organi-
zed screening programmes, has been implemented in all screening programmes. It comprises
the Czech National Cancer Registry to monitor the cancer burden and population impact of
the programmes, the National Reference Centre as a provider of nationwide insurance claims
data, and the specialised databases of all three programmes, which collect information on
screening, diagnostics and final diagnoses. Results: Early diagnostics of malignant neoplasms
and progress in therapy have helped to stabilize mortality, even in diagnoses with increasing
incidence. The coverage of the Czech screening programmes has constantly been rising; howe-
ver, it is still insufficient: 51.2%, 17.9% and 48.4% of the target population was covered at the
end of 2008 in breast, colorectal and cervical screening programmes, respectively. In 2008,
a total of 468,419 women underwent screening mammography and 2,128 tumours were de-
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tected (4.5 per 1,000 screened). According to the screening colonoscopy registry, more than biomedicinskych &asopis.
13,000 men and women underwent preventive colonoscopy in 2009, 4,085 patients were di-
agnosed with adenoma and 619 with colorectal cancer, mostly in the early stages. The infor- =

mation system for cervical screening was implemented in 2009 and has been running in pilot
mode; the first results are expected at the end of 2010. Conclusion: The system for information
support within organised cancer screening programmes enables monitoring of the perfor-
mance of screening and diagnostic centres and thus helps to maintain continuous quality im-
provements, which are a necessary presumption for replicating the promising results of clinical
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CZECH NATIONAL CANCER SCREENING PROGRAMMES IN 2010

Souhrn

Vychodiska: V Ceské republice jsou muziim a 2enam v definovanych cilovych skupinach dostupné programy pro screening zhoubnych nador(
dle doporuceni Rady EU. V poslednim desetileti byly postupné zahajeny organizované programy screeningu karcinomu prsu, kolorektalniho
karcinomu a karcinomu délozniho hrdla. Materidl a metody: Systém informacni podpory, ktery je klicovou soucasti organizovanych screeningo-
vych program(, byl zaveden ve viech programech. Systém zahrnuje Narodni onkologicky registr CR pro sledovani populaéni zatéze zhoubnymi
nadory a vlivu screeningovych program(, Narodni referen¢ni centrum jako poskytovatele udaja ziskanych sbérem dokladl platcd zdravotni
péce a specializované databéze jednotlivych screeningovych programd, které sbiraji idaje o screeningu, diagnostice a kone¢nych diagnézach.
Vysledky: Silici v¢asny zachyt zhoubnych nadord a pokroky v 1é¢bé pomahaji stabilizovat mortalitu, a to i u diagndz se stoupajici incidenci.
Pokryti ceské populace screeningovymi vysetfenimi setrvale roste, nicméné je stale nedostatecné: v programech screeningu karcinomu prsu,
kolorekta a délozniho hrdla ¢inilo pokryti na konci roku 51,2%, 17,9% a 48,4% cilové populace. V roce 2008 podstoupilo screeningovou mamo-
grafii 468 419 zen a bylo nalezeno 2 128 nadord prsu (4,5 na 1 000 vysetfenych Zen). Dle Registru screeningovych kolonoskopii podstoupilo toto
preventivni vySetreni v roce 2009 pies 13 000 muzu a Zen, 4 085 jich bylo dignostikovano s adenomovym polypem a 619 s kolorektalnim karcino-
mem, vétsinou v ¢asném stadiu. Informacni systém pro cervikalni screening pracuje v pilotnim provozu od roku 2009 a prvni vysledky pfinese na
konci roku 2010. Zdvéry: Systém informacni podpory v organizovanych screeningovych programech umoznuje monitoring kvality jednotlivych
center, a tak pomdaha soustavnému zlep3ovani kvality, coz je nezbytny predpoklad zopakovani slibnych vysledkd klinickych studii. Aby mohl byt
dosazen vyrazny popula¢ni dopad na populac¢ni incidenci a mortalitu, bude nezbytné vyznamné zvysit pokryti screeningovymi vysetfenimi v ci-

lové populaci. Programy by mély byt transformovany na populacni, coz zahrnuje adresné zvani viech osob v cilové populaci.

Klicova slova

screening — zhoubné nadory — informacni system

Backgrounds

With regards to evidence from clinical
and epidemiological studies, the Coun-
cil of the European Union recommends
cervical cancer, breast cancer and colo-
rectal cancer screening to be offered to
citizens of the European Union by its
member states [1].

Breast cancer screening with mammo-
graphy can decrease breast cancer mor-
tality in target population by 25-30%
[2], as demonstrated in randomised con-
trolled trials in the United States and Eu-
rope and in several meta-analyses; the
results were successfully replicated in
many European programmes: Denmark
[3], Finland [4], Iceland [5], Italy [6], the
Netherlands [7], Spain [8], Sweden [9,10]
and United Kingdom [11].

Colorectal cancer (CRC) screening with
annual guaiac faecal occult blood test
(gFOBT) was demonstrated to decrease
the CRC mortality by 33 percent in U.S.
randomized trial [12]. European trials
showed reduction of the CRC morta-
lity by 15% [13] and 18% [14] with bien-
nial gFOBT. The reduction persisted after
9 rounds and reached 43% in all-rounds
participants [15], emphasising impor-
tance of regular attendance by partici-
pants. Including also the unpublished
results of the Goteborg trial, the mor-
tality reduction of 16% was estimated
in Cochrane systematic review [16]. An-
nual or biennial FOBT screening also sig-
nificantly decreases CRC incidence [17].

Immunochemical faecal occult blood
test (iFOBT) seems to have even better
performance than gFOBT [18,19] and
first promising results from randomized
trials have been published [20]. Colono-
scopy seems to be a powerful screening
tool, with estimated decrease of CRC in-
cidence up to 90% [21-24]; however, di-
rect evidence is necessary to estimate
its effectiveness [25]. The low risk of CRC
after colonoscopy persists for more than
10 years [26-28], which potentially en-
ables a long interval between screening
examinations.

Screening for cervical cancer based on
cytology was not evaluated using ran-
domized controlled trial assessing de-
crease in the disease mortality and evi-

dence was derived from cohort and
case-control studies [29]. Nevertheless,
these observational studies showed out-
standing decrease in cervical cancer in-
cidence by up to 80% [30]. Decrease in
mortality ranging from 25-80% was
confirmed in the subsequent interna-
tional study [31]. This study also confir-
med that unorganized cervical cancer
screening may completely fail to show
the outlined benefit. Finnish case control
study comparing organised and sponta-
neous pap-smear screening concluded
that the latter is less effective, costs more
and results in more harm in screened
women [32].

Organization is equally important in
breast and colorectal cancer screening

Tab. 1. Screening tests and target populations in the Czech cancer screening

Breast cancer scree-
ning programme

Colorectal can-
cer screening
programme

aged over 50

Cervical cancer scree-
ning programme

N

programmes.
Screening Target population . .
programme (size, end of 2008) Screening test and interval

Women aged over 45
(2,391,574 women)

Men and women

(1,689,159 men +
2,069,800 women)

Women aged over 15
(4,611,111 women)

Mammography, biennial

50-54 years
annual faecal occult blood test

over 55 years

biennial faecal occult blood test
OR primary screening colonos-
copy every 10 years

Cytological examination
of cervical smear, annual
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Fig. 1. Scheme of breast cancer screening process in the Czech Republic.

as well. IARC Handbooks of cancer pre-
vention [29,33] state six characteris-
tics of organised screening programme:
a policy specifying target population,
screening method and interval; a defi-
ned target population; a team respon-
sible for overseeing screening centres;
a decision structure and responsibility
for health care management; a quality
assurance system utilizing relevant data;
and a monitoring of cancer occurrence
in target population.

Cancer screening programmes have
been implemented in most countries
of the European Union [34]. In the Czech
Republic, recommended screening mo-
dalities were offered to target popu-
lation even before publication of the
Council Recommendation. However,
large efforts to organize the screening
programmes have been undertaken
just recently and led to complete offer
of screening modalities, as recommen-
ded by the Council, and proper moni-

toring of the screening process (Tab. 1,
Fig. 1-3).

This article summarizes the status and
latest results of all three cancer scree-
ning programmes in the Czech Repub-
lic and outlines potential future impro-
vement. The results are generated from
unified information system, which is im-
plemented in all screening programmes.

Material and methods

The system for information support is
a vital part of organized screening pro-
grammes. Czech system for the infor-
mation support facilitates effective
configuration and monitoring of scree-
ning process and outcomes. Its compo-
nents include monitoring of cancer epi-
demiology, performance monitoring
of screening centres and monitoring of
screening programme using adminis-
trative data (Fig. 4). The system is opera-
ted by an independent academic body -
Institute of Biostatistics and Analyses

of Masaryk University in Brno, Czech
Republic.

The Czech National Cancer Registry
(CNCR) is an essential source of cancer
burden data. Registration of cancer cases
is obligatory and stipulated by the legis-
lation; the registry therefore covers the
entire population of the Czech Republic
since 1976. CNCR can be combined with
demographic data and with Death Re-
cords Database, provided by the Czech
Statistical Office, and thus enables to es-
timate disease incidence and mortality,
monitor distribution of clinical stages,
cancer treatment, survival, etc. Informa-
tion on cancer epidemiology are available
on-line for wide public at http://www.
svod.cz [35].

The system of mammodiagnostic scree-
ning centres was established in 2002 [36],
at the same time when the programme
started. These centres regularly send
data to the Breast Cancer Screening Re-
gistry. This database includes informa-
tion on screening mammography, ad-
ditional imaging or invasive diagnostic
procedures and final diagnosis. Repor-
ting of screening performance indica-
tors according to European Guidelines
[37] is provided to ensure high quality
and efficiency of the programme.

After pilot studies on colorectal can-
cer screening feasibility performed in the
Czech Republic both before [38] and after
fall of the communist regime in 1989, or-
ganized service screening programme
was initiated in 2000 [39,40] using bien-
nial FOBT as a screening test. Starting
from 2009, primary screening colono-
scopy has been introduced as a scree-
ning test [41]. Therefore, persons aged
over 55 years can now attend a gastroen-
terologist directly to obtain their colo-
noscopy, without need for prior positive
FOBT test.

A pilot organized collection of records
on screening colonoscopy examination
after positive FOBT was initiated in 2007.
The data collected in the Screening Co-
lonoscopy Registry include information
on macroscopic and microscopic results
of colonoscopy, final diagnosis and in-
formation on adverse events during the
procedure. Monitoring of screening per-
formance was proposed in colorectal
cancer screening [42]. U.S. review priori-
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Fig. 2. Scheme of colorectal cancer screening process in the Czech Republic.

measurable, apart from many others,
in the Screening Colonoscopy Registry.
Adenoma detection rate has been re-

tized two performance measures in co-
lonoscopy: caecal intubation rate and
adenoma detection rate [43], which are

cently proven to directly affect interval
cancer rate, and therefore programme
sensitivity [44].
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Pilot collection of records on scree-
ning cervical cytology was initiated in
2009 by establishing the Cervical Cancer
Screening Registry (CCSR). The collected
data include information on screening
examination, its results and results of
indicated histopathology examination.
Such data should provide a basis for per-
formance evaluation according to the
European Guidelines [45].

In the Czech Republic, most of the me-
dical procedures relevant to secondary
cancer prevention are reimbursed wi-
thin public health insurance. After ag-
gregation of the data by the National
Reference Centre (NRQ), it is possible to
use these health insurance data in mo-
nitoring of the screening programmes.
The breast cancer screening programme
can use the data for verification of infor-
mation obtained by its own information
system. Besides that, data can be extrac-
ted to credibly estimate prevalence of
opportunistic screening examinations.
Health insurance data contains informa-
tion on all faecal occult blood tests per-
formed. Therefore, this data source can
reliably supplement individual informa-
tion systems to obtain complete picture
of the screening process. In a similar fa-
shion, health insurance data can be
employed in cervical cancer screening
as well.

Incidence of invasive breast cancer
has been rising in the Czech Repub-
lic since the early 1990s and peaked in
2003, when prevalent round of breast
cancer screening occurred (Fig. 5).
Breast cancer is an example of cancer
diagnosis with successfully improving
early detection (Fig. 6). Further improve-
ment occurred after initiation of breast
cancer screening programme. Cove-
rage by screening mammography gra-
dually increased in 2002-2008 and re-
cently exceeds 50% for two-year period
2007-2008 (Fig. 7). However, no de-
creasing trend is observable in breast
cancer mortality, which remains stable
over 1990s and 2000s (Fig. 8).

The Breast Cancer Screening Regis-
try allows the monitoring of the screen-
ing process using key performance
indicators. Total of 468,419 women un-
derwent screening examination in 2008.
Breast cancer detection rate (num-

CLIENT

=1 GYNAECOLOGIST

CERVICAL
CYTOLOGY

B DATABASE REPORTING

V-8

Fig. 3. Scheme of cervical cancer screening process in the Czech Republic.

Monitoring of Cancer Epidemiology
epidemiology of cancer in target population
evaluation of screening programmes impact

CZECH NATIONAL CANCER REGISTRY (CNCR)

Performance Monitoring of Screening Centres
performance indicators at screening centres
detection of cancer and precancerous lesions

SCREENING CENTRES (BREAST, COLORECTAL, CERVICAL)

Monitoring of Screening Programmes using Administrative Data
monitoring of programmes accessibility by target population
population-based performance indicators
assessment of programmes cost-effectiveness

HEALTH INSURANCE COPANIES NATIONAL REFERENCE CENTRE (NRC)

Data Processor - Information Support Provider

MASARYK UNIVERSITY, INSTITUTE OF BIOSTATISTICS AND ANALYSES (IBA MU)

Fig. 4. System for information support in the Czech national cancer screening program-
mes — components, administrators and objectives.
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Fig. 8. Mortality of cancer diagnoses targeted by cancer screening programmes. Sources of data: Czech National Cancer Registry,

Czech Statistical Office.

ber of breast cancer cases detected per
1,000 women screened) is an indirect
indicator of mammography sensitivity.
In 2008, 6.1 breast cancers were detec-
ted in 1,000 women initially screened.

This number decreases in women atten-
ding their subsequent screening exami-
nation: 3.7 breast cancers were found
per 1,000 screened women. Over 70%
of tumours detected in the screening

programme are in situ cases or invasive
cases smaller than 2cm (pT1). Further
assessment rate (proportion of women
undergoing additional diagnostic exa-
mination after positive result of scree-
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/
Tab. 2. Results of breast cancer screening programme. Sources of data: Czech Statistical Office, Breast Cancer Screening Registry.
Year 2002 2003 2004 2005 2006 2007 2008
Total
Number of women screened 10,055 212,537 265,217 317,194 340,564 469,299 468,419
Coverage by examination (aged 45-69) 0.6% 13.1% 27.9% 33.8% 38.1% 44.8% 51.2%
Number of women with detected 48 1,053 1,250 1,445 1,570 2,542 2,128
breast cancer
Breast cancer detection rate (per 1,000) 4.8 5.0 4.7 4.6 4.6 54 4,5
By tumour size
115 117 152 259 208
) A o o
Carcinoma in situ 7 (14.6%) 98 (9.3%) (9.2%) (8.1%) (9.7%) (10.29%) (9.8%)
T 28 645 768 960 1,026 1,630 1,372
(58.3%) (61.3%) (61.4%) (66.4%) (65.4%) (64.1%) (64.5%)
170 206 215 198 315 232
[0)
T2 12(25%) (16.1%) (16.5%) (14.9%) (12.6%) (12.4%) (10.9%)
T3 0 (0%) 13(1.2%) 14 (1.1%) 15 (1%) 16 (1%) 16 (0.6%) 15 (0.7%)
T4 0 (0%) 5(0.5%) 10 (0.8%) 6 (0.4%) 6 (0.4%) 4 (0.2%) 12 (0.6%)
Neoadjuvant therapy 0 (0%) 22(21%) 38(3%) 45(3.1%) 48(3.1%) 72(2.8%) 89 (4.2%)
100 124 246 200
[ 0, 0,
Unknown 1(2.1%) (9.5%) 99 (7.9%) 87 (6%) (7.9%) (9.7%) (9.4%)
Initial screening
Number of women screened 10,055 212,514 258,635 220,897 170,717 232,509 159,273
No. of women with detected breast cancer 48 1,053 1,220 1,153 935 1,662 974
Breast cancer detection rate (per 1,000) 4.8 5.0 4.7 5.2 5.5 7.1 6.1
No. of women undergoing further 1,768 46973 56961 44919 33135 39921 30239
assessment
Further assessment rate 17.6% 22.1% 22.0% 20.3% 19.4% 17.2% 19.0%
Subsequent screening
Number of women screened 23 6,582 96,297 169,847 236,790 309,146
No. of women with detected breast cancer 30 292 635 880 1,154
Breast cancer detection rate (per 1,000) 4.6 3.0 3.7 3.7 3.7
No. of women undergoing further assessment 9264 11,931 20,445 23,494 29,786
Further assessment rate 14.6% 12.4% 12.0% 9.9% 9.6%

N

ning test) is rather decreasing in initially
and subsequently screened women,
showing improving specificity of the
screening test and therefore better ef-
ficiency of the programme; however, it
still remains high compared to organi-
sed programmes abroad (Tab. 2).
Despite operation of the organized
screening programme, the incidence
and mortality of colorectal cancer has
been very stable in recent years (Fig. 5, 8).

Reason for the lack of effect on popula-
tion cancer burden is certainly a low par-
ticipation of the target population at the
screening examination (Fig. 7) - only
18% proportion of the target population
was screened in 2007-2008. Screening
colonoscopy registry, however, shows
very promising development in num-
ber of screening and primary screening
colonoscopies in the target population
(Tab. 3). The number of men and women

undergoing colonoscopy almost
doubled in 2009 compared to previous
year. Caecal intubation rate constantly
increases and reaches 95.6% in 2010.
During period 2006-2010 (preliminary
results), 12,822 patients were diagno-
sed with adenoma and 2,090 with colo-
rectal cancer. One half of the adenoma
patients were diagnosed and treated for
advanced adenoma, which would have
significant risk of progression to colo-

350
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*preliminary data.

Tab. 3. Results of colorectal screening and primary screening colonoscopies. Source of data: Screening Colonoscopy Registry;

Year

or primary screening colonoscopy

Caecal intubation rate

Adenoma detection rate

Number of patients with detected CRC
CRC detection rate

N

Number of patients undergoing screening

Number of patients with caecal intubation

Number of patients with detected adenoma

2006 2007 2008
5,334 5,678 7,458
4,840 5,208 6,951
90.7% 91.7% 93.2%
1,578 1,635 2,368
29.6% 28.8% 31.8%
334 337 445
6.3% 5.9% 6.0%

2009 2010* Total
13,007 10,462 41,939
12,299 9,998 39,296
94.6% 95.6% 93.7%
4,085 3,156 12,822
31.4% 30.2% 30.6%

619 355 2,090

4.8% 3.4% 5.0%

rectal cancer if untreated. About 20%
of patients with colorectal cancer are
diagnosed with advanced stage llI-IV
disease, compared to about 50% in po-
pulation cancer registry. Screening pro-
gramme is therefore able to detect co-
lorectal cancer earlier or even to prevent
the disease in patients through remo-
ving high-risk adenomas.

Despite the long-time utilization of
preventive cervical cytology examina-
tions, incidence and mortality of cervi-
cal cancer has not been changing in the
Czech Republic. Incidence rate of appro-
ximately 20 cases per 100,000 women
has been observed for almost 30 years
(Fig. 5). No time trend is observable in
mortality rate (Fig. 8). About 50% of the
woman target population attends regu-
lar annual gynaecological check-up with
collection and cytological examination
of cervical smear (Fig. 7). Comprehensive
results from Cervical Cancer Screening
Registry on performance of screening
cytology will be available at the end of
2010. Thorough monitoring will hope-
fully help to improve screening perfor-
mance with more apparent impact on
cervical cancer burden.

Discussion

The Czech Republic ranks among coun-
tries with highest cancer burden in the
world. Latest IARC database [46] even
shows the Czech Republic to have the
highest male colorectal cancer incidence
worldwide. During 1990s and 2000s, the
incidence of breast and colorectal can-
cer was constantly increasing. Apart

from apparent ageing of the Czech po-
pulation, this increase could be probably
attributed to transition towards ‘wester-
nized'lifestyle, e.g. changes in reproduc-
tive behaviour (breast cancer), increased
consumption of sugar, red meat or de-
creased physical activity (colorectal can-
cer) [47]. Absence of organized, popu-
lation-based cervical cancer screening
programme precluded significant de-
crease in cervical cancer incidence and
mortality similar to Scandinavian coun-
tries [31,48].

System for information support was
developed to facilitate monitoring of
performance measures, as recommen-
ded by the EU Council [1], IARC [29,33]
and the European Commission in official
Guidelines [37,45]. Adhering to common
definitions of process measures enables
comparison to guideline targets and re-
ports published on performance of or-
ganized screening programmes abroad
(e.g. [49-51]). Similarly, the screening
performance, as measured by defined
indicators, is a necessary prerequisite to
replicate promising results of randomi-
zed controlled trials in preventing death
from cancer [52].

In addition to data based monitoring
of well organized screening program-
mes, controlled in the network of accre-
dited screening centres, the attendance
of target population is the most impor-
tant task.

To increase coverage by breast can-
cer screening, the pilot project for cen-
tralized invitation of non-attendees was
undertaken in the Czech Republic in

2007-2008 by the General Health Ins-
urance Company. Although the overall
participation rate after invitation was ra-
ther low, this project helped the mam-
mography coverage to exceed 50%
level in 2007-2008. The coverage impro-
ved particularly in elder age groups of
women and confirmed that transforma-
tion to population-based programme
inviting every eligible person will be ne-
cessary to increase participation to 70%
or more, as it is usual in successful pro-
grammes in western and northern Eu-
rope [49,53,54].

Women over 70 years of age were also
invited during the pilot project in order
to assess characteristics of screening pro-
cess in this age group. High rates of dete-
ction and low further assessment rates
were observed in women over 70 years
of age, promising high quality and good
effectiveness of performed examina-
tions. Following progress in the Nether-
lands [55], where the upper age limit for
invitation to breast cancer screening was
set to 75 years, and in England, where
women can continue to request routine
mammography every three years after
they reach 70 years of age, the Czech Re-
public has extended the upper age limit
for access to screening mammography
since 2010.

Not all colorectal cancer screening
tests are acceptable for all men and
women and it is therefore important for
improving uptake to consider patients’
preference [56]. Accordingly, starting in
January 2009, primary screening colo-
noscopy and annual FOBT were offered
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to the Czech target population. Impro-
ved participation could be also expec-
ted with wider use of iFOBT instead of
gFOBT [57] and with involvement of gy-
naecologists to recruit women, starting
in 20009.

Information strategy and dissemina-
tion ofinformation on cancer riskand po-
tential benefits of screening are equally
important. As a principal source of infor-
mation on breast, colorectal and cervical
cancer prevention, national web portals
www.mamo.cz, www.kolorektum.cz and
www.cervix.cz were launched to enable
communication with wide public and
also health professionals offering can-
cer screening examinations. Combining
direct invitation with mass media cam-
paigns seems to be the most success-
ful strategy to improve attendance in
cancer screening programmes [58], ce-
lebrity promotional campaign can also
help to substantially improve participa-
tion [59].

Conclusion

All three cancer screening programmes
with evidence on effectiveness are avai-
lable in the Czech Republic. Program-
mes are organized, with strictly defined
screening test, interval and target po-
pulation, and with nominated network
of screening centres based on quality
assurance. Data on screening tests and
outcome diagnoses are collected in the
system for information support, which
thoroughly monitors the screening pro-
cess and maps cancer burden and im-
pact of the prevention. This system ens-
ures quality comparable to clinical trials,
which is necessary to achieve effective-
ness observed in successful screening
programmes abroad. To achieve sub-
stantial impact, significant increase in
attendance is necessary. This should
be facilitated by transformation to po-
pulation-based programmes with cen-
tralised invitation of target popula-
tion, along with effective mass-media
campaigns.
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