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Souhrn

Vychodiska: CR patii mezi onkologicky nejzatizen&jsi staty v evropském i celosvétovém méfitku. Cilem této studie je shrnout dlouhodobé trendy
v epidemiologii nddor(, véetné novych odhadi incidence a mortality za rok 2011. Data a metody: Narodni onkologicky registr CR (NOR) byl
zalozen v roce 1977 a zpfistupnuje informace o epidemiologii nddorl za 34 let pfi 100% pokryti onkologickych diagnéz a ceské populace.
Analyza epidemiologie nador(i se dale opird o demograficka data a o data registru zemrelych CR. Epidemiologicka data jsou dostupna on-line
na portalu www.svod.cz. Vysledky: Hruba incidence zhoubnych nador( (véetné nemelanomovych nador( kiize) dosahla v roce 2011 hodnoty
802 piipadl na 100 000 muzl a 681 pfipadd na 100 000 zen. Ro¢ni hruba mortalita pfesahla 258 umrti na 100 000 obyvatel; kazdoro¢né umira
z pric¢iny zhoubného nadoru vice nez 27 000 osob. Celkova incidence nadorovych onemocnéni setrvale roste, ristovy index doséhl za obdobi
2001-2011 hodnoty +27,6 %. Naopak mortalita je ve stejném obdobi stabilizovana (rlistovy index —5,0 %). Dlsledkem rostouci incidence a stabi-
lizované mortality je rlst prevalence, kterd v roce 2011 preséhla 475 000 osob. K rdstu populac¢ni zatéze prispiva kromé demografického starnuti
populace také rostouci incidence vicecetnych primarnich nadord u téhoz pacienta (v recentnim obdobi vice nez 15 % z celkové incidence). Mezi
nejcastéjsi malignity ceské populace patii nadory kolorekta, prsu u Zen, plic a prostaty. Ackoliv je fada onkologickych diagnoéz stéle ¢astéji od-
halovana v méné pokrocilych stadiich (napf. stadium I + Il u nadord prsu: 75,3 %, u maligniho melanomu: 84,2 %), celkové je v¢asna diagnostika
zhoubnych nadord v CR nedostate¢na. To se tyka i velmi ¢astych typd nddorovych onemocnéni, jako je kolorektalni karcinom (pouze 46,1 % nové
diagnostikovanych pacientd je zachyceno ve stadiu | + Il). Zdvér: CR je vybavena kvalitnim a funkénim zazemim pro sbér a analyzu onkologickych
populac¢nich dat. Dostupna data napomahaji definovat priority organizace onkologické péce, kterymi jsou jednoznacné posileni zachytu ¢asnych

stadii onkologickych onemocnéni a redukce existujicich rozdilé mezi regiony CR.
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Introduction
Cancer epidemiology is of ever growing
importance due to the high incidence
rates of malignant tumors [1,2]. In
recent years, several comprehensive
worldwide and European studies on
cancer incidence and prevalence have
been published [1-5]. These reports
provide unambiguous data-based
evidence of a rapid increase of cancer
incidence in most European countries.
According to Ferlay et al [1] there were
3.45 million newly diagnosed cancer
cases (excluding non-melanoma skin
cancer) and 1.75 million deaths from
cancer in Europe in 2012. Therefore,
cancer is an important public health
issue in Europe, with measures aiming to
diminish the continuous growth of this
burden being only partially effective.
The Czech Republic is no exception in
this respect; quite the opposite: the
Czech population ranks among those
with the highest burden worldwide [6].
The current role of cancer epidemiology
is not purely descriptive. Knowledge
regarding age- or stage-specific trends is
necessary to evaluate the effectiveness
of diagnostic procedures, identify
weak points in the management of
cancer care, or analyze associations
related to therapeutic outcomes [7].
For obvious reasons, survival occupies
a dominant position among all health

care end-points of population-based
cancer registries. A new edition of the
international population-based survival
study EUROCARE-5 was published
recently [8]. A significant improvement
in attained survival rates has been
reported for most European countries.
In particular, the 5-year relative survival
reported for cancer patients in the Czech
Republic has improved considerably
and is now substantially higher than the
survival reported for the entire Eastern
European region. These promising
results have recently been confirmed
in a detailed study on time trends in
stage-specific survival in the Czech
Republic [9].

Nevertheless, evident regional dif-
ferences still persist, mostly associated
with late diagnosis of advanced disease
stage and with more or less specific
care disparities. Based on current
epidemiologic trends, it seems that
promising novel research technologies
and the practice of personalized
medicine have not yet been effectively
and widely translated into cancer
control. Epidemiologic data thus re-
present a strategic contribution to the
management of this field [10].

Reliable epidemiologic analyses
that would be useful for controlling
and planning cancer prevention, dia-
gnostics, and therapy require extensive

population-based data covering all
the relevant parameters. In particular,
records identifying morphology and
clinical stage of tumors are of utmost
importance. Such clinical registries
allow for monitoring of early detection
of cancer, which is currently a major area
of interest in Europe [11], and is closely
related to cancer patients’ survival.
Population-based cancer registries
constitute an indispensable component
of the functional information systems
of organized screening programs,
along with specialized cancer screening
registries [12]. It is essential that these
data be used in order to provide
necessary monitoring and evaluation of
cancer screening programs according
to European guidelines [13-15].
An organized approach to secondary
prevention is needed to maintain a fa-
vorable balance between the benefits
and dangers of the screening programs
that aim to decrease cancer mortality in
the future.

However, not all national cancer
registries can provide such complex
information, and therefore many epi-
demiologic analyses covering large geo-
graphic areas cannot address the health
care topics adequately. In addition,
international epidemiologic surveys
often suffer from partially inconsistent
data from participating countries or
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Tab. 1. Demographic and cancer-related characteristics of the Czech population. )
Parameter Males Females Total
population size 5,158,210 5,347,235 10,505,445
fertility rate - - 1.427
age (2011)
mean/median (years) 39.6/38.5 42.5/41.5 41.1/40.5
25-75" percentile (years) 23.5-56.5 24.5-60.5 24.5-58.5
> 50 years (in %) 32.4% 38.2% 353%
life expectancy at birth (years) 74.7 80.7 -
annual overall mortality 54,141 52,707 106,848
causes of death (%)
diseases of the circulatory system (100-199) 44.6% 54.3% 49.3%
neoplasms (C00-D48) 28.0% 23.4% 25.8%
diseases of the respiratory system (J00-J99) 6.0% 4.6% 5.3%
diseases of the digestive system (K00-K93) 4.7% 3.7% 4.2%
endocrine, nutritional and metabolic diseases (E00-E90) 2.2% 3.0% 2.6%
other causes 6.8% 7.4% 7.1%
J

from temporary interruption, as was
the case with the Europe Against
Cancer Programme of the European
Commission [16]. Separate processing of
national databases enabling extraction
of clinically relevant information is,
therefore, still of great value. That is
why this overview of recent cancer
epidemiology in the Czech Republic
has been prepared. The article presents
data on cancer incidence and mortality
in the Czech population, drawing on
more than 30 years’ experience with
nationwide cancer data collection.
Up-to-date estimates of incidence and
mortality rates after 2011 are presented
in the context of long-term trends.
In addition to a general descriptive
approach, detailed stage-specific trends
and regional differences are discussed
as well.

Data sources and methods
Demographic data

As a standard part of population mo-
nitoring, the Czech Statistical Office
administrates data on the demographic
structure of the Czech population
and publishes these data on its

website [17,18]. This fully consolidated
data source describes the main
demographic characteristics of the
Czech population, such as the total
population, the age structure, life
expectancy, as well as predictions of
demographic parameters up to 2065.
The basic demographic characteristics
of the Czech population are summarized
inTab. 1.

Czech National Cancer Registry
(CNCR)

The CNCR was launched in 1976 and
instituted as a national database
covering 100% of cancer diagnoses
within the entire Czech population.
The most recent validated outcomes
are from 2011, and the CNCR database
contains more than 1.9 million records.
The registration of malignant neoplasms
is stipulated by the legislation and is
obligatory. The CNCR is a part of the
National Health Information System
(NHIS) and is administered by the
Institute of Health Information and
Statistics of the Czech Republic [19].
The CNCR is accepted as a key database
component of the Czech National

Cancer Control Program, designated
to report regular and timely estimates
of the cancer burden in the Czech
population. For this purpose, automated
analytic tools with final outputs were
developed. The CNCR is equipped with
an information system which, among
other things, provides a freely accessible
analytical web portal (www.svod.cz) [20].

Incidence data and associated
attributes

The CNCR contains personal data of
patients, data describing malignant
tumors, and diagnostic details (in-
cluding morphology classification and
stage), data on patients’ treatment,
as well as data on post-treatment
follow-up. The registration of a new
case begins with the initial cancer dia-
gnosis, morphological verification and
staging. Subsequently, basic records
on primary therapy (modalities used),
therapeutic strategy, follow-up data
and/or deaths are transferred into the
registration forms. The forms are directly
linked to the database on the basis
of the standardized data model and
data processing rules [21]. Malignant
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Tab. 2. Causes of death in the Czech Republicin 2011 according to age.

neoplasms (C00-D48)

diseases of the circulatory system
(100-199)

injury, poisoning and certain other con-
sequences of external causes (S00-T98)

diseases of the respiratory system
(JO0-J99)

diseases of the digestive system
(KO0-K93)

endocrine, nutritional and metabolic
diseases (EO0-E90)

diseases of the nervous system
(G00-G99)

diseases of the genitourinary system
(NO0-N99)

other diseases, disorders and conditions

0-14yrs 15-29yrs 30-49yrs 50-64yrs 65-74yrs 75+yrs Total
n=470 n=967 n=4,530 n=18,535 n=21,781 n=60,565 n=106,848
31 97 1,148 7,275 8,185 10,803 27,539
(6.6%) (10.0%) (25.3%) (39.3%) (37.6%) (17.8%) (25.8%)
15 70 850 5,788 8,927 37,075 52,725
(3.2%) (7.2%) (18.8%) (31.2%) (41.0%) (61.2%) (49.3%)
70 617 1,330 1,518 695 1,743 5,973
(14.9%) (63.8%) (29.4%) (8.2%) (3.2%) (2.9%) (5.6%)
18 35 156 939 1,141 3,401 5,690
(3.8%) (3.6%) (3.4%) (5.1%) (5.2%) (5.6%) (5.3%)
8 19 485 1,459 910 1,650 4,531
(1.7%) (2.0%) (10.7%) (7.9%) (4.2%) (2.7%) (4.2%)
10 17 79 353 651 1,684 2,794
(2.1%) (1.8%) (1.7%) (1.9%) (3.0%) (2.8%) (2.6%)
34 59 136 280 399 1,224 2,132
(7.2%) (6.1%) (3.0%) (1.5%) (1.8%) (2.0%) (2.0%)
2 1 22 139 206 846 1,216
(0.4%) (0.1%) (0.5%) (0.7%) (0.9%) (1.4%) (1.1%)
282 52 324 784 667 2,139 4,248
(60.0%) (5.4%) (7.2%) (4.2%) (3.1%) (3.5%) (4.0%)

neoplasms are recorded according to
the International statistical classification
of diseases and related health problems,
currently the 10th revision (ICD-10) [22],
and International Classification of
Diseases for Oncology (ICD-O, currently
3 revision) [23].

Tumors are staged on the basis of
TNM classification systems, currently
7t edition [24]. For the purposes of this
article, all cases recorded in the CNCR,
including DCO (death certificate only)
records, were calculated as incident
cases. Identification of multiple cancers
in the same person was accurately
controlled in the CNCR database, based
on strict recognition of the patient’s
individual code, the diagnosis date
and diagnostic typology of multiple
cancers.

Mortality data

The Czech legislation requires that
all deaths in the Czech Republic be
registered in the Death Records Database,
a civil registration system [18]. For this
purpose, standardized Death Certificates
(internationally recommended by
WHO [25]) are designed to collect precise

data on the cause of death in each
individual, and are typically written up
and verified by a general practitioner. The
causes of death are classified according
to ICD-10, which provides standardized
nomenclature in this field [22]. This
system ensures comparability of official
Czech mortality data with common
international reporting. The coding of
the underlying cause of death can be
controlled against an independently and
promptly completed CNCR. The CNCR
serves as another source of mortality data
in the Czech Republic. Here, the individual
records on the cause of death according
to the Death Certificate are directly linked
to diagnostic records on decedents in
the cancer registry, which can be used
to code cause-specific mortality with
respect to different cancer diagnoses. The
death of a given person from a malignant
tumor is indexed with respect to the
main cancer diagnosis together with
the immediate or the primary cause of
death. The system therefore allows the
data managers to code distinct cancer
entities, and the records on causes of
death are finally kept separately in two
information systems. The system makes

it possible to check the correctness of
CNCR data retrospectively and to verify
the validity of mortality data on cancer
patients according to the internationally
accepted rules [26,27].

Data analysis

Basic epidemiologic measures such as
the crude incidence and mortality rates,
age-standardized rates and lifetime
cumulative cancer rates were calculated
according to the standardized statistical
methodology [28,29]. Cumulative risk
is expressed as the probability that an
individual will develop the given cancer
type during the age span 0-74 years, in
the absence of other competing causes
of death. Annual incidence and mortality
rates per 100,000 individuals (crude
incidence) were calculated by gender and
related to the Czech population structure
in 2011. Age-standardized rates adjusted
for the World and European population
were calculated using age standards
according to Waterhouse et al [30].

Results
The Czech Republic is one of the
countries with the highest cancer
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Tab. 3. Cancer epidemiology in the Czech Republic (all cancers including skin neoplasms C00-C97, data from 2011).
Parameter Males Females Total
overall incidence
absolute number 41,349 36,424 77,773
rate per 100,000 801.6 681.2 740.3
incidence - ranking of Czech Republic worldwide (ASR(W), estimate from 2012)’ 10t 16t 14t
lifetime cumulative risk of cancer (age 0-74 years)' 34.2 253 29.3
overall mortality?
absolute number 15,008 12,163 27,171
cases per 100,000 population 291.0 227.5 258.6
mortality - ranking of Czech Republic worldwide (ASR(W), estimate from 2012)" 24t 46t 30t
mortality/incidence ratio? 0.36 0.33 0.35
prevalence
absolute number 206,969 268,493 475,462
cases per 100,000 population 4,012 5,021 4,526
growth index (2001-2011)
incidence 32.0% 22.8% 27.6%
mortality? -4.7% -5.6% -5.0%
prevalence 62.4% 50.0% 55.0%
TAll cancers excluding non-melanoma skin cancer (C00-C97) in age 0-74. Adapted from Ferlay et al [2].
2Mortality statistics — Czech Statistical Office
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Fig. 1. Overall incidence, mortality and prevalence of all cancer diagnoses (C00-C97) in time trend (Czech National Cancer Registry,

1977-2011). % - growth index (2001-2011)
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Tab. 4. Trends in incidence rates of malignant tumors excluding non-melanoma skin cancer (C00-C97 excluding C44) in the
Czech Republic.
Males Females Whole population
number rate per number rate per number rate per

of neoplasms 100,000 males  of neoplasms 100,000 females of neoplasms 100,000 persons
1980 16,750 333.9 14,538 273.3 31,288 302.7
1990 19,309 383.4 17,653 3314 36,962 356.6
2000 23,762 475.3 22,545 427.5 46,307 450.8
2005 27,856 556.8 24,368 464.3 52,224 509.4
2011 30,621 593.6 26,473 495.1 57,094 543.5
growth index: o 0 o
1980-1990 17.0% 23.1% 19.8%
growth index: 0 9 9
1990-2000 23.9% 28.7% 26.2%
growth index: o 0 o
2000-2011 24.9% 14.9% 20.1%

J

burden, and mortality from cancer
contributes 25.8% to the overall
population mortality (Tab. 1). The
highest relative proportion of cancer
mortality in relation to other competing
causes of death was observed in the age
group 50-64 years (39.3%, Tab. 2). The
male population ranks 10" worldwide
in respect of cancer incidence and
24% in respect of cancer mortality. The
female population ranks 16" in respect
of the worldwide incidence statistics
and 46™ in respect of mortality (Tab. 3).
In 2011, 77,773 newly diagnosed cases

(740.3 per 100,000 individuals) of all
cancers including skin neoplasms
(C00-C97) were diagnosed. In total,
27,171 cancer deaths were registered
in 2011 (258.6 per 100,000 individuals)
(Tab. 3). The crude incidence rate
has continuously increased with
the growth index +27.6% in the last
decade (2001-2011), while the crude
mortality rate stabilized in late 1990s
and recently even started to decrease
with the growth index -5.0% over the
time period 2001-2011 (Fig. 1, Tab. 3, 4).
Growing incidence and stabilized

mortality necessarily result in increased
prevalence, which exceeded 475,000 of
cases in 2011 (Tab. 3).

The age-standardized incidence and
mortality rates (World and European
age standard) as well as crude incidence
and mortality rates for all main cancer
diagnostic groups according to gender
are presented in Tab. 5 and 6. The
cancer types most common in the male
population (absolute number in 2011)
include prostate cancer (6,965), followed
by colorectal cancer (4,755) and lung
cancer (4,482). In women, breast

Tab. 5. Incidence and mortality of malignant neoplasms in the Czech Republic according to diagnosis — male population in 2011.
Diagnosis Number of cases Age-standardized rate Lifetime
absolute per ASR(W) ASR(E) cumulative risk
100,000 males (0-74 years)
oral cavity incidence 1,059 20.5 12.7 17.7 1.44
and pharynx mortality 556 108 6.6 9.2
(Co0-C14)
prevalence 5,227 101.3
oesophagus incidence 440 8.5 5.0 7.1 0.69
(€15) mortality 388 7.5 43 6.3
prevalence 760 14.7
stomach incidence 900 17.4 9.6 14.6 1.21
(C16) mortality 632 12.3 6.7 10.3
prevalence 2,790 54.1
/
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/Tab. 5 - continue. Incidence and mortality of malignant neoplasms in the Czech Republic according to diagnosis — male popu-\
lation in 2011.
Diagnosis Number of cases Age-standardized rate Lifetime
absolute per ASR(W) ASR(E) cumulative risk
100,000 males (0-74 years)
colorectal cancer incidence 4,755 92.2 51.2 76.6 6.26
(C18-C21) mortality 2,122 41.1 21.7 34.2
prevalence 28,786 558.1
liver (C22) incidence 590 11.4 6.5 9.6 0.84
mortality 490 9.5 52 7.9
prevalence 521 10.1
gallbladder incidence 351 6.8 3.6 57 0.42
and billiary tract 12ty 279 5.4 2.8 45
(C23-C24)
prevalence 549 10.6
pancreas (C25) incidence 1,111 21.5 12.1 18.0 1.42
mortality 1,037 20.1 11.1 16.9
prevalence 973 18.9
larynx (C32) incidence 456 8.8 53 7.5 0.71
mortality 238 4.6 2.7 3.9
prevalence 3,548 68.8
trachea, bron- incidence 4,482 86.9 48.2 71.6 6.62
chusandlung 5 ality 3,911 75.8 416 622
(C33-C34)
prevalence 7,474 144.9
melanoma of skin incidence 1,086 21.1 12.6 18.0 1.34
(C43) mortality 201 3.9 22 33
prevalence 9,743 188.9
non-melanoma  incidence 10,728 208.0 109.8 174.3 7.45
skin (C44) mortality 84 1.6 0.8 14
prevalence 68,385 1,326
soft tissue incidence 160 3.1 2.2 2.8 0.19
(C47, C49) mortality 57 1.1 0.8 1.0
prevalence 1,376 26.7
prostate (C61) incidence 6,965 135.0 74.0 110.6 8.67
mortality 1,314 25.5 12.7 21.7
prevalence 39,866 772.9
testis (C62) incidence 467 9.1 7.6 8.3 0.60
mortality 38 0.7 0.6 0.7
prevalence 8,617 167.1
kidney (C64) incidence 1,940 376 223 31.9 2.59
mortality 647 12.5 6.8 10.5
prevalence 12,621 244.7
bladder (C67) incidence 1,608 31.2 16.8 259 2.11
mortality 507 9.8 5.1 8.2
prevalence 12,689 246.0
\_ J
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Tab. 5 - continue. Incidence and mortality of malignant neoplasms in the Czech Republic according to diagnosis — male popu-
lation in 2011.
Diagnosis Number of cases Age-standardized rate Lifetime
absolute per ASR(W) ASR(E) cumulative risk
100,000 males (0-74 years)
brain, nervous incidence 439 8.5 6.2 7.6 0.65
system (C70-72) 1\, tality 389 7.5 5.0 6.6
prevalence 1,705 33.1
thyroid (C73) incidence 215 4.2 2.8 3.7 0.30
mortality 36 0.7 0.4 0.6
prevalence 1,994 38.7
Hodgkin lym- incidence 152 29 25 27 0.20
phoma (C81) mortality 30 0.6 0.3 0.5
prevalence 2,620 50.8
non-Hodgkin incidence 723 14.0 8.7 12.1 0.90
l()é?;—hgsn;?cgm mortality 317 6.1 33 5.2
prevalence 4,877 94.5
multiple incidence 245 4.7 2.7 3.9 0.34
myeloma (C90) 1\ ality 161 3.1 17 26
prevalence 982 19.0
leukaemia incidence 721 14.0 8.8 12.1 0.98
(C91-C95) mortality 461 8.9 49 7.5
prevalence 4,056 78.6
all malignant but incidence 30,621 593.6 3413 496.8 31.28
skin (C00-CO7 1\ tality 14,924 2893 158.5 242.0
but C44)
prevalence 148,717 2,883.1
all malignant incidence 41,349 801.6 451.1 671.0 34.96
mortality 15,008 291.0 159.3 243.4
prevalence 206,969 4,012.4
Mortality statistics: Czech Statistical Office. Lifetime cumulative risk (0-74 years) estimated from period 2007-2011.

cancer is most frequently diagnosed
(malignant tumor) (6,620 incident
cases in 2011), followed by colorectal
cancer (3,421), lung cancer (2,033),
and uterine cancer (1,990). The highest
lifetime cumulative risk (0-74 years)
was observed for prostate cancer (men:
8.67), breast cancer (women: 7.19), lung
cancer (men: 6.62), and colorectal cancer
(men: 6.26).

In addition to demographic aging of the
Czech population, the cancer burden has
also increased as a consequence of the
growing incidence of multiple primary
tumors. The data in Tab. 7 document

a significantly growing contribution
of patients with multiple primary
malignancies (both synchronous and
metachronous) to the overall incidence.
In most prevalent cancers, the rate
of multiple malignancies in the same
patient represents over 15% of the
overall incidence (2008-2011).

The CNCR database offers accurate
stratification of newly diagnosed cases
according to clinical stage (Fig. 2). It is
evident that early detection of the disease
is low, particularly for liver, lung, and
pancreatic cancer (Tab. 8). A relatively
low proportion of early detected cases

can also be observed in highly prevalent
neoplasms, such as colorectal cancer
(stage | or II: 46.1%). Furthermore, in all
the above-mentioned diagnoses there is
no sign that this situation has improved
at all over the 1998-2011 period (Fig. 2).
On the other hand, the present survey
also revealed several highly prevalent
cancers with a continuous increase of
early diagnosed cases, including female
breast cancer, testicular, prostate, and
bladder cancer. For all these diagnoses,
the proportion of patients diagnosed in
stage | or Il has recently exceeded 65% of
incident cases (Tab. 8, Fig. 2).
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Tab. 6. Incidence and mortality of malignant neoplasms in the Czech Republic according to diagnosis - female population\
in2011.
Diagnosis Number of cases Age-standardized rate Lifetime
absolute per ASR(W) ASR(E) cumulative risk
100,000 females (0-74 years)
oral cavity incidence 408 7.6 4.0 5.6 043
?230‘32?2;”" mortality 142 27 14 1.9
prevalence 2,645 49.5
oesophagus incidence 91 1.7 0.8 1.1 0.11
(5) mortality 85 16 0.8 1.1
prevalence 161 3.0
stomach (C16) incidence 648 12.1 52 7.8 0.61
mortality 460 8.6 35 53
prevalence 2,321 43.4
colorectal cancer incidence 3,421 64.0 283 41.8 3.19
(C18-C21) mortality 1,565 29.3 1.1 173
prevalence 23,047 431.0
liver (C22) incidence 326 6.1 24 3.6 0.28
mortality 276 5.2 2.0 3.1
prevalence 297 5.6
gallbladder incidence 550 10.3 39 6.2 0.52
and billiary tract 5ty 477 8.9 35 55
(C23-C24)
prevalence 990 18.5
pancreas (C25) incidence 1,073 20.1 8.2 12.5 0.93
mortality 996 18.6 7.5 11.5
prevalence 937 17.5
larynx (C32) incidence 70 13 0.7 0.9 0.08
mortality 26 0.5 0.2 03
prevalence 516 9.6
trachea, bron- incidence 2,033 38.0 17.6 25.6 2.15
chusandlung .\ ality 1,679 314 14.0 206
(C33-C34)
prevalence 3,684 68.9
melanoma of skin incidence 958 17.9 10.3 13.8 1.10
(C43) mortality 164 3.1 13 2.0
prevalence 12,146 227.1
non-melanoma incidence 9,951 186.1 79.0 118.3 6.17
skin (C44) mortality 45 0.8 03 05
prevalence 79,382 1,484.5
soft tissue incidence 133 2.5 1.9 2.1 0.15
(C47, C49) mortality 50 0.9 05 0.7
prevalence 1,331 249
female breast incidence 6,620 123.8 67.4 929 7.19
(C50) mortality 1,725 323 139 208
prevalence 67,261 1,257.9
. J
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/Tab. 6 - continue. Incidence and mortality of malignant neoplasms in the Czech Republic according to diagnosis — female po-\
pulation in 2011.
Diagnosis Number of cases Age-standardized rate Lifetime
absolute per ASR(W) ASR(E) cumulative risk
100,000 females (0-74 years)
uterine cervix incidence 1,023 19.1 13.0 16.3 1.29
(€53) mortality 315 59 3.2 44
prevalence 17,398 3254
uterus incidence 1,990 37.2 18.7 26.7 2.27
(€54-C55) mortality 432 8.1 33 5.0
prevalence 24,576 459.6
ovary (C56) incidence 1,080 20.2 11.0 15.2 1.31
mortality 678 12.7 59 8.5
prevalence 8,917 166.8
kidney (C64) incidence 1,065 19.9 9.4 13.5 1.16
mortality 398 7.4 2.8 4.4
prevalence 8,307 155.4
bladder (C67) incidence 543 10.2 44 6.6 0.59
mortality 192 3.6 1.2 2.0
prevalence 4,921 92.0
brain, nervous incidence 418 7.8 5.1 6.2 0.49
system (C70-72)  ortality 352 6.6 36 48
prevalence 1,553 29.0
thyroid (C73) incidence 791 14.8 10.4 12.8 1.00
mortality 40 0.7 0.2 0.4
prevalence 9,127 170.7
Hodgkin lym- incidence 132 2.5 23 2.3 0.15
phoma (C81) mortality 17 03 0.2 0.2
prevalence 2,565 48.0
non-Hodgkin incidence 700 13.1 6.6 9.2 0.72
lymphoma mortality 276 5.2 2.0 3.0
(C82-C85, C96)
prevalence 4,897 91.6
multiple incidence 238 45 2.0 2.9 0.25
myeloma (C90) o rtality 190 36 13 2.1
prevalence 977 18.3
leukaemia incidence 568 10.6 53 7.2 0.58
(€91-C95) mortality 392 7.3 3.0 45
prevalence 3,267 61.1
all malignant incidence 26,473 495.1 252.3 3526 22.73
but skin mortality 12,118 22656 95.0 142.8
(C00-C97 but C44)
prevalence 198,763 3,717.1
all malignant incidence 36,424 681.2 3313 470.9 26.61
mortality 12,163 227.5 95.3 143.3
prevalence 268,493 5,021.2
Mortality statistics: Czech Statistical Office. Lifetime cumulative risk (0-74 years) estimated from the period 2007-2011. J
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Tab. 7. Trend in incidence of multiple primary cancers diagnosed in period 1977-2011 (documented on records of selected
most frequent cancer diagnoses).

Diagnosis

colon and re-

ctum (C18-C20)

pancreas (C25)

lung (C34)

female breast
(C50)

uterine cervix
(C53)

corpus uteri

(C54)

ovary (C56)

prostate (C61)

kidney (C64)

bladder (C67)

Given type of cancer diagnosed as pri-
mary tumor and as subsequent multi-
ple tumor in a patient

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

primary tumors

subsequent multiple tumors developed
in already diagnosed cancer patients

Period Period Period Period
1977-1987 1988-1997 1998-2007 2008-2011
annual absolute number (% new cases)

4,236 (95.5%) 5,694 (91.5%) 6,706 (86.4%) 6,714 (82.4%)

199 (4.5%) 527 (8.5%) 1,056 (13.6%) 1,433 (17.6%)

1,094 (96.2%)
43 (3.8%)
5,375 (96.6%)
192 (3.4%)
2,900 (95.6%)
133 (4.4%)
1,089 (98.3%)
19 (1.7%)
1,218 (97.2%)
35 (2.8%)
846 (95.4%)
41 (4.6%)
1,256 (94.6%)
72 (5.4%)
869 (94.6%)
50 (5.4%)
976 (95.3%)

48 (4.7%)

1,351 (92.7%)
107 (7.3%)
5,441 (93.1%)
403 (6.9%)
3,756 (91.8%)
336 (8.2%)
1,099 (96.6%)
39 (3.4%)

1,399 (94.0%)

1,501 (87.3%)
218 (12.7%)

5,413 (87.7%)

1,711 (83.2%)
346 (16.8%)

5,462 (83.4%)

760 (12.3%) 1,089 (16.6%)
4,922 (88.3%) 5,479 (85.2%)
652 (11.7%) 955 (14.8%)
997 (94.3%) 937 (92.1%)
60 (5.7%) 80 (7.9%)

1,531 (89.9%)

1,660 (88.5%)

89 (6.0%) 172 (10.1%) 217 (11.5%)
966 (92.0%) 1,020 (87.7%) 941 (83.8%)
84 (8.0%) 143 (12.3%) 183 (16.2%)
1,842 (90.4%)  3,335(85.8%) 5,462 (85.7%)

195 (9.6%)
1,692 (90.8%)
172 (9.2%)
1,402 (90.8%)

143 (9.2%)

551 (14.2%)
2,196 (85.3%)
377 (14.7%)
1,796 (85.0%)

317 (15.0%)

911 (14.3%)
2,354 (80.5%)
570 (19.5%)
1,776 (80.7%)

424 (19.3%)

N

J

Problems with access to early dia-
gnosis were observed in a regional
survey presented in Tab. 9. Significant
regional heterogeneity in early detec-
tion rate was found for nearly all listed
diagnoses, including the most prevalent
colorectal cancer (inter-regional range
in proportion to early diagnosed cases:
42.0-52.3%), prostate cancer (56.8-
-78.9%), or bladder cancer (65.1-88.7%).
It should be mentioned that even
the overall cancer burden significantly

varies between different regions of
the Czech Republic. Crude incidence
for different regions estimated for
the period 2007-2011 ranged from
499.8 to 637.1, and crude mortality
ranged from 237.4 to 281.6 (Tab. 9). Such
heterogeneity cannot be explained
solely by the fact that the population
structure of the regions differs. In se-
lected cancer types, the regional di-
stribution of age-standardized incidence
rather indicates the potential influence

of some external, most probably en-
vironmental factors (Fig. 3).

Discussion

The cancer burden in the Czech popula-
tion ranks among the highest worldwide
and is growing continuously [4,6]. During
the 1990s and 2000s, the incidence of all
major cancers in the Czech population
was constantly increasing [20] and
the growth dynamic was consistent
with recently published international

416
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4 N
0% 20 % 40 % 60 % 80 % 100 %
1 1 1 1 1 J
. 1998-2002 I n=61797
non-melanoma skin (C44) 2003-2007 I n=81905
2008-2011 I n=79,055
. 1998-2002 I n=7210
melanoma of skin (C43)  2003-2007 [ | n=9,062
2008-2011 I = 8,133
. 1998-2002 I n=1,896
testis (C62)  2003-2007 I n=2,250
2008-2011 1 n=1904
1998-2002 I n = 25,704
female breast (C50) 2003-2007 I n = 30,028
2008-2011 I n = 25,736
1998-2002 — n=8,506
uterus (C54-C55)  2003-2007 [ e n=9,050
2008-2011 — = n=7686
1998-2002 e n=10,025
bladder (C67)  2003-2007 [ n=11,103
2008-2011 I N = 8,798
1998-2002 I n=2,623
thyroid (C73)  2003-2007 eee— n=32842
2008-2011 ———— | n=3,880
. . 1998-2002 I n=5,427
uterine cervix (C53) 2003-2007 I n=5,136
2008-2011 I | N = 4,069
1998-2002 L n=15441
prostate (C61)  2003-2007 I n=23,416
2008-2011 I | N = 25,492
1998-2002 IS n=11,945
kidney (C64)  2003-2007 [ n=13,782
2008-2011 I S N = 11,696
1998-2002 I n=38,421
colon and rectum (C18-C21)  2003-2007 I S N = 40,121
2008-2011 I n = 33,099
. 1998-2002 I S | n = 1,221
soft tissue (C47, C49)  2003-2007 I S 0 = 1,322
2008-2011 I . Y n = 1,116
1998-2002 I . n=2,567
Iarynx (C32) 2003-2007 I n=2,695
2008-2011 I 1 = 2,136
1998-2002 I n=5871
ovary (C56)  2003-2007 . n=5,755
2008-2011 I S | 1 = 4,494
1998-2002 I n=9,120
stomach (C16)  2003-2007 - n=8468
2008-2011 I S N = 6,471
. 1998-2002 e n=>5,460
oral cavity and pharynx (C00-C14)  2003-2007 . n=6,265
2008-2011 [ | n=>5,552
1998-2002 I — n=2,110
oesophagus (C15)  2003-2007 — n=2,455
2008-201 .} n=2,305
. 1998-2002 I n=>5,163
gallbladder and billiary tract (C23-C24)  2003-2007 ] n=4,988
2008-2011 — n=3729
1998-2002 1 S 0 = 30,280
trachea, bronchus and lung (C33-C34)  2003-2007 I S n = 31,595
2008-2011 I WU | n = 26,247
1998-2002 1 n=38,035
pancreas (C25)  2003-2007 1 S | N0 = 9,155
2008-201 ] n=238,230
| 1998-2002 I — n= igz
iver (C22) 2003-2007 IS n=4,
( ) 2008-201 ] n=3,603
disease stage: o . Ew. Ev. M unstaged - objective reasons unstaged - incomplete records

-

Fig. 2. Proportion of clinical stages in malignant disorders (sorted by proportion of stage | + Il; Czech National Cancer Registry, 1998-2011).

data [1-5]. Furthermore, the relative  cancer in men, colorectal and lung epidemiology summaries [1]. Lung
profile of most prevalent cancer types cancer in both genders) corresponds  cancer is the most frequent cause of
(breast cancer in women, prostate to the outcomes of recent European death from cancer in both males and
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females, with annual death rates of
3,911 and 1,679, respectively.

The growing cancer burden trend
can generally be attributed to widely
known risk factors, such as apparent
demographic aging of the Czech
population, life style factors or, more
specifically, to changes in reproductive
behavior (e.g. for female breast
cancer) [31].

Continuous cancer incidence growth
can also be expected in the foreseeable
future due to the demographic structure
and aging of the Czech population.
In 1999, the average age was 36.8 years
formen and 40.0 years for women. Within
12 years, these values have shifted to
39.6 years for men and 42.5 years for
women (data from 2011). During the
period 1999-2011, the proportion of
inhabitants aged over 50 years increased
by 4.6%.

The increasing incidence was also
noted for preventable cancers, parti-
cularly colorectal carcinoma. The inci-
dence of colorectal cancer in the Czech
male population ranks 4™ highest in
the world [2]. The growing incidence
of colorectal cancer (growth index
2001-2011: 6.0%) was accompanied by
a relatively low rate of early detection of
the disease (only 46.1% of incident cases
in stage | or Il). Furthermore, the relative
rate of early detected cases varied
greatly among regions (42.0-52.3%),
which indicates certain disparities in
cancer control. These findings should
guide further development of the Czech
colorectal screening program [32,33].

Based on the results of various inter-
national trials, a decrease in colorectal
cancer mortality by more than 30% due
to organized screening based on annual
faecal occult blood test (FOBT) can be
expected [34,35]. However, recent Czech
data indicate only 25.8% coverage of
the target adult population by FOBT
screening, which is insufficient to
trigger substantial population changes.
Therefore, a population-based program
including invitation of the target
population to cancer screening was
initiated in January 2014 [33].

The recent situation of the epide-
miology of breast cancer in the Czech
female population is better compared

to that of colorectal cancer. Although
the incidence of breast carcinoma is
significantly increasing (growth index
2001-2011:22.9%), it is accompanied by
acontinuousincrease in cases diagnosed
at an early stage (according to recent
data, 75.3% of cases are diagnosed in
stage | or Il). These positive changes
are due to the increasing impact of the
Czech national breast cancers screening
program [36] which has already reached
more than 50% coverage of the target
female population (aged 45-69 years).
Similarly, as a consequence of the widely
used PSA test, we can see a growing
incidence of early detected prostate
cancer (Tab. 8, Fig. 2), although no
organized screening for this type of
cancer exists in the Czech Republic.

On the other hand, cervical cancer is
one of the few cancer diagnoses with
a decreasing incidence (Tab. 8). This is
probably associated with cervical cancer
screening, the third organized cancer
screening program recommended for
implementation in the EU [11]. Cervical
cancer prevention through cytology
examinations has been running in
the Czech Republic for many years.
An organized screening program,
including accreditation of cytology
laboratories and data monitoring through
the cervical cancer screening registry,
was initiated in the Czech Republic in
2008 [371].

The cancer burden in the Czech
Republic has also been increasing due
to a growing incidence of multiple
primary malignancies diagnosed in the
same patient. Although the registration
of multiple tumors is considered by
many authors as rather a complicated
issue [38], the Czech cancer registry
provides reliable data on multiple
synchronous or metachronous ma-
lignancies. The CNCR database makes
it possible to identify a specific patient;
therefore, malignancies occurring in
the same person can be identified
accurately, whether in the same or
another location. The chronological
order of multiple malignancies can be
assessed as well. Table 7 summarizes
the overall data, demonstrating that
multiple malignancies are relatively
common, although the rate differs

markedly for various types of first tumors.
If non-melanoma skin cancers (C44)
and malignant neoplasms of uncertain
behavior (D37-D48) are not considered,
the relative frequency of recurring
malignancies ranges from 14% to 16%,
the overwhelming majority (89%) of
recurring malignancies belonging to
adifferent diagnostic group than the first
tumor. Second malignancy belonging to
the same diagnostic group was more
common in breast cancer (C50) and
testicular cancer (C62). Further studies
of the phenomenon of second primary
tumors are warranted, as they might
provide important insights into causal
relationships between different types
of cancer. Additionally, it represents
an opportunity for prevention and
improved targeting of already dia-
gnosed and treated cancer patients.

Inter-regional differences in report-
ing to the cancer registry need to be
considered when mapping the national
cancer burden. Although we cannot
exclude some degree of under-re-
gistration in some regions, it is highly
probable that its real impact is limited,
particularly in the recent period since
2000. This assumption is based on
regional profiles of mortality rates which
fully correspond to those observed for
incidence profiles. Mortality estimates in
the Czech Republic are double-checked
using two independent sources of
information on death events, i.e. the
cancer registry and the Death Records
Database, are used [18,19]. The CNCR
management follows the administrative
division of the country into 14 regions
and data are collected in the same
manner in each of them. Moreover, the
observed regional differences in the
cancer burden are different for various
cancers and do not reveal any consistent
pattern (Fig. 3).

Therefore, in the light of regional
differences (Tab. 9, Fig. 3), we cannot
ignore the possible influence of envi-
ronmental factors, although their
contribution to the etiology of different
types of human cancer has been
disputed in the literature [39,40]. Czech
adults in the risk age categories of
50-60 years or older were probably
at least partially exposed to relatively
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N
Tab. 8. Classification of malignant neoplasms in the Czech Republic according to trends in incidence rates and clinical stage at

the time of diagnosis.

Classification according to trends in incidence rates

diagnoses of malignant tumors with diagnoses of malignant tumors with diagnoses of malignant tumors with
raising incidence rates stabilized incidence rates decreasing incidence rates

C61 (Gl: +115.3%) C91-C95 (GI: +8.0%) C81 (Gl: -6.4%)

C73 (Gl: +81.2%) C67 (Gl: +7.6%) C56 (Gl: -7.0%)

C44 (Gl: +60.7%) C18-C21 (Gl: +6.0%) C53 (Gl: -7.5%)

C43 (Gl: +41.1%) €33, C34 (Gl: +5.7%) C23,C24 (Gl: -11.9%)

C15 (Gl: +40.4%) C32 (Gl: +1.0%) C16 (Gl: -14.0%)

C25 (Gl: +29.5%)

(C82-85, C96 (Gl: +23.2%)
C50 (Gl: +22.9%)

C64 (Gl: +22.0%)
C00-C14 (Gl: +21.7%)
€62 (Gl: +21.4%)
C47,C49 (Gl: +17.2%)
C70-C72 (Gl: +14.4%)
C22 (Gl: +13.3%)

C54, C55 (Gl: +12.4%)
C90 (GI: +10.0%)

Classification according to detection rates of less advanced stages of malignant tumors

low detection rates at stages land I middle detection rates at stagesland Il high detection rates at stages (S) land Il
C25 (S1+11:17.7%) C18-C21 (S I+ 11: 46.1%) C44 (S1+11:97.2%)
(C33,C34 (S1+11: 15.4%) C47,C49 (S| +11: 42.3%) C43 (S1+11: 84.2%)
C22 (S1+11:11.0%) C32(S1+11:39.0%) C62 (S1+11:80.3%)
C16 (S 1+11:30.0%) C67 (S1+11:76.2%)
C56 (S1+11:27.1%) C50 (S 1+ 11:75.3%)
C23,C24 (S 1+ 11: 25.6%) C73 (S1+11: 72.4%)
C00-C14 (S| +11: 25.5%) C54, C55 (S| +11: 72.4%)
C15(S1+11: 25.3%) C61 (S1+11:66.8%)

C53 (S1+11:61.4%)
C64 (S1+11:56.8%)

C00-C14 - oral cavity and pharynx, C15 — oesophagus, C16 — stomach, C18-C21 - colon and rectum, C22 - liver and intrahepatic
bile ducts, C23, C24 — gallbladder and biliary tract, C25 — pancreas, C32 - pharynx, C33, C34 - trachea, bronchus and lung, C43 - skin
melanoma, C44 - other malignant neoplasm of the skin, C47, C49 — connective and soft tissue, C50 - breast (women), C53 - cer-
vix uteri, C54, C55 - uterus, C56 — ovary, C61 — prostate, C62 — testis, C64 — kidney, C67 — bladder, C70-C72 - brain and spinal cord,
C73 - thyroid gland, C81 — Hodgkin lymphoma, C82-C85, C96 - non-Hodgkin lymphoma, C90 — multiple myeloma, C91-C95 - leu-
kaemia, Gl - growth index related to the period 2001-2011, S | + Il - proportion of clinical stages | + Il in the overall incidence of the
disease, data from period 2007-2011

_ /

high concentrations of environmental pesticides in the 1960s-1970s [6]. environmental data from the period of
pollutants, including polychlorinated  This exposure, however, cannot be Communist government before 1989.
biphenyls (PCBs), DDT and other quantified precisely due to the lack of  Although we cannot address the role of
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e N\

Colorectal cancer (C18-C21) <550 Lung cancer (C34) <40.0

per 100,000 persons — ASR(E) [l 55.0-59.9 per 100,000 persons — ASR(E) [ 40.0-47.9

M 60.0-64.9 M 48.0-55.9
M >650 . M >56.0
Kidney cancer (C64) <20.0 Breast cancer (C50) <85.0

per 100,000 persons — ASR(E) 71 20.0-24.9 per 100,000 persons — ASR(E) 7 85.0-92.9

W 25.0-299 M 93.0-99.9

l B >300

- qﬁ;

A

Cervix cancer (C53) <14.0
per 100,000 persons — ASR(E) 7 14.0-16.9
M 17.0-19.9

W >200

¥ é‘q&

¥ 4

-

Prostate cancer (C61) <95.0
per 100,000 persons — ASR(E) 71 95.0-102.9
M 103.0-110.9

W >111.0

0"‘%@;

_J

Fig. 3A. Examples of regional differences in cancer incidence in period 2007-2011 (selected most frequent cancers, Czech National Can-
cer Registry).

the environment in cancer causation, translated in well-designed future studies  fully representative cancer registry.
some birth-cohort effects should be focused on the space variability of cancer It supports the idea that cancer regis-
studied as an indirect population epidemiology inthe Czech Republic. tries can be accepted as one of the
indicator of unspecified harmful effects The present analysis is based on  main sources for improvement of
in the past. This information should be 34 years of experience of a nationwide, our understanding of cancer and its

420

Klin Onkol 2014; 27(6): 406423




CANCER INCIDENCE AND MORTALITY IN THE CZECH REPUBLIC

Colorectal cancer (C18-C21)
per 100,000 persons

&

|

Kidney cancer (C64)
per 100,000 persons

g

Cervix cancer (C53)
per 100,000 persons

oé""‘

_

o

N

e,

~
<470.0 Lung cancer (C34) < 80.0

[0 470.0-499.9 per 100,000 persons 1 80.0-104.9

M 500.0-529.9 M 105.0-129.9

M >5300 W >130.0

N

<280.0
71 280.0-339.9
M 340.0-399.9
M >400.0

N

Breast cancer (C50)
per 100,000 persons

0"“.‘.‘@‘

N

<280.0 Prostate cancer (C61) <700.0
[0 280.0-339.9 per 100,000 persons 1 700.0-799.9
W 340.0-399.9 M 800.0-899.9
M >400.0 M >900.0

<1,150.0
71,150.0-1,249.9
M 1,250.0-1,349.9
W >1,350.0

ol

,»ﬂ‘“

J

Fig. 3B. Examples of regional differences in cancer prevalence, end of year 2011 (selected most frequent cancers, Czech National Cancer

Registry).

causation. Representative registries
may reveal factors that are underlying
trends in cancer incidence; moreover,
they can detect significant changes over
time in the main diagnostic parameters

(such as morphology and staging). This
information is necessary to promote
prevention which might ultimately lead
to better control of the disease. The CNCR
contains complete and comprehensive

records on the clinical stage at the
time of diagnosis, including detailed
records on individual components of
TNM classification. The overall CNCR
assessment has revealed only 3.8% of
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Tab. 9. Regional differences in the main epidemiological trends of malignant neoplasms excluding non-melanoma skin cancer\
(C00-C97 excluding C44) in the Czech Republic. Mortality statistics — Czech Statistical Office.
Indicator Data from Average value over Range of values in regions
period the whole population  (min.; max.; n = 14 regions)
incidence rate per 100,000 population 2007-2011 533.2 (499.8; 637.1)
age standardized incidence rate, ASR(E) 2007-2011 415.1 (384.5; 484.3)
incidence growth index related to 2001 2001-2011 18.9% (9.6%; 35.4%)
mortality rate per 100,000 population 2007-2011 2614 (237.4; 281.6)
age standardized mortality rate, ASR(E) 2007-2011 193.8 (172.6; 224.8)
mortality growth index related to 2001 2001-2011 -5.1% (-14.0%; 4.8%)
prevalence rate per 100,000 population 2011 3,308 (2,986; 3,629)
prevalence growth index related to 2001 2001-2011 57.5% (42.9%; 69.7%)
mortality/incidence index 2007-2011 0.49 (0.44; 0.54)
zteallzztselt:i+dlilagnostic groups: detection rate at clinical 2007-2011
stomach (C16) 30.0% (23.5%; 38.7%)
colon and rectum (C18-C21) 46.1% (42.0%; 52.3%)
pancreas (C25) 17.7% (11.5%; 25.3%)
trachea, bronchus and lung (C33, C34) 15.4% (12.4%; 19.7%)
skin melanoma (C43) 84.2% (74.3%; 90.2%)
breast — women (C50) 75.3% (72.3%; 79.3%)
uterus (C54, C55) 72.4% (60.5%; 86.3%)
prostate (C61) 66.8% (56.8%; 78.9%)
kidney (C64) 56.8% (47.7%,; 62.7%)
bladder (C67) 76.2% (65.1%; 88.7%)
sr:?jpf?cr)trLogggcancer detection during autopsy 2007-2011 3.8% (1.2%; 6.29%)
\_ J

records which are missing information on
both TNM classification and clinical stage
in an unexplained manner (Fig. 2). The
completeness of CNCR data increases
with time, and the most recent period
(2000-2011) provides high-quality data.
The CNCR is equipped with a web-based
analytic tool which allows any user
to perform comprehensive analyses
in a user-friendly environment [20].
We regard the CNCR database and
associated software as one of the stron-
gest points of the Czech National Cancer
Control Program, providing a basis for
international collaborative efforts [41].

Conclusion

Using the available epidemiologic
data, the cancer burden in the Czech
Republic can be assessed throughout

the population and for individual
regions. The proportion of clinical
stages as well as the success rate of
early detection can be analyzed and
the time trends calculated based on
available data. The strongest point of
the present study lies in the accessibility
of information over a 34-year period
of continuous and standardized
registration covering virtually 100%
of cancer diagnoses within the entire
Czech population. The data summary
is also available as a public on-line
interactive tool [20]. The main challenge
for the future is to use these tools to
contribute to the reduction of cancer
mortality, particularly by decreasing
the proportion of late-stage diagnoses
and addressing the remarkable regional
differences in diagnostic efficacy.
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