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The purpose of this study is to summarize incidence and trends in the pediatric cancer burden in the Czech Republic 
over the period 1994–2014. The recently established Childhood Cancer Registry was combined with retrospective data from 
the Czech National Cancer Registry to analyze the annual patterns of incidence and long-term trends of pediatric cancer 
patients aged 0–14 years diagnosed between 1994 and 2014. Malignancies were classified according to the International 
Classification of Childhood Cancer. The distribution of incidence was stratified according to gender, age at diagnosis, type 
of cancer and geographic area. Annual age-standardized rates were adjusted using the world standard population. Changes 
over time were quantified as the average annual percentage change. This analysis comprised records of 5,605 children 
diagnosed with cancer within the period 1994–2014, annually 267 records on average; the overall age-standardized average 
annual incidence rate was 169 cases per million. Boys were affected more frequently than girls: the M/F crude incidence 
ratio was 1.2:1. The highest incidence rates were observed for ICCC groups I (27.8%), III (21.8%), II (12.4%) and IV (7.8%); 
other groups formed 30.2%. There are significant differences in the geographic distribution of incidence between regions. 
A borderline statistically significant increase (0.6%) in the overall average annual percentage change was detected between 
1994 and 2014 (95% CI: 0.01 to 1.12; p = 0.05). This study provides reliable recent information on trends in the incidence of 
childhood cancers in the Czech Republic.
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In European population, childhood cancers (i.e. those 
occurring in patients under the age of 20) represent rather 
rare diseases, accounting for less than 1% of the overall cancer 
burden in the general population. Diagnoses of pediatric 
cancer patients are substantially different from those in the 
adult population, where carcinomas represent the most 
frequent type of cancer. Acute lymphoblastic leukemia (32%), 
brain tumors (22%) and malignant lymphomas (12%) are the 
most common cancers in children under the age of 15. There 
are considerable variations in the incidence of childhood 
cancers among countries worldwide as well as in Europe. 
Based on European data from the period 1988–1997, the 
annual incidence rates range from 131 cases (British Isles) to 
160 cases (Scandinavian countries) per million children and 
slightly increase in time [1].

Despite enormous improvements in survival of pediatric 
cancer patients in the last decades, cancer still remains 
the second most common cause of death in children aged 
under 15 in developed countries [2, 3]. Therefore, reliable 
information about trends in incidence, prevalence, survival 
and mortality of childhood cancers is crucial for manage-
ment, planning and optimization of care for pediatric 
cancer patients. The international population-based project 
European Cancer Registry (EUROCARE, with its latest 
version EUROCARE-5) is the biggest European project 
quantifying survival data from 74 population-based cancer 
registries in 29 countries. Most European countries maintain 
general population-based cancer registries, but only 10 regis-
tries specialized in childhood cancers contributed to the 
EUROCARE survey [2, 4]. Registries specialized in child-
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hood cancers are of a great value because the manner of 
grouping and classification of pediatric cancers is different 
from cancers in the adulthood. Tumors in adults are classi-
fied according to the International Classification of Diseases 
for Oncology (ICD-O-3) [5], which is primarily based on the 
location of the primary tumor. However, such classification 
is inadequate for pediatric cancers. For childhood cancers, 
the International Classification of Childhood Cancer (ICCC) 
[6] has been widely accepted as the gold standard. It is based 
on morphology records which classify tumors into 12 main 
groups. Tumors in children are staged according to a disease-
specific staging system, whereas tumors in adults are classi-
fied on the basis of the TNM Classification of Malignant 
Tumors (TNM) [7, 8].

The Czech Childhood Cancer Registry (CCR) is the first 
pediatric cancer registry established in the Czech Republic, 
covering the children’s population in the long term. CCR 
objectives are to estimate the real incidence of childhood 
cancers on the national level, to quantify time-related trends 
in incidence, to describe geographical differences and, finally, 
to evaluate population-based survival and mortality rates of 
childhood cancers.

This is the first report on the incidence of childhood 
cancers in the Czech Republic and the first report of the 
national pediatric cancer registry generated since its initiation 
in 2008. The report combines data from the CCR with data 
from the general Czech National Cancer Registry (CNCR) 
and summarizes records on childhood cancer incidence in 
the period 1994–2014.

Patients and methods

Patients’ data sources. The population-based CNCR is the 
main source of cancer epidemiology in the Czech Republic, 
http://www.uzis.cz/registry-nzis/nor [9]. The CNCR was 
established in 1976 and has been an integral part of the Czech 
National Cancer Control Program, which had been agreed 
in December 2003 by the Board of the Czech Society for 
Oncology (and amended in April 2013). The CNCR contains 
more than 2,000,000 records on cancer cases from the period 
1977–2014, covering 100% of the Czech population. The 
CNCR is administered by the Institute of Health Information 
and Statistics of the Czech Republic (IHIS CR) and is part of 
the National Health Information System (NHIS), http://www.
uzis.cz/en/about-us/information-about-nhis [10]. The regis-
tration of cancer cases is mandatory in the Czech Republic. 
Selected reports on cancer epidemiology are available on the 
web portal www.svod.cz [11]. In the Czech Republic, cancer 
care provided to children and adolescents is professionally 
guaranteed by the Pediatric Section of the Czech Oncolog-
ical Society, and pediatric patients with solid tumors are 
centralized in two comprehensive pediatric oncology centers 
(the Department of Pediatric Hematology and Oncology at 
University Hospital Motol in Prague and the Department of 
Pediatric Oncology at University Hospital Brno). Apart from 

the two major centers, children with leukemia are treated in 
six regional hospitals, which improve their access to cancer 
care. In 2008, representatives of the Pediatric Section of the 
Czech Oncological Society decided to develop a national 
database of pediatric cancers in the Czech Republic, the 
newly established CCR. This database contains all neces-
sary items for reports required by the CNCR; additionally, its 
structure is extended in order to satisfy the particularities of 
pediatric cancers, including the special classification system 
(ICCC-3) as well as specific treatment protocols. The manda-
tory minimum set of parameters includes morphological and 
topographical coding of histological or cytological exami-
nation, the validity of which is strictly checked against the 
ICD-O-3 classification. Population data from 1994 to 2007 
were managed retrospectively. Since 2008, data sets have 
been collected prospectively in the two above-mentioned 
centers. The database contains a total of 1,790 records from 
the prospectively-collected period of 2008–2014. Records 
on pediatric cancer patients diagnosed before 2008 were 
retrospectively exported from the general CNCR database 
and entered to the CCR. Demographic population data were 
obtained from the Czech Statistical Office (CSO); these data 
have also been published at the CSO website (www.czso.cz) 
[12].

Methods. Population-based annual means for the 
given age classes were used as the base for the calcula-
tion of incidence rates in the period 1994–2014 (Table 1). 
Age-standardized incidence rates – ASR (W) – were directly 
estimated for the age groups 0–14 years using the weights 
of the world standard population [13]. Confidence intervals 
(95% CI) were calculated for all point statistical estimates. 
Microscopy-verified cases (in %) are defined as cases whose 
diagnosis was determined by cytology, histological examina-
tion of the metastasis or of the primary tumor. The compar-
ison of the incidence rate ASR (W) between specific region 
and the Czech Republic was performed by the Mantel-
Haenszel test. For the calculation of ASR (W) in each year, 
showing the trend, demographic data from particular years 
was used. Changes over time were computed on the average 
annual percentage change (AAPC), which was estimated 
using the formula: 100 (eß–1), where ß is the slope calculated 
from a linear regression of log ASR (W) in a calendar year 
[14]. Statistical analyses and tests were performed using the 
SPSS software (version 22), Statistica (version 12), Joinpoint 
regression program (version 4.2.0.2).

Results

Demographic data. Demographic data CSO (1994–2014) 
documents that the entire population of the Czech Republic 
consisted of 10,346,334 inhabitants on average. The average 
childhood population (0–14 years) consisted of 1,634,580 
children, which represents 16% of the overall annual average 
population with a male/female ratio of 1.1:1. Age groups 
were divided into five-year periods by gender (0–4 years: 
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266,591 boys, 252,882 girls; 5–9 years: 275,334 boys, 261,287 
girls; 10–14 years: 296,594 boys, 281,893 girls).

Incidence data. In the period 1994–2014, the total number 
of 5,605 pediatric cancers in children aged 0–14 years were 
registered in the CNCR and in the CCR; the mean annual 
incidence was 267 cases. Table 1 summarizes the numbers 
of cases and incidence rates in all groups and subgroups 
of diagnoses according to the ICCC. The age-standardized 
average annual incidence rate was estimated as 169 per 
million (95% CI: 164.9–173.9). The overall male/female ratio 
was 1.2:1 according to the ASR (W). In total, 93.4% of cases 
were microscopically verified.

All types of malignancies were grouped into 12 diagnostic 
categories according to the ICCC-3 [7] (Figure 1). The 
summary revealed that groups I–IV were the most common 
cancer types. The most commonly diagnosed ICCC 
subgroups were: lymphoid leukemias (21.6%), astrocytomas 
(9.1%), neuroblastomas and ganglioneuroblastomas (7.6%), 
Hodgkin lymphomas (5.0%), nephroblastomas and other 
non-epithelial renal tumors (4.8%) (Table 1).

Incidence by age. The highest incidence rates for all 
pediatric cancers combined were found in the under-fives. 
This pattern varied markedly according to the cancer type 
(Figure 2).

The age-specific profile of cancer types is shown in 
Figure  3. The profile documents a decreasing proportion 
of tumors of embryonic origin (neuroblastoma and other 

peripheral nervous cell tumors, retinoblastoma, renal tumors 
and hepatic tumors) with the increasing age of children. 
Neuroblastoma was the most common cancer type (31%) in 
infants (age <1 year), whereas children aged more than 1 year 
suffered most frequently from leukemias; this trend culmi-
nated in the category of 3-year-old children.

Incidence by gender. There was a slight predominance of 
boys during the examined period (p<0.05). Boys were more 
frequently affected by all common cancer types than girls 
(Figure 4).

Regional incidence. The Czech Republic is composed of 
14 regions. Each individual region keeps its own epidemio-
logical reporting in the CNCR and validates records collected 
from the pediatric cancer care centers. We analyzed the 
incidence in each region and tried to find differences in the 
incidence of childhood cancers. Increased incidence rates of 
childhood cancers were identified in the Capital of Prague, the 
neighboring Central Bohemian Region, the South Moravian 
Region and the Vysocina Region (Figure 5). On the contrary, 
the lowest ASR (W) was found in the Karlovy Vary Region, 
the Pardubice Region and in the Hradec Kralove Region. 
In comparison with the incidence rate of the entire Czech 
Republic, a statistically significant difference was confirmed 
only in two cases: the Hradec Kralove Region (p=0.01) and 
the Pardubice Region (p=0.04, Mantel-Haenszel test).

Trends in incidence. A long-term increasing trend in the 
incidence of all childhood cancers combined was revealed 

Figure 1. Relative rate (%) of 12 diagnostic groups according to the ICCC in children aged 0–14 years (the Czech Republic, 1994–2014)
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Figure 2. Number and % of cases according to the patient’s age and cancer type (the Czech Republic, 1994–2014)

Figure 3. Cases of childhood cancer according to the diagnostic group and age at the time of diagnosis (the Czech Republic, 1994–2014)
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Figure 4. ASR (W) per 1,000,000 children and % of cases according to gender and type of cancer (the Czech Republic, 1994–2014)

Figure 5. Regional distribution of childhood cancer incidence expressed as ASR (W) per 1,000,000 children (the Czech Republic, 1994–2014)
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Table 1. Number of cases and incidence rates by gender in the childhood population aged 0–14 years (the Czech Republic, 1994–2014).

Site Group No. 
cases %

Age–specific rate Crude 
rate

ASR 
(W)

ASR (W)
M/F Cum. 

rate
MV, 

%0–4 5–9 10–14 Boys Girls
I Leukemias, myeloproliferative diseases, and myelodysplastic diseases 1,559 27.8 77.0 35.4 26.3 45.4 48.9 54.3 43.2 1.3 693.7 94.7
Ia Lymphoid leukemias 1,213 21.6 63.3 27.7 17.4 35.3 38.5 43.0 33.7 1.3 541.5 94.9
Ib Acute myeloid leukemias 213 3.8 8.7 4.3 5.8 6.2 6.4 6.5 6.3 1.0 93.7 93.4
Ic Chronic myeloproliferative diseases 39 0.7 0.6 1.2 1.6 1.1 1.1 1.4 0.7 2.1 16.8 100.0
Id Myelodysplastic syndrome and other myeloproliferative diseases 48 0.9 2.0 1.3 0.9 1.4 1.5 1.6 1.3 1.3 21.3 100.0
Ie Unspecified and other specified leukemias 46 0.8 2.5 0.9 0.7 1.3 1.5 1.7 1.2 1.4 20.5 84.8
II Lymphomas and reticuloendothelial neoplasms 693 12.4 13.1 18.8 27.8 20.2 19.2 26.5 11.6 2.3 298.7 97.7
IIa Hodgkin lymphomas 283 5.0 2.6 6.2 15.2 8.2 7.4 9.7 5.0 2.0 120.0 98.9
IIb Non-Hodgkin lymphomas (except Burkitt lymphoma) 223 4.0 4.0 7.4 7.9 6.5 6.2 8.4 3.9 2.2 96.5 96.9
IIc Burkitt lymphoma 100 1.8 2.2 3.3 3.2 2.9 2.8 4.6 0.9 4.9 43.5 98.0
IId Miscellaneous lymphoreticular neoplasms 63 1.1 3.9 0.9 0.9 1.8 2.0 2.7 1.3 2.1 28.2 98.4
IIe Unspecified lymphomas 24 0.4 0.5 1.1 0.6 0.7 0.7 0.9 0.4 2.2 10.5 87.5
III CNS and miscellaneous intracranial and intraspinal neoplasms 1,224 21.8 39.8 35.8 31.9 35.7 36.2 39.4 32.8 1.2 537.0 86.0
IIIa Ependymomas and choroid plexus tumor 156 2.8 6.9 3.5 3.5 4.5 4.8 4.7 4.9 1.0 69.0 98.1
IIIb Astrocytomas 510 9.1 15.8 14.8 14.1 14.9 15.0 15.7 14.2 1.1 223.3 97.5
IIIc Intracranial and intraspinal embryonal tumors 222 4.0 6.6 7.5 5.4 6.5 6.5 8.0 5.0 1.6 97.4 99.1
IIId Other gliomas 44 0.8 1.3 0.9 1.6 1.3 1.3 1.5 1.0 1.5 19.1 86.4
IIIe Other specified intracranial and intraspinal neoplasms 86 1.5 1.6 3.2 2.7 2.5 2.4 2.8 2.0 1.4 37.3 97.7
IIIf Unspecified intracranial and intraspinal neoplasms 206 3.7 7.7 5.9 4.5 6.0 6.2 6.7 5.7 1.2 90.9 29.6
IV Neuroblastoma and other peripheral nervous cell tumors 438 7.8 33.7 4.5 1.6 12.8 15.0 16.1 13.7 1.2 199.1 98.2
IVa Neuroblastoma and ganglioneuroblastoma 425 7.6 33.6 4.2 0.9 12.4 14.6 15.8 13.4 1.2 193.6 98.1
IVb Other peripheral nervous cell tumors 13 0.2 0.1 0.4 0.7 0.4 0.3 0.3 0.3 1.0 5.5 100.0
V Retinoblastoma 128 2.3 11.0 0.5 0.2 3.7 4.5 4.8 4.2 1.1 58.5 95.3
VI Renal tumors 295 5.3 20.1 5.7 1.0 8.6 9.9 8.3 11.6 0.7 133.7 97.3
VIa Nephroblastoma and other non-epithelial renal tumors 268 4.8 18.8 4.9 0.7 7.8 9.0 7.5 10.6 0.7 121.7 100.0
VIb Renal carcinomas 11 0.2 0.3 0.4 0.2 0.3 0.3 0.2 0.4 0.5 4.8 100.0
VIc Unspecified malignant renal tumors 16 0.3 1.0 0.4 0.1 0.5 0.5 0.5 0.5 1.0 7.2 50.0
VII Hepatic tumors 82 1.5 5.6 0.8 1.0 2.4 2.7 3.5 1.8 1.9 36.9 90.2
VIIa Hepatoblastoma 59 1.1 4.8 0.6 0.0 1.7 2.0 2.7 1.3 2.0 26.9 94.9
VIIb Hepatic carcinomas 18 0.3 0.5 0.1 1.0 0.5 0.5 0.6 0.4 1.8 7.7 100.0
VIIc Unspecified malignant hepatic tumors 5 0.1 0.4 0.1 0.0 0.1 0.2 0.2 0.1 1.6 2.3 0.0
VIII Malignant bone tumors 244 4.4 2.0 5.9 12.8 7.1 6.4 7.0 5.7 1.2 103.6 95.5
VIIIa Osteosarcomas 105 1.9 0.3 2.4 6.2 3.1 2.7 2.9 2.4 1.2 44.2 99.0
VIIIb Chondrosarcomas 7 0.1 0.0 0.0 0.6 0.2 0.2 0.1 0.2 0.4 2.9 85.7
VIIIc Ewing tumor and related sarcomas of bone 115 2.1 1.6 3.2 5.1 3.4 3.1 3.7 2.5 1.5 49.3 100.0
VIIId Other specified malignant bone tumors 7 0.1 0.0 0.2 0.4 0.2 0.2 0.1 0.3 0.4 2.9 100.0
VIIIe Unspecified malignant bone tumors 10 0.2 0.2 0.2 0.5 0.3 0.3 0.3 0.3 0.9 4.3 10.0
IX Soft tissue and other extraosseous sarcomas 346 6.2 12.7 8.2 9.5 10.1 10.3 11.7 8.8 1.3 151.8 99.4
IXa Rhabdomyosarcomas 162 2.9 7.0 4.2 3.2 4.7 5.0 6.1 3.8 1.6 71.7 99.4
IXb Fibrosarcomas, peripheral nerve sheath tumors, other fibrous neopl. 34 0.6 1.7 0.5 0.8 1.0 1.0 0.9 1.2 0.8 15.0 100.0
IXc Kaposi sarcoma 0 0.0 – – – – – – – – – –
IXd Other specified soft tissue sarcomas 110 2.0 2.6 2.4 4.5 3.2 3.1 3.7 2.5 1.5 47.5 100.0
IXe Unspecified soft tissue sarcomas 40 0.7 1.5 1.1 1.0 1.2 1.2 1.1 1.3 0.8 17.6 97.5
X Germ cell tumors, trophoblastic tumors, and neoplasms of gonads 162 2.9 5.3 2.5 6.3 4.7 4.7 3.9 5.5 0.7 70.3 97.5
Xa Intracranial and intraspinal germ cell tumors 30 0.5 0.6 0.5 1.5 0.9 0.8 1.0 0.6 1.5 12.8 100.0
Xb Malignant extracranial and extragonadal germ cell tumors 37 0.7 2.7 0.4 0.2 1.1 1.2 0.9 1.6 0.6 16.7 100.0
Xc Malignant gonadal germ cell tumors 78 1.4 1.8 1.2 3.6 2.3 2.2 1.7 2.6 0.6 33.5 98.7
Xd Gonadal carcinomas 9 0.2 0.0 0.1 0.7 0.3 0.2 0.1 0.3 0.3 3.7 100.0
Xe Other and unspecified malignant gonadal tumors 8 0.1 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.6 3.5 62.5
XI Other malignant epithelial neoplasms and malignant melanomas 339 6.0 2.1 6.8 19.7 9.9 8.7 6.8 10.7 0.6 143.1 100.0
XIa Adrenocortical carcinomas 7 0.1 0.5 0.0 0.2 0.2 0.2 0.1 0.3 0.4 3.1 100.0
XIb Thyroid carcinomas 116 2.1 0.2 1.7 7.8 3.4 2.9 1.6 4.3 0.4 48.4 100.0
XIc Nasopharyngeal carcinomas 3 0.1 0.0 0.1 0.2 0.1 0.1 0.1 0.0 – 1.3 100.0
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in the examined period 1994–2014: the age-standardized 
incidence increased from 144.2 in 1994 to 154.1 in 2014. 
Correspondingly, a borderline significant increase in the 
overall AAPC was observed (an increment of 0.6% between 
1994 and 2014, 95% CI: 0.01 to 1.12; p=0.05). The growing 
trend of burden is also observable mostly in the analysis 
stratified according to cancer types (Figure 6 and 7). The 
most significant incidence increase was detected in the ICCC 
group XI (Other malignant epithelial neoplasms and malig-
nant melanomas, +5.0%, p<0.01; mainly due to the increase 
subgroups malignant melanoma, +11.0%, p<0.01), group IX 
(Soft tissue and other extraosseous sarcomas, +2.6%, p<0.05) 
and group III (CNS and miscellaneous intracranial and 
intraspinal neoplasms, +1.4%, p<0.05). On the other hand, 
group II (Lymphomas and reticuloendothelial neoplasms) 
revealed a decreasing incidence trend over the examined 
period (–1.8%, p<0.05). In the population of pediatric 
cancer patients, there was an increase in the proportion of 
age category 0–4 years from 41.8% in the first period (1994–
2004) to 46.9% in the second period (2005–2014), and a 
slight decrease in the proportion of age categories 5–9 years 
and 10–14 years.

Discussion

In Europe, the incidence of childhood cancers in 2012 
was estimated as 139 cases per million [15]. However, the 
incidence and mortality of childhood cancers significantly 
differ worldwide [16–19]. The annual world age-standardized 
incidence of childhood cancers in patients aged less than 15 
years was approximately 164 per million in Germany (2003–
2012) [20], 158 per million in Austria (2003–2011) [21] and 
153 per million in the United Kingdom (2011–2013) [22].

Our analysis indicates that the incidence of childhood 
cancers in the Czech Republic is slightly higher than the 
incidence in other European countries; ASR (W) in the 
Czech Republic was 169 cases per million children under the 
age of 15 in the period 1994–2014 (95% CI: 164.9–173.9). 
Childhood cancers (i.e. those occurring in patients under the 
age of 15) represent rather rare diseases, accounting for less 
than 1% of the overall cancer burden in the Czech Republic.

The most common cancers in children vary significantly by 
age [16, 17]. In pediatric oncology, two distinct age incidence 
peaks can be distinguished: the first one is located in the age 
class 0–5 years, whereas the second one occurs at the age of 
puberty and adolescence. Indeed, our data have confirmed 
two age peaks in the incidence of childhood cancers.

In general, boys are affected by cancer more frequently than 
girls worldwide. Our data have confirmed the male predomi-
nance in most cancer types: the male/female incidence 
ratio was 1.2:1. Girls were affected more frequently only in 
several diagnostic groups: renal tumors, germ cell tumors, 
trophoblastic tumors and neoplasms of gonads, other malig-
nant epithelial neoplasms, other and unspecified malignant 
neoplasms. In comparison to countries neighboring with the 
Czech Republic, Germany reports a similar predominance in 
boys (male:female 1.2), while the Austrian population reveals 
similar incidence rates in both sexes [20, 21].

Over the last few decades, there has been a slightly 
increasing trend in the annual incidence rate of pediatric 
cancers worldwide. In the United States, the incidence rate 
was increasing by 0.6% each year on average in the period 
1975–2010 [23]. In Europe, the annual incidence of child-
hood cancers increased by 1.1% on average in the period 
1978–1997; the increase ranged from 0.6% for leukemias 
to 1.8% for soft-tissue sarcomas [24]. Recent Austrian data 
documented a 0.7% increase in the annual cancer incidence 
rate among children in the period 1994–2011, especially 
due to non-malignant CNS tumors and Non-Hodgkin 
lymphomas in girls (average increase by 1.4% each year) [21]. 
In the Czech Republic, an overall AAPC of 0.6% was proved 
as a borderline significant increase in the period 1994–2014 
(95% CI: 0.01 to 1.12; p=0.05).

Based on German incidence reports from the period 
2003–2012, the most common cancer types among under 
15-year-olds in Germany were ICCC group I (leukemias, 
33.8%), group III (tumors of the central nervous system, 
24.0%), group II (lymphomas, 11.1%) and group IV (neuro-
blastomas, 7.0%) [20]. Similar relative incidence profile 
occurred in the Czech Republic: group I (27.8%) followed 
by group III (21.8%), group II (12.4%) and group IV (7.8%). 
Similar incidence trends are reported from other world 

Site Group No. 
cases %

Age–specific rate Crude 
rate

ASR 
(W)

ASR (W)
M/F Cum. 

rate
MV, 

%0–4 5–9 10–14 Boys Girls
XId Malignant melanomas 85 1.5 0.8 1.8 4.6 2.5 2.2 2.5 2.0 1.2 36.0 100.0
XIe Skin carcinomas 53 0.9 0.2 1.5 2.8 1.5 1.4 0.9 1.9 0.4 22.5 100.0
XIf Other and unspecified carcinomas 75 1.3 0.5 1.8 4.1 2.2 1.9 1.7 2.3 0.7 31.7 100.0
XII Other and unspecified malignant neoplasms 95 1.7 4.5 2.0 1.9 2.8 2.9 2.3 3.6 0.6 42.1 44.2
XIIa Other specified malignant tumors 12 0.2 0.6 0.3 0.2 0.3 0.4 0.2 0.6 0.3 5.3 100.0
XIIb Other unspecified malignant tumors 83 1.5 3.9 1.8 1.6 2.4 2.6 2.1 3.0 0.7 36.8 36.1

All cancers 5,605 100.0 226.9 127.0 139.9 163.3 169.4 184.6 153.3 1.2 2,468.6 93.4

% = % of all cancers; Age-specific rate (per million); Crude rate (per million); ASR = age-standardized rate (all rates are expressed as per million, standard 
world population); M/F = male/female ratio; Cum. rate = cumulative rate (per million); MV = microscopic verification.

Table 1. (continued)
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Figure 6. Trends in cancer incidence within the main ICCC groups; the lines represent linear fitted trends (the Czech Republic, 1994–2014)

Figure 7. Average annual percentage change of cancer incidence by diagnostic groups in children (the Czech Republic, 1994–2014)
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regions, but incidence rates of the main cancer types may 
vary among countries [16, 18, 19].

Regional analyses of the incidence of childhood cancers 
revealed an asymmetric distribution among geographic 
regions. The differences in the reported records on child-
hood cancers appear to correlate with the catchment area 
of specialized high-volume pediatric centers in the Capital 
of Prague and in the city of Brno. The highest incidence of 
childhood cancers was reported in regions neighboring with 
these infrastructure centers (Figure 5). However, pediatric 
care (both curative and preventive) is very well organized 
in the Czech Republic. It is easily accessible for patients and 
parents, so that considerable geographic differences among 
regions in the density of health care providers do not seem 
to contribute significantly to the regional distribution of 
childhood cancers. The reasons for this regional variability in 
childhood cancer incidence have not yet been fully elucidated.

This is the first fully representative and validated report on 
childhood cancer incidence in the Czech Republic in the age 
group 0–14 years which is based on the validated data from 
population-based registries: the Childhood Cancer Registry 
and the Czech National Cancer Registry. The analysis of the 
period 1994–2014 revealed a long-term increasing trend in 
the incidence rate of most childhood cancers, which corre-
sponds to the results reported by other European countries. 
It is necessary to develop follow-up work on the mortality 
and survival rates of pediatric patients, which would yield 
direct results on the success of the treatment.
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