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Abstract 22 

This article highlights the recent and ongoing activities of European population-based cancer registries 23 

(PBCRs) in data quality and harmonisation in the framework of the collaboration between the European 24 

Network of Cancer Registries (ENCR) and the Directorate-General Joint Research Centre (JRC), the 25 

science and knowledge centre of the European Commission.  26 

The article concludes the Frontiers in Oncology’s Research Topic “Joining Efforts to Improve Data 27 

Quality and Harmonization Among European Population-Based Cancer Registries”, which has been 28 

an opportunity for several European researchers to share their experience on cancer data quality and 29 

harmonisation. Such experience will be helpful for PBCRs in view of future challenges and 30 

opportunities in cancer epidemiology, with a few examples discussed in the present article. 31 

1. Introduction 32 
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 33 

During recent decades, the role of population-based cancer registries (PBCRs) has advanced beyond 34 

their traditional focus on providing cancer incidence and survival data, enlarging it to data providers 35 

for health-service management [1-4]. In this respect, PBCRs face further challenges of data quality and 36 

harmonisation issues. 37 

Since 1990, the European Network of Cancer Registries (ENCR) has been operational with the aim to 38 

connect PBCRs in Europe.  39 

 40 

The ENCR plays a crucial role in supporting PBCRs to improve the quality (including comparability) 41 

and availability of cancer incidence data and paves the way for the use of data collected by PBCRs in 42 

cancer control, health-care planning and research. Cancer data comparability between countries and 43 

regions is particularly important for the European policy makers, who rely on the European Cancer 44 

Information System for accurate and up-to-date cancer burden statistics computed with data from the 45 

almost 200 PBCRs currently active in Europe. ENCR activities have a global impact, also due to its 46 

collaborations with the International Association of Cancer Registries (IACR) and the International 47 

Agency for Research on Cancer (IARC) and the fact that ENCR recommendations and guidelines 48 

regularly serve as models endorsed within the IACR. An example of collaboration between ENCR and 49 

IACR was the joint ENCR-IACR 2023 Scientific Conference, which took place in Granada, Spain, in 50 

November 2023 and was attended by more than 350 participants [5]. 51 

 52 

The Frontiers in Oncology Research Topic “Joining Efforts to Improve Data Quality and 53 

Harmonization Among European Population-Based Cancer Registries” has been an opportunity for 54 

European researchers to share their experience on cancer data quality and harmonisation [6]. 55 

In this light, this article refers to all the contributions to the Research Topic and summarises the present 56 

situation in European PBCRs related to data quality and harmonisation, as well as the currently 57 

implemented activities carried out by ENCR and JRC to improve them. Of particular note, the activity 58 

of several ENCR working groups and the update of ENCR recommendations will be described. 59 

Moreover, the European Cancer Information System (ECIS) [7] as the ultimate outcome of data quality 60 

and harmonisation efforts will be presented.  61 

 62 

2. Current advances of cancer registration in Europe 63 

Since 2012, the ENCR Secretariat has been hosted at the Joint Research Centre (JRC), the science and 64 

knowledge centre of the European Commission. In this scenario, several initiatives were carried out in 65 

the last decade [8] aimed at improving cancer data quality and harmonisation of European PBCRs: the 66 

JRC and ENCR coordinated thematic expert working groups to draft guidelines and recommendations 67 

on data collection, coding, and reporting, organised trainings, including on the revised 68 

recommendations, and developed common rules and related validation software to check data 69 

compliance to agreed European standards [9]. 70 

European PBCRs are very heterogeneous in terms of geographical coverage, either national or regional, 71 

and can cover very different population sizes, translating in datasets ranging from around 125,000 to 72 

over 50 million cancer records. Additionally, they differ regarding registration practices, for example 73 
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in relation to data sources, definitions and procedures.  Therefore, common rules and definitions are 74 

necessary in order to harmonise data from different PBCRs and ensure their comparability at European 75 

level. 76 

To this purpose, the following recommendations, reports and documents were published during the 77 

period 2022-2024 on the ENCR website [10]. 78 

 79 

2.1. ENCR Recommendations  80 

 81 

2.1.1. Data quality checks for European cancer registries 82 

Recognising the pivotal importance of comparability, completeness, validity, and timeliness in 83 

ensuring the reliability and utility of PBCR data, in 2013 the ENCR and JRC launched the Data Quality 84 

Checks Working Group to address the fragmented landscape of data validation methods across 85 

European PBCRs.  86 

To achieve this objective, a series of workshops were convened in 2013 and 2014. These meetings 87 

served as forums for stakeholders from diverse backgrounds, including PBCR experts, 88 

epidemiologists, and data analysts, to collaboratively deliberate on the establishment of a harmonised 89 

framework for data quality assessment. 90 

Following the work of the Cancer Data Quality Checks Working Group [11] the first agreed quality 91 

control checks among European PBCR’s were proposed, aimed at validating the internal consistency 92 

of cancer incidence variables. The report, and later update [12] formed the basis for the JRC-ENCR 93 

Quality Check Software (QCS), described in one contribution of the current Research Topic [13].  94 

 95 

2.1.2. Standard dataset for the European Network of Cancer Registries (2023) 96 

This recommendation updates a previous document released in 2005 [14], to provide the minimum 97 

dataset to be collected by European PBCRs. Given the great expansion of PBCRs role in cancer control, 98 

quality assessment of cancer care, clinical and epidemiological research in the latest years, additional 99 

standardised data items were deemed necessary for registration. Thanks to the rapid growth of 100 

electronic records in the health care sector, many items may now be collected by linkage to existing 101 

data sources, as part of routine operations or on an ad hoc basis. However, the abundance of available 102 

data may be at the expense of standardisation and comparability. While the level of automation may 103 

increase access to growing amounts of data, the legal basis for access to and linkage with health data, 104 

varying greatly across Europe, may jeopardize the capacity to check the quality of such data. 105 

 106 

The 2023 revision of the standard dataset recommendation [15-16] was drafted to preserve the 107 

possibilities for comparisons on cancer incidence between European and non-European PBCRs, to 108 
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share data definitions for in-depth and wide-scale collaborative efforts and identify variables that may 109 

support an expanded role of PBCRs in cancer control. 110 

2.1.3. Basis of Diagnosis (2022) 111 

The 2022 recommendations updated the previous ones from 1999 [17-19]. 112 

Basis of diagnosis is a key variable, including information both on the way in which the tumour is 113 

diagnosed and the level of likeness of the diagnosis itself. It is also influenced by the ability of 114 

individual PBCRs to intercept the different (pathological, cytological, molecular…) reports. 115 

 116 

Guidance in the latest recommendations is particularly relevant in the absence of pathological 117 

confirmation of the tumour. The proportion of clinical diagnoses (basis of diagnosis values 1, 2 and 4) 118 

is a data quality indicator. While a high proportion of clinical diagnoses in a PBCR may reflect the 119 

situation with regard to clinical and pathological investigations in the area covered by the PBCR, it 120 

may also indicate overdiagnosis and overestimation of cancer incidence, possibly taking into account 121 

tumours that would never have caused symptoms or death. On the other hand, PBCRs with a very low 122 

proportion of clinical diagnoses might underestimate incidence rates, potentially missing cancer cases 123 

that should be counted. 124 

Among the modifications introduced, the new value 8 (Cytogenetic and/or molecular testing) for 125 

coding the basis of diagnosis is particularly relevant in view of the fast evolution of diagnostic 126 

techniques, such as karyotyping, FISH (fluorescent in situ hybridization), PCR (polymerase chain 127 

reaction) and DNA sequencing. 128 

 129 

2.1.4. Cancer cases in migrant population (2022) 130 

In the wake of the increase in the number of migrants (including refugees) in European countries, and 131 

with a particular consideration of the millions of refugees from Ukraine to Europe, in 2022, a new 132 

ENCR recommendation was released to clarify and harmonise whether to register migrant individuals 133 

without a legal residency at the date of incidence [20]. 134 

 135 

2.1.5. Recording and Reporting of Urothelial Tumours of the Urinary Tract 136 

(2022) 137 

Following the previous publication  in 1995 of “Recommendations for coding bladder cancers” [21] 138 

and IARC’s 2003 book on “Standards and guidelines for cancer registration in Europe” [22], 139 

knowledge about the biology and pathology of urinary tract tumours and their classification has 140 

increased considerably [23]. Great variability has been observed among European PBCRs in the 141 

recording (i.e. registration) and the reporting (i.e. in presenting cancer burden statistics) of these 142 

tumours [24].  143 

The 2022 ENCR recommendation aimed at improving comparability of data on urothelial tumours of 144 

the urinary tract in Europe by defining criteria mainly for registration, taking into account multiple 145 
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aspects of these tumours such as primary topography, histological type, grade, extent of invasion, 146 

multi-centricity, progressions and time interval between tumors [25-26]. An example of the rules that 147 

should lead to greater data harmonisation and comparability is the suggestion not to record the 148 

"Urothelial proliferation of uncertain malignant potential", which in any case are not reportable. 149 

 150 

2.1.6. Coding Incidence Date (2023) 151 

The previous recommendation on the coding of incidence date was released in 1995 and revised in 152 

1997 [27]. The detection of inconsistencies in its application among European PBCR’s led to the 153 

creation of a working group which re-prioritized events considered for the registration of incident date 154 

considering modern methods of diagnosis such as flow cytometry, molecular testing, screening tests 155 

and more recent radiological and imaging techniques [28]. An increased standardisation of incidence 156 

date, in addition to allowing more accurate cancer incidence statistics, also improves the consistency 157 

of survival estimates. 158 

 159 

2.1.7. ENCR endorsement of the Toronto Childhood Cancer Stage Guidelines 160 

(2016) 161 

In 2016 the ENCR Steering Committee endorsed and encouraged the active use of the Toronto 162 

Childhood Cancer Stage Guidelines by European PBCRs, in order to promote the consistency of stage 163 

data for childhood malignancies [29-31]. Moreover, the Toronto childhood cancer stage has been 164 

included in the latest 2022 ECIS data call protocol to European PBCRs. 165 

One article of the current Research Topic shared the experience of the International Benchmarking of 166 

Childhood Cancer Survival by Stage (BENCHISTA) project in encouraging the implementation of the 167 

Toronto Childhood Cancer Stage Guidelines [32]. The extensive application of the Toronto staging 168 

allows for instance to study whether the differences in survival of patients with childhood cancers 169 

between countries are due to a different diagnostic timing or to differences in access to care and 170 

treatment protocols, which is the main objective of the BENCHISTA project. 171 

 172 

2.2. The European Cancer Information System (ECIS) 173 

The JRC has been developing since 2012 ECIS as a comprehensive infrastructure, consisting of several 174 

components to manage a central data repository and to coordinate in an efficient and sustainable way 175 

the activities of data validation, analysis, and dissemination. A key component of the ECIS is a web-176 

based tool launched in February 2018 [33] to report and disseminate cancer burden indicators such as 177 

incidence, mortality, survival and prevalence. Indicators in ECIS are derived from European PBCRs 178 

data. The ECIS web application [34] allows the visualisation of such indicators across European areas 179 

and time dimension. 180 

The first data call to feed ECIS was launched in 2015. The database feeding ECIS is dynamic and is 181 

updated as new data becomes available. 182 
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The ECIS web-application is modular and currently, its data explorer section consists of the following 183 

modules:  184 

• Incidence and mortality estimates – latest release year is 2022 as the outcome of a 185 

collaborative project between JRC and the IARC, in collaboration with the ENCR; 186 

• Long-term incidence and mortality estimates up to 2040, evaluating the impact of different 187 

demographic scenarios by 2040 on the cancer burden; 188 

• Survival estimates, reporting on the results of the latest published EUROCARE-5 study [35]; 189 

• Incidence and mortality historical data, including indicators computed from PBCRs observed 190 

data; 191 

• Childhood cancer incidence historical data, reported according to the International 192 

Classification of Childhood Cancer (ICCC), third edition. 193 

• Prevalence estimates in 2020, reporting on the results of the EUROCARE-6 study [36]. 194 

 195 

2.2.1. The 2015 Call for Data protocol 196 

The 2015 Call for data protocol required the submission from European PBCRs of a cancer case file, 197 

a population file, a mortality file, life tables and a data submission questionnaire [37]. Data were 198 

harmonized at central level, incidence and mortality indicators were computed by the JRC and 199 

disseminated through the ECIS web application, released in 2018. 200 

The variables required by the protocol for the incidence file included demographic and tumour 201 

characteristics like sex, age, topography, morphology, considered as core variables for reporting 202 

incidence indicators and which were the focus of data quality evaluations. Additionally, the protocol 203 

included variables for survival analysis, as well as stage and treatment information. 204 

 205 

2.2.2.  The 2015 European dataset 206 

ENCR-affiliated PBCRs contributed data to the 2015 Call for Data (Figure 1). Over 34.5 million 207 

incident cases were collected from general PBCRs (all ages and all cancer sites) and specialised 208 

(childhood or site specific) PBCRs. Data harmonisation procedures, such as correction of errors 209 

detected by the JRC-ENCR Quality Check Software and the implementation of multiple primary 210 

tumours rules were performed centrally at JRC and by the submitting PBCRs. Following data 211 

harmonisation, around 30 million cases from 145 PBCRs (with incidence years between 1953 and 212 

2014) were validated for the ECIS web application. 213 
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 214 

Figure 1. PBCRs contributing data 2015 ENCR-JRC Call for Data. Orange: all ages and all cancer sites PBCRs; 215 
Vertical stripes: childhood PBCRs; Horizontal stripes: site-specific PBCRs. 216 

 217 

2.2.4 The 2022 Data Call protocol 218 

A second ECIS call was launched in 2022 to the ENCR PBCRs [38]. While the core variables from the 219 

2015 protocol were retained, the experience gained from the previous call led to a few changes in the 220 

2022 protocol, namely: 221 

• the case definition was changed: in situ/non-invasive tumours requested only for breast, 222 

urothelial tumours, ovary and skin melanoma, whereas, according to the ICD-O-3.2 the only 223 
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benign tumours should be those of the central nervous system and gastrointestinal stromal 224 

tumours (GIST); 225 

• A finer geographical detail was requested, specifying the geographical area of residence at 226 

diagnosis for incident cases according to the NUTS classification level 2 (NUTS2) [39]; 227 

• Toronto childhood cancer stage was introduced; 228 

• Better specification of treatment (e.g. for different systemic therapies) and related timing (e.g. 229 

neo-adjuvant vs adjuvant) was added. 230 

 231 

Novelties in the 2022 ECIS protocol implied the definition and implementation of additional 232 

validation rules, and related work for the update of IT tools.  233 

 234 

2.3 Data quality aspects addressed in the current Research Topic 235 

As shown in the present Research Topic, the quality of incidence data reported by European PBCRs 236 

improved between 1995 and 2014 [40]. The analysis of 28,776,562 cases from 130 PBCRs in 30 237 

European countries reported worse data quality for the oldest age groups and for cancer sites with poor 238 

survival. No differences were found between males and females, whereas high variability in data 239 

quality was detected across European PBCRs. The use of electronic health records, steadily increasing 240 

over the years, might be one of the contributing factors for a more accurate and timely registration of 241 

data.  242 

A second contribution of the Research Topic focused on geographical variability and data quality in 243 

gastric and oesophageal cancer. A wide variability in oesophago-gastric cancers topographic subsites 244 

and histopathological types was observed, with a corresponding improvement in accuracy of 245 

registration in the study period (1995-2014) [41]. 246 

 247 

One article of the Research Topic focuses on the JRC-ENCR Quality Check Software (QCS) [13], as 248 

the IT tool developed by the JRC to check the internal consistency of PBCRs data.  249 

 250 

Another valuable article of the present Research Topic thoroughly compared the functional 251 

characteristics of the JRC-ENCR QCS with the check tool developed by the IARC and the IACR [42]. 252 

The paper concluded that it would be advisable to use both systems for data quality control, since they 253 

provide checks on different groups of variables (stage, follow-up) or on the same variables but with 254 

different modalities.  255 

Finally, one important aspect of the improvement in data quality in European PBCRs is related to the 256 

enhanced possibility to analyse long-term cancer incidence trends. One example of such investigation 257 

is the article focusing on the incidence pattern of haematological neoplasms in Spanish children 258 

between 1983 and 2018, and its comparison with other southern European countries [43]. 259 

 260 
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2.4 Current focus of JRC- ENCR activities 261 

Harmonisation activities continue to be one major focus of the collaboration between the ENCR and 262 

the JRC. More specifically, the following topics are the subject of active ENCR Working Groups [9]:  263 

 264 

2.4.1 Working Group on Treatment Data Harmonisation  265 

As reported in the present Research Topic, a growing number of European PBCRs are collecting 266 

treatment data [44]. This overview, which combined data from a literature review and conference 267 

proceedings, together with data from 125 European PBCRs, has led to the creation of a working group 268 

which provided the first recommendations for treatment data collection and coding, and the invitation 269 

to PBCRs to improve data harmonisation and comparability in Europe. 270 

 271 

2.4.2 Working group on Cancer recurrences 272 

The aim of the working group is to define a protocol for the standardised collection of cancer 273 

recurrence, progression and transformation data by PBCRs. 274 

2.4.3 Working group on Central Nervous System tumours 275 

Aimed at updating the previous ENCR recommendation, dated 1998. 276 

2.4.4 Working group on Haematological malignancies 277 

Aimed at updating the previous ENCR recommendation, dated 2014. 278 

2.4.5 Working group on Survival in ECIS 279 

Aimed at defining the data standards and quality checks to be applied for publication of survival 280 

indicators in ECIS. 281 

2.4.6 Working group on Multiple Primaries Registration 282 

Aimed at updating the previous ENCR recommendation, dated 2004. 283 

 284 

 285 

2.5 ECIS in the context of the European Commission’s Europe’s Beating Cancer Plan 286 

(EBCP) 287 

The European Commission’s Europe’s Beating Cancer Plan (EBCP) [45], released in February 2021, 288 

is structured around four key action areas (Prevention, Early detection, Diagnosis and treatment, 289 

Improvement of quality of life) and is supported by 10 flagship initiatives, underscoring the European 290 

Union's commitment to support cancer prevention, treatment, and care across the continent. In this 291 

context, a Knowledge Centre on Cancer [46] and the European Cancer Inequalities Registry [47] were 292 

established in the framework of the EBCP. 293 
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Several activities and collaborations are ongoing to expand the information provided by the ECIS in 294 

line with commitments of the EBCP and demand for good quality data at population level will continue. 295 

The following is a list of developments in line with such commitments, including: 296 

• Providing cancer incidence data at regional level, following the NUTS (Nomenclature of 297 

Territorial Units for Statistics) classification level. The availability of more granular data will 298 

facilitate ecological comparisons (for instance, with environmental and socio-economic data) 299 

and align with the overarching EBCP actions aiming to address inequalities between and within 300 

EU Member States. On this point, it will be important to monitor possible issues of 301 

reidentification of patients that might arise with more granular data; 302 

• Displaying of cancer prevalence data, necessary for proper quantification to support EBCP 303 

objectives of reducing the burden of cancer, improving cancer outcomes, and enhancing the 304 

quality of life for all cancer survivors across Europe; 305 

• Reporting on cancer stage data, which guide evidence-based decision-making tracking 306 

advancements towards cancer control goals and promoting quality improvement in cancer care; 307 

• Exploring the expansion to cancer screening data monitoring, in line with the fourth EBCP 308 

flagship initiative, which aims to put forward a new EU-supported Cancer Screening Scheme 309 

to help Member States ensure that 90% of the EU population who qualify for breast, cervical 310 

and colorectal cancer screenings are offered screening by 2025. The CanScreen-ECIS project 311 

[48] paved the way towards this achievement. 312 

 313 

3 Discussion 314 

The improvement in quality and the harmonisation of PBCRs data will remain the focus of JRC and 315 

ENCR activities. As indicated by European PBCRs [49], a priority should be to develop a common 316 

mechanism for estimating the national cancer burden for countries with partial cancer registration, to 317 

enable direct and more accurate comparisons between countries. In addition, countries with absent or 318 

underdeveloped cancer registration should be assisted in establishing PBCRs. The quality indicators 319 

reported in the present Research Topic can be used as the baseline for monitoring PBCRs data quality 320 

indicators in Europe [40]. 321 

 322 

Reliable data from PBCRs are crucial for the effective implementation and evaluation of cancer control 323 

programmes. The standardisation of data and the harmonisation of procedures has led to an overall 324 

improvement in the description of neoplastic diseases and how incidence, survival, prevalence, 325 

mortality are all necessary (and somehow interlaced) indicators for understanding the epidemiology of 326 

tumors. The role of PBCRs has been expanding over the years; at the same time, thanks also to the 327 

essential action of ENCR and JRC, European PBCRs have made progress over the last decades with 328 

regard to data quality. This momentum should be sustained in order to further improve harmonisation 329 

and decrease resource disparities leading to quality disparities. Clear guidelines and policies offer the 330 

basis for this, with guiding principles for the equitable and effective operation of PBCRs providing a 331 

structured framework that enables registries to maximise their potential and contribute to cancer 332 

surveillance and research efforts, regardless of resource constraints. 333 

 334 
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Ongoing advances in technology can offer alternative models for data sharing and international 335 

comparisons, for instance a federated approach for data collection, as shown in the current Research 336 

Topic “Joining Efforts to Improve Data Quality and Harmonization Among European Population-337 

Based Cancer Registries” with the description of the Nordcan.R tool. The article showed how the tool 338 

is used to compute statistics for the Nordic cancer statistics web platform NORDCAN, and 339 

demonstrated that it works also with non-Nordic data [50]. 340 

An innovative approach in view of federated data quality evaluations was also presented in the current 341 

Research Topic. The article presented an ontology created using a modular approach to handle specific 342 

checks for childhood cancers, leading to a simpler maintenance of data validation rules [51]. 343 

 344 

In this context, a key role is going to be played by the future European Health Data Space (EHDS), a 345 

European Commission initiative to build a common EU framework facilitating the use of health data 346 

for secondary purposes that could be beneficial to European PBCRs by facilitating cancer data sharing 347 

[52]. This initiative aims to improve interoperability and accessibility of health data across Europe, 348 

fostering better research and improved public health outcomes. By creating a standardised environment 349 

for health data exchange, the EHDS will enable more efficient data sharing between PBCRs and 350 

researchers, helping to overcome current barriers related to data fragmentation and diverse national 351 

regulations. This will not only help streamlining the process of data harmonisation but will also 352 

promote innovation in cancer research, ultimately contributing to more effective cancer prevention and 353 

treatment strategies across Europe. 354 

 355 

Three articles in the present Research Topic focus on methodologies for the computation of cancer 356 

prevalence. A first article showed two alternative approaches in the framework of the completeness 357 

index method, based on incidence and survival modelling, in order to provide comparable indicators 358 

on complete cancer prevalence [53]. The second article described the procedures to derive complete 359 

prevalence and several indicators of cancer cure from PBCRs. Limited duration prevalence was 360 

calculated for 62 cancer types by sex and PBCR, presenting indicators which may be relevant for 361 

patients and clinical practice and reproducible in different European countries [54]. Lastly, a new 362 

method to estimate short-time projections of cancer prevalence by phase-of-care was illustrated. 363 

Evidence from this method was addressed to policy makers for planning future cancer care, thus 364 

improving cancer survivorship experience for patients and care-givers [55]. 365 

 366 

Finally, in recent years, biomarkers have become more important in guiding diagnosis and treatment 367 

options as well as for the prognosis of several tumour types such as, for example, breast, oropharyngeal 368 

and lung cancer [56]. The use of biomarkers is also important in predicting recurrences. For this reason, 369 

biomarkers should be taken into account in the future by the ENCR because it will be necessary to 370 

standardise data collection, coding and reporting of this key information. 371 

 372 

 373 

 374 

Conflict of Interest 375 

Provisional



Future challenges 

 
12 

The authors declare that the research was conducted in the absence of any commercial or financial 376 

relationships that could be construed as a potential conflict of interest. 377 

5. Author Contribution 378 

6. Funding 379 

7. Acknowledgments 380 

8. References 381 

1. Siesling S, Louwman WJ, Kwast A, van de Hurk C, O’Callaghan M, Rosso S et al. Uses of cancer 382 

registries for public health and clinical research in Europe: Results of the European Network of 383 

Cancer Registries survey among 161 population-based cancer registries during 2010–2012. Eur J 384 

Cancer (2015) 51: 1039-1049. http://dx.doi.org/10.1016/j.ejca.2014.07.016.  385 

 386 

2. Armstrong BK. The role of the cancer registry in cancer control. Cancer Causes Control. 1992 387 

Nov;3(6):569-79. doi: 10.1007/BF00052754. 388 

 389 

3. Bray F, Colombet M, Mery L, Piñeros M, Znaor A, Zanetti R, Ferlay J, editors (2021). Cancer 390 

Incidence in Five Continents, Vol. XI. IARC Scientific Publication No. 166. Lyon: International 391 

Agency for Research on Cancer. Available from: https://publications.iarc.fr/597. Licence: CC BY-392 

NC-ND 3.0 IGO 393 

 394 

4. Forsea A-M. Cancer registries in Europe–going forward is the only option. Ecancer (2016) 10:641. 395 

doi: 10.3332/ecancer.2016.641  396 

 397 

5. ENCR IACR Scientific Conference, 14-16 November 2023, Granada, Spain; JRC135581. Book of 398 

Abstracts available at: https://www.encr.eu/sites/default/files/inline-399 

files/ENCR%20Scientific%20Meeting%202023_book%20abstracts.pdf [Last accessed on 15 June 400 

2024] 401 

 402 

6. Frontiers in Oncology, Research Topic “Joining Efforts to Improve Data Quality and 403 

Harmonization Among European Population-Based Cancer Registries”. Available at: 404 

https://www.frontiersin.org/research-topics/33889/joining-efforts-to-improve-data-quality-and-405 

harmonization-among-european-population-based-cancer-registries [Last accessed on 12 March 406 

2024] 407 

 408 

7. ECIS - European Cancer Information System. https://ecis.jrc.ec.europa.eu [Last accessed on 12 409 

March 2024]. © European Union, 2024. 410 

 411 

8. European Network of Cancer Registries (ENCR). (2024). Available at: https://encr.eu/ [Last 412 

accessed on 12 March 2024] 413 

 414 

9. ENCR. Working groups. Available at: https://encr.eu/Activities/Working-groups [Last accessed on 415 

18 January 2024] 416 

 417 

10. ENCR. ENCR Recommendations. Available at: https://encr.eu/ENCR-Recommendations [Last 418 

accessed on 18 January 2024] 419 

Provisional

https://www.encr.eu/sites/default/files/inline-files/ENCR%20Scientific%20Meeting%202023_book%20abstracts.pdf
https://www.encr.eu/sites/default/files/inline-files/ENCR%20Scientific%20Meeting%202023_book%20abstracts.pdf
https://www.frontiersin.org/research-topics/33889/joining-efforts-to-improve-data-quality-and-harmonization-among-european-population-based-cancer-registries
https://www.frontiersin.org/research-topics/33889/joining-efforts-to-improve-data-quality-and-harmonization-among-european-population-based-cancer-registries
https://ecis.jrc.ec.europa.eu/
https://encr.eu/Activities/Working-groups
https://encr.eu/ENCR-Recommendations


  Future challenges  

 
13 

 420 

11. Martos C, Crocetti E, Visser O, Rous B, Giusti F and the Cancer Data Quality Checks Working 421 

Group. A proposal on cancer data quality checks: one common procedure for European cancer 422 

registries – version 1.1, EUR 29089 EN, Publications Office of the European Union, Luxembourg, 423 

2018, ISBN 978-92-79-77889-6, doi:10.2760/429053, JRC105078. Available at: 424 

https://encr.eu/sites/default/files/inline-425 

files/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%20online.pdf [Last 426 

accessed on 18 January 2024] 427 

 428 

12. C. Martos, F. Giusti, E. Van Eycken, O. Visser, A common data quality check procedure for 429 

European cancer registries, JRC132486, European Commission, Ispra, Italy, 2023. Available at:  430 

https://encr.eu/sites/default/files/Recommendations/Cancer%20Data%20Quality%20Checks%20P431 

rocedure%20Report%202.0_v20240506.pdf [Last accessed on 15 May 2024] 432 

 433 

13. Giusti F, Martos C, Adriani S, Flego M, Negrão Carvalho R, Bettio M et al. The Joint Research 434 

Centre-European Network of Cancer Registries Quality Check Software (JRC-ENCR QCS). Front 435 

Oncol. 2023 Oct 26;13:1250195. doi: 10.3389/fonc.2023.1250195. 436 

 437 

14. ENCR. Recommendations for a Standard Dataset for the European Network of Cancer Registries, 438 

10 February 2005. Available at: https://encr.eu/sites/default/files/pdf/recommendations.pdf [Last 439 

accessed on 12 March 2024] 440 

 441 

15. ENCR. ENCR Recommendations 2023. Standard dataset for the European Network of Cancer 442 

Registries. Available at: https://encr.eu/sites/default/files/Recommendations/ENCR-443 

Recommendation-standard-dataset_Mar2023.pdf [Last accessed on 12 March 2024] 444 

 445 

16. Michalek IM, Martos C, Caetano Dos Santos FL, Giusti F, Degerlund H, Neamtiu L et al. Advancing 446 

data collection and analysis: 2023 revised European Network of Cancer Registries 447 

recommendations for standard dataset. Eur J Cancer. 2024 Mar;199:113557.  doi: 448 

10.1016/j.ejca.2024.113557. 449 

 450 

17. ENCR. Recommendations for coding Basis of Diagnosis, 1999. Available at: 451 

https://encr.eu/sites/default/files/pdf/basisd.pdf [Last accessed on 2 March 2024] 452 

 453 

18. ENCR. ENCR Recommendations 2022. Basis of Diagnosis. Available at: 454 

https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20BoD_Oct202455 

2_EN_241022.pdf [Last accessed on 2 March 2024] 456 

 457 

19. Visser O, Kościańska B, Caetano dos Santos FL, Cuccaro F, Michalek IM, Mousavi M et al. 2022 458 

revised European recommendations for the coding of the basis of diagnosis of cancer cases in 459 

population-based cancer registries. Front Oncol. Volume 13 - 2023. doi: 460 

10.3389/fonc.2023.1250549  461 

 462 

20. ENCR. ENCR Recommendations 2022. Cancer cases in migrant population. Available at: 463 

https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_Migrants_June2464 

022_EN.pdf [Last accessed on 2 March 2024] 465 

 466 

21. ENCR. Recommendations for coding bladder cancers, 1995. Available at: 467 

https://encr.eu/sites/default/files/pdf/bladeng.pdf [Last accessed on 2 March 2024] 468 

Provisional

https://encr.eu/sites/default/files/inline-files/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%20online.pdf
https://encr.eu/sites/default/files/inline-files/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%20online.pdf
https://encr.eu/sites/default/files/Recommendations/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%202.0_v20240506.pdf
https://encr.eu/sites/default/files/Recommendations/Cancer%20Data%20Quality%20Checks%20Procedure%20Report%202.0_v20240506.pdf
https://encr.eu/sites/default/files/pdf/recommendations.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR-Recommendation-standard-dataset_Mar2023.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR-Recommendation-standard-dataset_Mar2023.pdf
https://encr.eu/sites/default/files/pdf/basisd.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20BoD_Oct2022_EN_241022.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20BoD_Oct2022_EN_241022.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_Migrants_June2022_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_Migrants_June2022_EN.pdf
https://encr.eu/sites/default/files/pdf/bladeng.pdf


Future challenges 

 
14 

 469 

22. Tyczynski JE, Démaret E, Parkin DM (editors). Standards and Guidelines for Cancer Registration 470 

in Europe. IARC Technical Publication No. 40, Lyon 2003. https://publications.iarc.fr/Book-And-471 

Report-Series/Iarc-Technical-Publications/Standards-And-Guidelines-For-Cancer-Registration-In-472 

Europe-2003 [Last accessed on 2 March 2024] 473 

 474 

23. Humphrey  PA, Moch H, Cubilla AL, Ulbright TM, Reuter VE. The 2016 WHO Classification of 475 

Tumours of the Urinary System and Male Genital Organs—Part B: Prostate and Bladder Tumours. 476 

Eur Urol.  2016  Jul; 70 (1): 106-119. doi: 10.1016/j.eururo.2016.02.028 477 

 478 

24. Daubisse-Marliac L, Grosclaude P, Carulla M, Parada D, Vilardell L, Ameijide A et al. Registration 479 

of Urothelial Tumours in Cancer Registries: How to Improve and Make It More Useful?. Int. J. 480 

Environ. Res. Public Health 2022, 19, 2714. 481 

 482 

25. ENCR. ENCR Recommendations 2022. Recording and Reporting of Urothelial Tumours of the 483 

Urinary Tract. Available at: 484 

https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_E485 

N.pdf [Last accessed on 18 January 2024] 486 

 487 

26. Galceran J, Parada D, Eden M, Tumino R, Warren AY, Martos C et al. The 2022 ENCR 488 

Recommendations on recording and reporting of urothelial tumours of the urinary tract. Front 489 

Oncol. 2022 Nov 23;12:1046239. doi: 10.3389/fonc.2022.1046239 490 

 491 

27. ENCR. Recommendations for coding Incidence Date. Available at: 492 

https://www.encr.eu/sites/default/files/pdf/incideng.pdf [Last accessed on 18 October 2023] 493 

 494 

28. ENCR. ENCR Recommendations 2022. Coding Incidence Date. Available at: 495 

https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20DOI_Mar20496 

22_0.pdf [Last accessed on 18 October 2023] 497 

 498 

29. Gupta S, Aitken JF, Bartels U, Brierley J, Dolendo M, Friedrich P et al. Paediatric cancer stage in 499 

population-based cancer registries: the Toronto consensus principles and guidelines. Lancet Oncol. 500 

2016 Apr;17(4):e163-e172. doi: 10.1016/S1470-2045(15)00539-2. 501 

 502 

30. Gupta S, Aitken J, Bartels U, Bhakta N, Bucurenci M, Brierley JD et al. Development of paediatric 503 

non-stage prognosticator guidelines for population-based cancer registries and updates to the 2014 504 

Toronto Paediatric Cancer Stage Guidelines. Lancet Oncol. 2020 Sep;21(9):e444-e451. doi: 505 

10.1016/S1470-2045(20)30320-X. 506 

 507 

31. ENCR. ENCR endorsement of the Toronto Childhood Cancer Stage Guidelines. Available at: 508 

https://encr.eu/news/encr-endorsement-toronto-childhood-cancer-stage-guidelines [Last accessed 509 

on 12 March 2024] 510 

 511 

32. Lopez-Cortes A, Didonè F, Botta L, Hjalgrim LL, Jakab Z, Canete Nieto A et al. Cancer data quality 512 

and harmonization in Europe: the experience of the BENCHISTA Project - international 513 

benchmarking of childhood cancer survival by stage. Front Oncol. 2023 Aug 22;13:1232451. doi: 514 

10.3389/fonc.2023.1232451. 515 

 516 

Provisional

https://publications.iarc.fr/Book-And-Report-Series/Iarc-Technical-Publications/Standards-And-Guidelines-For-Cancer-Registration-In-Europe-2003
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Technical-Publications/Standards-And-Guidelines-For-Cancer-Registration-In-Europe-2003
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Technical-Publications/Standards-And-Guidelines-For-Cancer-Registration-In-Europe-2003
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_EN.pdf
https://www.encr.eu/sites/default/files/pdf/incideng.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20DOI_Mar2022_0.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20DOI_Mar2022_0.pdf
https://encr.eu/news/encr-endorsement-toronto-childhood-cancer-stage-guidelines


  Future challenges  

 
15 

33. Bettio, M., Negrao De Carvalho, R., Dimitrova, N., Dyba, T., Flego, M., Giusti, F., Martos Jimenez, 517 

M., Neamtiu, L., Nicholson, N., Randi, G. and Nicholl, C., Measuring the Cancer Burden in Europe: 518 

the European Cancer Information System (ECIS), 2019, ISSN 2053-4213 (online), (7.1), p. 48-49, 519 

JRC118117 520 

 521 

34. Randi G, Zaro F, N. Carvalho R, Martos C, Dimitrova N, Dyba T et al. The European Cancer 522 

Information System (ECIS) web application; JRC113106 Available at: 523 

https://ecis.jrc.ec.europa.eu/pdf/ECIS_Guide.pdf [Last accessed on 12 March 2024] 524 

 525 

35. Minicozzi P, Otter R, Primic-Žakelj M, Francisci S (eds.). Survival of Cancer Patients in Europe, 526 

1999 - 2007: The EUROCARE-5 Study. Eur J Cancer 2015 Oct;51(15):2099-2266. 527 

 528 

36. De Angelis R, Demuru E, Baili P, Troussard X, Katalinic A, Chirlaque Lopez MD et al. Complete 529 

cancer prevalence in Europe in 2020 by disease duration and country (EUROCARE-6): a 530 

population-based study. Lancet Oncol. 2024 Mar;25(3):293-307. doi: 10.1016/S1470-531 

2045(23)00646-0. 532 

 533 

37. ENCR-JRC Project 2015 - Updating population-based cancer incidence and mortality in Europe. 534 

Call, June 2015. Available at: https://www.encr.eu/sites/default/files/ENCR-JRC2015_Protocol.pdf 535 

[Last accessed on 7 August 2023] 536 

 537 

38. Call for Data Protocol for European Population-Based Cancer Registries, March 2022. Available 538 

at: 539 

https://www.encr.eu/sites/default/files/Data_call/ECIS%20call%20for%20data%20protocol_2022540 

1124.pdf [Last accessed on 12 March 2024] 541 

 542 

39. European Commission (2022), Statistical regions in the European Union and partner countries 543 

NUTS and statistical regions 2021 - re-edition 2022, https://doi.org/10.2785/321792. 544 

 545 

40. Giusti F, Martos C, Negrão Carvalho R, Van Eycken L, Visser O, Bettio M. Quality indicators: 546 

completeness, validity and timeliness of cancer registry data contributing to the European Cancer 547 

Information System. Front Oncol. 2023 Jul 28;13:1219128. doi: 10.3389/fonc.2023.1219128. 548 

 549 

41. Giusti F, Martos C, Bettio M, Negrão Carvalho R, Zorzi M, Guzzinati S et al. Geographical and 550 

temporal differences in gastric and oesophageal cancer registration by subsite and morphology in 551 

Europe. Front Oncol. Front Oncol. 2024 Feb 20:14:1250107. doi: 10.3389/fonc.2024.1250107 552 

 553 

42. Tagliabue G, Perotti V, Fabiano S, Tittarelli A, Barigelletti G, Contiero P et al. Comparison between 554 

two cancer registry quality check systems: functional features and differences in an Italian network 555 

of cancer registries dataset. Front Oncol. 2023 May 25;13:1197942. doi: 556 

10.3389/fonc.2023.1197942. 557 

 558 

43. Trallero J, Sanvisens A, Almela Vich F, Jeghalef El Karoni N, Saez Lloret I, Díaz-Del-Campo C et 559 

al. Incidence and time trends of childhood hematological neoplasms: a 36-year population-based 560 

study in the southern European context, 1983-2018. Front Oncol. 2023 Jul 25;13:1197850. doi: 561 

10.3389/fonc.2023.1197850. 562 

 563 

Provisional

https://ecis.jrc.ec.europa.eu/pdf/ECIS_Guide.pdf
https://www.encr.eu/sites/default/files/ENCR-JRC2015_Protocol.pdf
https://www.encr.eu/sites/default/files/Data_call/ECIS%20call%20for%20data%20protocol_20221124.pdf
https://www.encr.eu/sites/default/files/Data_call/ECIS%20call%20for%20data%20protocol_20221124.pdf
https://doi.org/10.2785/321792


Future challenges 

 
16 

44. Giusti F, Martos C, Trama A, Bettio M, Sanvisens A, Audisio R et al. Cancer treatment data 564 

available in European cancer registries: Where are we and where are we going? Front Oncol. 2023 565 

Feb 8;13:1109978. doi: 10.3389/fonc.2023.1109978. 566 

 567 

45. https://ec.europa.eu/commission/presscorner/detail/en/ip_21_342 [Last accessed on 12 March 568 

2024] 569 

 570 

46. https://knowledge4policy.ec.europa.eu/cancer/about_en [Last accessed on 12 March 2024] 571 

 572 

47. https://cancer-inequalities.jrc.ec.europa.eu/ [Last accessed on 12 March 2024] 573 

 574 

48. The CanScreen-ECIS project. Available at: https://canscreen-ecis.iarc.who.int/ [Last accessed on 575 

18 January 2023] 576 

 577 

49. https://www.encr.eu/sites/default/files/inline-files/EUROPE_IACR%202023_report_final.pdf 578 

[Last accessed on 12 March 2024] 579 

50. Larønningen S, Skog A, Engholm G, Ferlay J, Johannesen TB, Kristiansen MF et al. Nordcan.R: a 580 

new tool for federated analysis and quality assurance of cancer registry data. Front Oncol. 2023 Aug 581 

8;13:1098342. doi: 10.3389/fonc.2023.1098342. 582 

 583 

51. Nicholson N, Giusti F, Martos C. An ontology design for validating childhood cancer registry data. 584 

Front Oncol. 2023 Jul 17;13:1212434. doi: 10.3389/fonc.2023.1212434. 585 

 586 

52. European Commission. Proposal for a Regulation of the European Parliament and of the Council 587 

on the European Health Data Space. COM(2022) 197 final 2022/0140(COD). 588 

 589 

53. Demuru E, Rossi S, Ventura L, Dal Maso L, Guzzinati S, Katalinic A et al. Estimating complete 590 

cancer prevalence in Europe: validity of alternative vs standard completeness indexes. Front Oncol. 591 

2023 Apr 24;13:1114701. doi: 10.3389/fonc.2023.1114701. 592 

 593 

54. Toffolutti F, Guzzinati S, De Paoli A, Francisci S, De Angelis R, Crocetti E et al. Complete 594 

prevalence and indicators of cancer cure: enhanced methods and validation in Italian population-595 

based cancer registries. Front Oncol. 2023 Jun 6;13:1168325. doi: 10.3389/fonc.2023.1168325. 596 

 597 

55. Francisci S, Tursini F, Dal Maso L, Gigli A, Guzzinati S. Projecting cancer prevalence by phase of 598 

care: a methodological approach for health service planning. Front Oncol. 2023 Aug 599 

30;13:1201464. doi: 10.3389/fonc.2023.1201464. 600 

 601 

56. Voith von Voithenberg L, Crocetti E, Martos C, Dimitrova N, Giusti F, Randi G et al. Cancer 602 

registries - guardians of breast cancer biomarker information: A systematic review. Int J Biol 603 

Markers. (2019); 34(2):194-199. doi: 10.1177/1724600819836097. 604 

Provisional

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_342
https://knowledge4policy.ec.europa.eu/cancer/about_en
https://cancer-inequalities.jrc.ec.europa.eu/
https://canscreen-ecis.iarc.who.int/
https://www.encr.eu/sites/default/files/inline-files/EUROPE_IACR%202023_report_final.pdf


Figure 01.TIF

Provisional


