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Program
Monday 26th of August
Pre-symposium

12:30–16:30 ANCR board meeting (Room: Gubbhyllan)
13:00–16:30 Pre-symposium workshop I: Current challenges in coding and
cancer registration (Room: Galleri Åbom)
13:00–16:30 Pre-symposium workshop II: Descriptive cancer epidemiology
using cancer registry data – an overview of measures (Room:
Bellmansalen)
18:00–22:00 Welcoming dinner on Stockholm waterways in the Archipelago (or perhaps we go into Lake Mälaren instead)

Tuesday 27th of August
07:15–07:50 Morning run on Djurgården with Frida Lundgren

Welcome and keynote

09:00–09:10 Welcome and information
09:10–09:40 Keynote speaker: Elisabete Weiderpass

Session 1: Screening 1(Chair: Nea Malila)

09:40–09:55 Mie Agermose Gram: Screening for colorectal cancer – The
impact of marital status on participation
09:55–10:10 Anne Julie Tybjerg: Colorectal cancer screening participation
and family history of cancer
10:10–10:25 Sameer Bhargava: Pakistani women’s rationales for attending
BreastScreen Norway
10:25–10:45 Coffee break

Session 2: Registration, Coding and data
resources (Chair: Mats Lambe)

10:45–11:00 Helgi Birgisson: Quality register for prostate cancer in Iceland
11:00–11:15 Caroline E Weibull: CRC BaSe – Register-based studies of
colorectal cancer patients in Sweden using the national colorectal cancer registry
11:15–11:30 Lena Holmström: INSPIRE – access to data on cancer drug
therapy
11:30–11:45 Siri Larønningen: The future of NORDCAN
11:45–12:00 Freddie Bray: Reflections on the future of NORDCAN
12:00–13:00 Lunch

Session 3: Survival and risk (Chair: Klaus
Kaae Andersen)

13:00–13:15 Citadel J Cabasag: Impact of age and stage at diagnosis on
ovarian cancer survival across seven high-income countries: A
study from the ICBP-SURMARK-2 project
13:15–13:30 Frida E Lundberg: Comparison of cancer survival across Nordic countries
13:30–13:45 Henrik Benoni: Relative and absolute cancer risks among Nordic kidney transplant recipients – a population-based study

Session 4: Poster presentations (Chair:
Therese Andersson)

13:45–14:30 Poster presentations
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Veli-Matti Partanen: An overview of cervical cancer screening
programmes in the Nordic countries
Susanne Fogh Jørgensen: Health care resources for investigation and treatment of abnormalities in cervical cancer screening: A nationwide register-based cohort study.
Pernille Thordal Larsen: Screening attendance after false positive cervical cytology in cervical cancer screening
Minna Merikivi: Registration of urinary tract tumors
Henna Degerlund: Working group (WG) on training for cancer
registries in Europe – what have we done?
Bo Terning Hansen: Long-term incidence trends of HPVrelated cancers, and cases preventable by HPV vaccination: A
registry-based study in Norway
Sara Ekberg: Trends in the prevalence of Non-Hodgkin lymphoma overall and subtypes during the 21st century – A Swedish Lymphoma Register Study
Elli Hirvonen: Familial aggregation of early-onset cancers
Caroline E Weibull: A multi-state model incorporating estimation of excess hazards and multiple time scales
Kathrine Rugbjerg: Metabolic Syndrome in Survivors of Adolescent and Young Adult Cancer: A Danish Population-based
Cohort Study
Kim Lund Nilsen: Results from the Norwegian prostate cancer
registry
Thomas Smedsrud: Using cancer registries for real-time clinical decision support
Jan F Nygård: Using Population-Level Cervical Cancer
Screening data to develop personalized screening algorithms

14:30–15:15 Poster viewing and coffee

Session 5: Screening 2 (Chair: Laufey
Tryggvadóttir)

15:15–15:30 Rebecca Beatrix Clarke: The impact of health behavior measured by visits to different physicians in primary care on participation in colorectal cancer screening: A Danish nationwide
register-based case-control study
15:30–15:45 Xin Liu: Long-term impact of screening on cervical cancer epidemiology
15:45–16:00 Jiayao Lei: Impact of HPV vaccination on cervical screening
performance: A population-based cohort study
16:00–16:15 Tytti Sarkeala : New FIT-program in Finland: do both genders
benefit from screening?
16:15–16:30 Nea Malila: The effect of working status on uptake of CRC
screening by round
16:30–16:35 Information from the organizers
18:00–22:00 Social activity and Conference dinner at Hotel Hasselbacken

Wednesday 28th of August
07:15–07:50 Morning run on Djurgården with Frida Lundgren

Session 6: Methods for cancer screening
and cancer registry data (Chair: Gerda
Engholm)

09:00–09:15 Sisse Helle Njor: What not to do, when estimating overdiagnosis in breast cancer screening
09:15–09:30 Ulf Strömberg: Incidence mapping by clinical stage at diagnosis: A new tool for surveillance of geographical and sociodemographic inequalities in early detection of cancer
09:30–09:45 Paul C Lambert: Standardised crude probabilities of death to
improve understanding of national and international cancer
survival comparisons.
09:45–10:00 Tor Åge Myklebust: Could Different Definitions of Date of Diagnosis Explain Observed Differences in Net Survival Between Countries?
10:00–10:15 Cristina Boschini: Excess risk estimation in matched cohort
studies
10:15–10:30 Coffee break

Session 7: Survivorship and survival (Chair:
Anna Johansson)

10:30–10:45 Filippa Nyboe Norsker: Somatic late effects in Nordic 5-year
survivors of soft-tissue sarcomas - a population-based cohort
study within the Adult Life after Childhood Cancer in Scandinavia (ALiCCS) study
10:45–11:00 Henriette Engberg: Pancreatic cancer in Denmark - regional
and socio-economic variation in survival after a pancreatic
cancer diagnosis in Denmark
11:00–11:15 Jóel Jóelsson: Risks and time trends of Acute Myeloid Leukemia (AML) and Myelodysplastic syndrome (MDS) following
contemporary treatment for non-Hodgkin lymphoma subtypes.
11:15–11:30 Cassia B Trewin: Stage-specific survival trends by socioeconomic status for young breast cancer patients in Norway, 20002015.
11:30–11:45 Laufey Tryggvadottir: Estrogen receptor status, mutation location, oophorectomy and breast cancer survival in Nordic
BRCA2 Mutation Carriers
11:45–12:00 Marianne Steding-Jessen: Regional and socioeconomic variation in survival of melanoma patients in Denmark, 2012-2017.
12:00–13:00 Lunch

Session 8: Care, patient pathways and
patients perspective (Chair: Giske Ursin)

13:00–13:15 Ylva Maria Gjelsvik: Patients’ perception of shared decisionmaking one year after diagnosis of prostate cancer
13:15–13:30 Helgi Birgisson: Clinical quality registration reveals increasing
proportion of colon and rectal cancer specimens with ≥12
lymph nodes analysed in Iceland
13:30–13:45 Elina Hermiö: Use of health care services before colorectal
cancer diagnosis in Finland
13:45–14:00 Yngvar Nilssen: Factors associated with inclusion in cancer
patient pathways in Norway
14:00–14:15 Closure
14:15

Goodbye Coffee
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Abstracts (ordered by session)
Session 1: Screening I
Screening for colorectal cancer – The impact of
marital status on participation
Mie Agermose Gram, Klaus Kaae Andersen, Rebecca Beatrix Clarke, Anne
Julie Tybjerg
Unit of Statistics and Pharmaco-epidemiology, Danish CancerSociety Research Center
Background: The colorectal cancer (CRC) screening program was introduced in Denmark in 2014. The program is nationwide and aims to improve
treatment and prognosis by early detection. However, although participation
into the screening is free of charge, almost 40% choose not to participate. It
is thus important to identify factors that influence participation. The aim of
this study is to examine the association between marital status and program
participation, with special emphasis on how spouses influence each other in
deciding to participate.
Methods: To our knowledge this study is the first nationwide register-based
study that reports the role on marital status on participation in CRC screening. The study includes all Danish citizens aged 50-74 years in the time period 2014-2017, invited to the CRC screening.
Results: A total of 1,970,502 individuals were included in the analysis. The
national participation proportion were 62.1%. Large significant differences in
participation were seen across all included demographic variables. By civil
status the lowest proportion were seen in single individuals (46.9%), while
the numbers for married persons were 67.7%.
Conclusion: This study showed a significant association between marital status and participation in CRC screening. Widowed, divorced and single had
all markedly lower odds of participation compared to married. A very strong
factor within married couples is partner participation, with a five-folded increase in odds of participating if they had a participating partner compared to
those with a non-participating partner. This information could be useful in
campaigns for increasing the participation rate in colorectal cancer screening.
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Colorectal cancer screening participation and
family history of cancer
Anne Julie Tybjerg, Klaus Kaae Andersen, Mie Agermose Gram, Rebecca
Clarke
Unit of Statistics and Pharmaco-epidemiology, Danish CancerSociety Research Center
Background
Colorectal cancer (CRC) is a major worldwide public health concern with
more than 1.8 million new cases annually. Since survival depends heavily on
stage, early detection is crucial. Thus, many countries have implemented
CRC-screening programs, but participation remains suboptimal in some populations. Having a close relative affected by CRC is a strong predictor for
participation in CRC-screening. However, whether this extends to family history of other cancer types is unknown. This nationwide study aims to determine whether a cancer diagnosis in close relatives has an impact on participation in CRC-screening.
Methods
In 2014-2017, all Danes aged 50-74 (n=1,967,976) were invited to iFOBTbased CRC-screening. We obtained their information on age, sex, sociodemographic factors, participation and history of cancer in close relatives from
several Danish nationwide registries. We used logistic regression analysis to
estimate adjusted odds ratios for screening participation (ORs) comparing
persons having a father, mother or spouse, respectively, with cancer to persons without a close relative with cancer.
Results
During the study period, 1,220,048 (62%) Danes participated in CRCscreening. Compared to persons with no family history of cancer, the participation proportion was increased among persons with a mother, father or
spouse with cancer by 1.0, 2.8 and 2.9 percent points, respectively. In adjusted analysis, this corresponded to slightly increased odds of participating
in CRC-screening.
Conclusion
The study does not support the hypothesis that a non-CRC cancer diagnosis
in a close relative is an important predictor of participation in CRCscreening.
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Pakistani women’s rationales for attending
BreastScreen Norway
Sameer Bhargava and Solveig Hofvind
Cancer Registry of Norway
Background: Women born in Pakistan have been shown to have more advanced breast cancer at diagnosis and lower disease-specific survival than
other women in Norway. Further, 59% of Pakistani women offered screening
in BreastScreen Norway have ever attended, compared with 86% of Norwegian women. We aimed to explore Pakistani women’s rationales for attending BreastScreen Norway.
Materials and methods: With a semi-structured, dialogical approach, we interviewed 16 women with a Pakistani family background to explore their rationales for attending BreastScreen Norway. The women varied in terms of
age, work status, education, screening history and ability to read. Transcripts
of the interviews were coded with open coding. Related codes were grouped,
and the groups were explored for rationales for Pakistani women’s attendance in BreastScreen Norway.
Results: For most women it was important that the examiner was a female.
Most of the women preferred a female examiner but would go through with
the examination if no female was available. While most of the women understood Norwegian, many preferred invitation letters in Urdu. We also observed that monetary expenses, transportation difficulties, the examination itself, information sources or religious beliefs could enable or prevent
attendance.
Conclusions: The women interviewed differed in their rationales for attending BreastScreen Norway. Approaches to increase attendance among Pakistani women should consider that the group is heterogeneous.
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Session 2: Registration, Coding and Data
Resources
Quality register for prostate cancer in Iceland
Friðriksson JÖ1,2, Alexíusdóttir K2, Birgisson H2, Óskarsson O2,
Tryggvadóttir L2, 3, Jónsson E1
1

Department of Urology, Landspítali University Hospital, Iceland; 2Icelandic
Cancer Registry; 3Faculty of Medicine University of Iceland
Introduction
Landspítali University Hospital and the Icelandic cancer registry have started
a collaboration aiming to create a clinical quality register for prostate cancer.
The register includes almost identical variables as the Swedish INCA system,
which can simplify comparison of data between the two countries. Power BI
program package has been adopted for presentation of the data.
The aim of this presentation is to describe the quality register for prostate
cancer, show how the program Power BI can be used to present data from the
clinical quality registers and describe trends in staging and treatments of
prostate cancer in Iceland.
Methods
Data on prostate cancer stage and treatment was retrieved from the Icelandic
cancer registry and the clinical cancer registration for the years 2002-2016
and for surgical complications for the year 2016-2018. The data was imported to power BI which generated an access to a web based output.
Results
During the study period, significant changes in prostate cancer treatment
were observed, such as fewer prostatectomies for low risk cancers and increased number of prostatectomies for localised high risk prostate cancer in
men <75 years of age. Examples of the interactive Power BI generated output
will be shown during presentation.
Conclusion
The presentation of data with Power BI suits well for presentation of clinical
data and gives a clear interactive overview of both diagnostic parameters as
well as surgical complications. It is our perception that Power BI is a practical tool that can be used for presentation of interactive clinical information
from our clinical quality registers.
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CRC BaSe – Register-based studies of colorectal
cancer patients in Sweden using the national
colorectal cancer registry
Caroline E. Weibull1, Caroline Nordenvall2, Karin E. Smedby1, Sandra
Eloranta1, Deborah Saraste2, Anna Martling2
1

Department of Medicine Solna, Clinical Epidemiology Division, Karolinska
Institutet, Stockholm, Sweden 2Department of Molecular Medicine and Surgery, Karolinska Institutet, Stockholm, Sweden
Despite being the third most common cancer in Sweden, with approximately
6,000 new cases diagnosed each year, the natural history of colorectal cancer
and optimal management of patients remains not fully known. To improve
patient care, the Swedish colorectal cancer registry (SCRCR) was initiated in
1995 for rectal cancer and in 2007 for colon cancer. Although the purpose is
primarily to monitor treatment, the register is also used for research purposes.
We aim to establish a national database based on all patients diagnosed with
colon and/or rectal cancer who are registered in the SCRCR, linked with information from Swedish population registers such as the in- and outpatient
register, the cause of death register, and the prescribed drug register. Currently, around 77,000 colorectal cancer patients, diagnosed between 1995
and 2016, are included.
This linkage will result in a unique nationwide database on colorectal cancer
patients with detailed information on patient demographics and clinical factors, and the prospect of future research utilizing the database is substantial.
At the meeting, we will present an overview of the data linkage, and the information included, together with two initiated research studies. The first
project looks at temporal trends in the prevalence of inflammatory- and metabolic disease, and Lynch associated cancers, among young (aged <50 years at
diagnosis) colorectal cancer patients. The second study aims to estimate the
strength of association between aspirin use, shortly before diagnosis or during course of treatment, and prognosis among colorectal patients of all ages
at a population-based level.
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INSPIRE – access to data on cancer drug therapy
Lena Holmström, Espen Enerly, Anna Skog, Kristin Oterholt Knudsen
Cancer registry of Norway
Description and background
INSPIRE aims to improve data access on drug therapy in individual cancer
patients in Norway. Today, there is limited access to data on drug therapy
and sources available are either inaccessible (like patient charts) or not detailed enough (statistics on health trust's overall drug use). Cancer registry of
Norway (CRN) wishes to publish yearly statistics on cancer drug therapy as
we do for surgery and partly also for radiation therapy for all clinical registries.
In this project, hospitals will extract data on drug therapy directly from hospital systems and report it to the cancer registry. The data capture will go
back as far as possible (several years back) and updated regularly with new
data. We will start by analysing data on lung and breast cancer, and hope to
be able to publish the first results in 2020.
INSPIRE is a unique collaboration between no less than nine pharmaceutical
companies, the Cancer society and the CRN. CRN supports 1/3 of the funding and the collaborators supports the remaining 2/3. The project is conducted by the CRN according to the health registry legislation in Norway.
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The future of NORDCAN
Siri Larønningen, Gerda Engholm, Hans H. Storm, Bjørn Møller, Giske
Ursin
Cancer Registry of Norway / NORDCAN secretariat
Background
The long and proud tradition of Nordic Cancer Registry collaboration
stretches all the way back to the early 1950’ies. One of the fruits of this collaboration is NORDCAN, the strategic tool for cancer incidence, morality,
prevalence and survival on comparable Nordic cancer data. NORDCAN was
established as a pilot in 2002, and the first full version was available in 2003.
In addition to being a common project for the Nordic countries, NORDCAN
is also an important tool for keeping a close collaboration with the International Agency for Research on Cancer (IARC). IARC has developed and currently hosts the NORDCAN web tool.
Discussion
Even though NORDCAN has been continually updated both with new data
and more functionality over the past 15 years, we are now at a tipping point
in the future of NORDCAN. The current web tool is outdated and soon no
longer possible to use to fit the future needs of NORDAN, and the GDPR
sets the frames for all sharing and use of data which is essential to
NORDCAN.
The NORDCAN-group has spent the last years discussing possible solutions
to these challenges, and will continue to work on this in 2019 under the new
secretariat in Norway and with good help from the 15-year expertise in the
previous secretariat in Denmark. Possible/probable/decided solutions will
(hopefully) be presented in an oral presentation at the ANCR-meeting in
Stockholm.
Conclusion
The NORDCAN-group and the ANCR-board has decided that we want to
continue the NORDCAN-project, allowing for further development in the future which will make the tool even more useful. Primary essential needs are a
new web tool and a more harmonized and transparent way of recoding and
aggregating data from the Nordic countries. We also wish to continue the
close collaboration with IARC.
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Reflections on the future of NORDCAN
Freddie Bray, IARC on behalf of the NORDCAN Secretariat
The Cancer Registry of Norway, Norway; Danish Cancer Society, Denmark;
International Agency for Research on Cancer, France; The Danish Cancer
Registry, Denmark; The Faroe Islands Cancer Registry, Faroe Islands; The
National Board of Health, Greenland; Finnish Cancer Registry, Finland;
Icelandic Cancer Registry, Iceland; The Swedish Cancer Registry, Sweden.
Background: The NORDCAN project is a longstanding programme of work
between the Association of Nordic Cancer Registries (ANCR) and the International Agency for Research on Cancer (IARC). The core objective is to
continually develop a centralized database of timely and comparable cancer
statistics from the registry populations in the Nordic countries, via a dedicated web-based application. At the present time there is a need to bring innovation to NORDCAN via a sustainable redevelopment of its interface using state-of-the-art technologies. Equally, there is an opportunity to reignite a
Nordic descriptive epidemiologic research programme, centered around the
longstanding high-quality incidence, mortality, prevalence and survival contained within the database.
Methods and Results: These will be discussed in more depth during the
presentation. Using similar technologies as those used in IARC’s Global
Cancer Observatory, HTML5, CSS3 and JavaScript (for example the D3 library) will be used to create interactive, user friendly and innovative visualisations of the cancer datasets provided by the Nordic cancer registries. In
terms of building research capacity, the prospects of developing an IARCNordic Research Fellowship Programme will be discussed.
Conclusion: By continuing the longstanding collaboration between ANCR
and IARC, a critical link between the Nordic registries and the Agency is
maintained, and hopefully will be further strengthened to mutual benefit.
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Session 3: Survival and Risk
Impact of age and stage at diagnosis on ovarian
cancer survival across seven high-income countries:
A study from the ICBP-SURMARK-2 project
Citadel J Cabasag1, Melina Arnold1, Mark Rutherford2, John Butler3, Freddie
Bray1, Isabelle Soerjomataram1
1

Cancer Surveillance Section, International Agency for Research on Cancer
(IARC/WHO)
2
Department of Health Sciences, University of Leicester
3
Royal Marsden Hospital, UK; Cancer Research UK
Background: The study aims to evaluate the influence of age and stage at diagnosis on the international disparities in ovarian cancer survival.
Materials & methods: We analyzed data from women diagnosed with ovarian
cancer during 2010-2014 from 21 population-based cancer registries in Australia, Canada, Denmark, Ireland, New Zealand, Norway, and United Kingdom.
Comparisons of 1-year and 3-year age- and stage-specific net survival (NS) between countries were performed.
Results: Minor variation in the stage distribution was observed between countries. Most women were diagnosed with ‘distant’ stage ranging between 64% in
Canada and 71% in Norway. The proportion of ‘distant’ stage was highest in
women aged 75-99 years, and varied between countries, ranging between 7787%. The oldest age group had the lowest age-specific survival (20-34%). The
3-year overall NS ranged between 45-57% with Australia and Norway having
the highest survival (56% and 57%, respectively). The study showed that the survival gap was widest across countries for ‘distant’ stage, with 3-year NS ranging
from 32%- 47%. Differences in survival between countries were most pronounced in the oldest age group with ‘distant’ stage (3-year NS ranging from
11% in Ireland to 24% in Norway).
Conclusion: International variations in survival by stage exist with the largest
differences observed in the oldest age group with advanced disease. This finding
suggests international differences in access to and quality of treatment and prevalence of comorbid conditions. Other possible explanations for the survival differences include cancer system differences or differences in the approach to cancer registration and data collection.
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Comparison of cancer survival across Nordic
countries
Project team KI: Mats Lambe1 (project leader), Anna LV Johansson1,3,
Therese ML Andersson1, Frida E Lundberg1, Paul C Lambert1,7.
Project team Danish Cancer Society/NORDCAN secretariat: Bolette
Danckert2, Gerda Engholm2.
Representatives for the Association of Nordic Cancer Registries (ANCR)
board and NORDCAN members: Klaus Kaae Andersen2, Tom Børge
Johannesen3, David Pettersson4, Anni Virtanen5, Laufey Tryggvadottir6.
1

Karolinska Institutet, Department of Medical Epidemiology and Biostatistics, Stockholm, Sweden. 2The Danish Cancer Society, Copenhagen, Denmark, 3The Cancer Registry of Norway, Oslo, Norway, 4The Swedish Cancer
Registry, Socialstyrelsen, Stockholm, Sweden, 5The Finnish Cancer Registry,
Institute for Statistical and Epidemiological Cancer Research, Helsinki, Finland, 6The Icelandic Cancer Registry, Reykjavik, Iceland, 7The University of
Leicester, Department of Health Sciences, Leicester, United Kingdom
Background
Differences in cancer survival between the Nordics countries have been reported previously in the article series “The survival of cancer patients diagnosed 1964-2003 in the Nordic countries”, published in Acta Oncologica
2010. With more than 10 years of additional data available, it is now possible
to investigate whether previously observed differences in cancer patient survival between the Nordic countries persist. Differences in cancer patient survival between groups or countries often mainly reflect differences in shortterm survival. It is therefore of interest to also present estimates within different time windows post diagnosis, i.e. conditional survival estimates. Survival
differences could also be driven by differences in stage distributions, stagespecific survival or age-specific survival.
Materials and methods
The study utilizes data on cancer diagnoses from each of the Nordic countries available in the NORDCAN database for the years 1990-2016, focusing
on cancer of the colon, rectum, lung, kidney, breast, ovary, uterus, prostate,
and malignant melanoma. Trends in age-standardised 1- and 5-year relative
survival, as well as conditional 5-year survival, will be presented by country
and cancer site. The analyses will be performed using flexible parametric
survival models, and calendar year and age effects will be modelled continuously using splines. To further understand the mechanisms behind the potential survival differences, we will also calculate sex-, age- and stage-specific
relative survival.
Results and conclusions
Preliminary results will be presented at the meeting, illustrating the importance of evaluating cancer patient survival in the Nordic countries as well
as the usefulness of the NORDCAN database for this purpose.
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Relative and absolute cancer risks among Nordic
kidney transplant recipients – a population-based
study
Benoni H1,2, Eloranta S2, Dahle DO3, Svensson MHS4, Isoniemi H5,6,
Carstens J7, Mjøen G3, Hellström V1, Schwartz Sørensen S8, Lempinen M5,
Smedby KE2,9.
1

Department of Surgery, Akademiska University Hospital, Uppsala, Sweden,
Clinical Epidemiology Unit, Dept of Medicine Solna, Karolinska Institutet,
Stockholm, Sweden, 3Department of Surgery, Inflammation Medicine and
Transplantation, Section of Nephrology, Oslo University Hospital, Rikshospitalet, Oslo, Norway, 4Division of Medicine, Department of Nephrology,
Akershus University Hospital, Oslo, Norway, 5Transplantation and Liver
Surgery Clinic, Helsinki University Hospital, Helsinki, Finland, 6Institute of
Clinical Medicine, University of Helsinki, Helsinki, Finland, 7Department of
Nephrology, Odense University Hospital, Odense, Danmark, 8Department of
Nephrology, Rigshospitalet, Copenhagen University Hospital, Copenhagen,
Denmark, 9Center for Hematology, Karolinska University Hospital, Stockholm, Sweden
2

Background: Solid organ transplant recipients are at an increased risk of
cancer. With this study we aimed to determine both relative and absolute
cancer risks among Nordic kidney transplant recipients.
Methods: National inpatient, kidney disease, and transplantation registers
were used to identify all kidney transplant recipients in Sweden, Norway,
Denmark and Finland during 1995-2011. Cancer occurrence was assessed
through linkage with national cancer registers, excluding pre-transplant malignancies. Patients were followed until diagnosis of first cancer of every
type, death, or Dec 31st, 2011. Standardized incidence rate ratios (SIRs) of
cancer with 95% confidence intervals (CIs) were estimated comparing patients to the general population in the respective countries (using
NORDCAN). Absolute risks were estimated using cumulative incidence with
account for competing risks.
Results: Among 12396 kidney transplant recipients, 1555 patients developed
cancer during a median follow-up of 5.8 (range:0-17) years. The incidence
rate of cancer overall was 3-fold increased (SIR 3.0, 95% CI:2.8-3.1) compared to the general population. Excluding non-melanoma skin cancer
(NMSC) yielded a 2-fold increase (SIR:2.0, 95% CI:1.9-2.1). Incidence was
higher among virus than non-virus associated cancers. The 5- and 10-year
absolute risks of cancer were 7.9% (95% CI:7.3-8.4%) and 16.3% (95%
CI:15.5-17.2%), respectively, and 4.8% (95% CI:4.4-5.2%) and 10.3% (95%
CI:9.6-11.0%) excluding NMSC. Risks did not decrease over calendar time.
Conclusion: Excess cancer incidence rates were observed among Nordic
kidney transplant recipients for a wide range of cancers. In absolute terms,
every 1 in 6 patients developed cancer within 10 years supporting continued
extensive cancer vigilance post transplantation.
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Session 4: Poster presentations
1. An overview of cervical cancer screening
programmes in the Nordic countries
Author: Veli-Matti Partanen, Sirpa Heinävaara, Stefan Lönnberg
Finnish Cancer Registry
Background
Screening for cervical cancer can reduce the incidence and mortality of cervical cancer by more than 80 percent. High effectiveness requires well-organized screening programmes. Several recommendations and guidelines exist
to provide support for implementing and running screening programmes.
This overview provides an extended look at the Nordic cervical cancer
screening programmes and how well the present governance structures and
organizational aspects fulfil these recommendations.
Materials and methods
The applicable publications on screening recommendations were selected
with discretion. These recommendations were synthesized and classified to
groups: screening protocol, governance, organizational aspects, monitoring
and evaluation, and informed choice and communication. Most relevant recommendations were included to the overview. A prefilled questionnaire was
drafted on different aspects of screening programmes and this questionnaire
was checked and complemented by national experts from all Nordic cervical
screening programmes.
Results
Population-based screening began in some of the Nordic countries in the
1960s. All Nordic countries have had nationwide population-based screening
programmes in place since 2006 with legal frameworks supporting the core
functions. All countries follow recommendations on the target ages and
screening intervals. Finland is the only country where only tests taken within
the organized screening are included in the registry.
Conclusions
The Nordic countries have well-functioning screening programmes despite
not following all of the recommendations. Still, following the recommendations more closely might result in even more effective screening programmes
while increasing efficiency and minimizing harms. Clearer governance structures would increase the ability to manage changes such as implementing
HPV testing as primary screening method.
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2. Health care resources for investigation and
treatment of abnormalities in cervical cancer
screening: A nationwide register-based cohort
study.
Susanne Fogh Jørgensen1 2, Berit Andersen1 2, Matejka Rebolj3, Sisse Helle
Njor1
1 Department of Public Health Programmes, Randers Regional Hospital,
Randers, DK
2 Department of Clinical Medicine, Aarhus University, Aarhus, DK
3 Cancer Prevention Group, School of Cancer & Pharmaceutical Sciences,
Faculty of Life Sciences & Medicine, King’s College London, London, UK.
Background
Cancer screening is often hampered by unavailability of diagnostic services
to investigate potential screen-detected abnormalities. Starting with cervical
cancer screening, we designed an extensive register-based study mapping diagnostic and treatment services in Danish cancer screening programmes to
explore their availability and use for follow-up of potential screen-detected
abnormalities.
Materials and methods
We followed 64,838 women aged 23-59 years with screen-detected abnormalities between 2012-2014 through their pathway of follow-up testing,
treatment and surveillance, determining the total number of tests and treatments from different healthcare providers and their timing. We assessed variations in diagnostic and treatment resources to determine how and how often
a woman’s care deviates from the national recommendations and whether
this is associated with age, geographic area or any healthcare provider characteristics.
Results
For women with inadequate or HSIL+ primary screening results, timely follow-up was 48% and 93%, respectively. Women with ASCUS/LSIL in their
primary screening were followed differently according to guidelines, showing that having a positive reflex-HPV-DNA test led to high follow-up adherence (95%), while having negative reflex-HPV-DNA testing led to excessive
testing beyond recommendations in approximately 36 % of cases. Elaborated
reports on these patterns will we presented at the conference.
Conclusions
Systematic evaluations of population-based screening are rare in Danish cancer screening research. This study will propose a framework for continued
monitoring of diagnostic screening resources adaptable to other diseases and
settings, address inconsistencies in management of abnormal screening results in Denmark, and propose initiatives furthering uniform, high-quality nationwide follow-up on cancer screening.
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3. Screening attendance after false positive cervical
cytology in cervical cancer screening
Pernille Thordal Larsen1, Susanne Fogh Jørgensen1 2, Mette Tranberg1 2,
Sisse Helle Njor1 2

1 Department of Public Health Programmes, Randers Regional Hospital,
Randers, DK
2 Department of Clinical Medicine, Aarhus University, Aarhus, DK
Background
False positive (FP) screening results are associated with participation in subsequent screening in breast and prostate cancer screening programmes. However, results are inconsistent and there are no studies in a cervical cancer
screening context. This study aimed to investigate whether a FP screening result is associated with subsequent screening participation in cervical cancer
screening.
Method
This nationwide register-based cohort study included 591.105 women aged
22.5-49 who attended cervical cytology screening in Denmark in 2012-14
and had a negative (n=589.838) or FP (n=1.267) result. FP was defined as a
cervical cytology showing severe dysplasia, with a subsequent negative or
‘Cervical Intraepithelial Neoplasia grade 1’ biopsy result. A woman was categorized as re-attender if she had a cervical cytology within 2 to 3,5 year after the last screening or follow-up test.
Result
Of all women included, 437.879 (74%) re-attended screening within the recommended time period. After adjustment for age and screening history,
women in the FP group where more likely to re-attend (Adjusted OR=1.31
95% CI: 1.14;1.49). A sensitivity analysis allowing for opportunistic screening showed a strong association (AdjustedOR=3.14 95% CI: 2.41;4.10).
Conclusion
Women who received a FP result may in general be more likely to participate
in the next screening and may even be more frequent users of opportunistic
screening. This is new important knowledge because FP test results will increase in the future as a consequence of HPV-testing being implemented.
Further studies are needed to asses weather the attendance after FP results is
different depending on socioeconomic characteristics.
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4. Registration of urinary tract tumors
Minna Merikivi
Finnish Cancer Registry
Background
In the Finnish Cancer Registry, tumors have been coded using the International Classification of Diseases for Oncology Third Edition (ICD-O-3) since
2007. Earlier codes were converted into ICD-O-3 since 1953.
In the definition of multiple cancers, topography codes C65 – C68 are considered a single site. However, tumors from different morphology groups
(like urothelial vs. adenocarcinoma), are considered multiple cancer cases.
Likewise when a more severe behavior occurs in the same morphology group
(e.g. 1 and 3), it is considered as a multiple case. Recurrent or secondary tumors are not registered as new cases.
Before 2016, a second urothelial tumor higher in the urinary tract with a time
difference over a year was considered as a new primary tumor. If a second
urothelial tumor occurred within a year anywhere in urothelial tract, it was
considered as the same tumor, but the site was changed to C68.9. A second
invasive tumor following a non-invasive one within a year, was considered
as the same tumor and the earlier tumor was changed to invasive.
Materials and methods
Between 1953 and 2015 the most common tumor of the urinary tract in Finland was bladder cancer, followed by the renal pelvis, ureteral, and urethral
cancers, (following ICD-O-3 topographical codes: C67.*, C65, C66.9,
C68.0).
Results
From 1990 to 2015, there were 25 382 registered cases of urinary tract tumors. The majority of the cases were in the bladder (93% of male cases, 89%
of female cases). Urothelial carcinoma (M8120/3) consisted the majority of
registered urinary tract cancer cases, 51.5%. Papillary urothelial carcinoma
(M8130/3) constituted 21.3% of cases, followed by non-invasive papillary
urothelial carcinoma (M8130/2) 8.7%, papillary urothelial carcinoma of low
malignant potential (M8130/1) 6.0%, non-invasive urothelial carcinoma
(M8120/2) 3.2% and urothelial papilloma (M8120/1) 0.9% of cases, (total
92%).
From 1953 to 1991, there were 19 153 registered cases of urinary tract tumors. Urothelial carcinoma (M8120/3) consisted 62,8%, non-invasive
urothelial carcinoma (M8120/2) 10,0% and urothelial papilloma (M8120/1)
6,1% of cases (total 79%).
Conclusions
Coding rules have changed over times. This may affect more to the result of
registered cases, than changing a coding system. Rules for harmonizing tumor statistics are important to use to make comparable statistics over time
and countries.
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5. Working group (WG) on training for cancer
registries in Europe – what have we done?
Henna Degerlund1, (Working group: Elizabeth Van Eycken, Michael Eden,
Otto Visser, Brian Rous, Henna Degerlund, Carmen Martos, Luciana
Neamtiu, Nadya Dimitrova, Freddie Bray)
1

Finnish Cancer Registry, Helsinki, Finland

Background
The need for professional recognition of the staff working at a cancer registry
(CR) has been highlighted several times at different occasions. Therefore, the
WG decided to check the minimal requirements for training of the professionals involved in processing data, according to ESCO (European
skills/competences, qualifications and occupations - https://ec.europa.eu/esco/). One way to achieve sufficient competence is to provide CR
personnel with high quality education equally and in an easily approachable
form.
Methods
Small survey among the WG members was circulated. The feedback and
comments received so far were grouped into the following categories: 1)
training programme organisation; 2) topics for training; 3) materials and
tools. The experts started a discussion on each of these categories in order to
decide how to organise a long-term training for CRs.
Results
After evaluating the feedback from participants in previous courses and the
comments collected before the meeting, the WG members concluded that the
training programme should be designed according to the aims of the ENCR,
namely ensuring harmonisation and good quality of CR data. For this purpose, an e-learning platform should be created, which will ensure accessibility to the training materials by a larger audience.
In addition to the e-learning platform, on-site courses can be organised once
or twice a year in order to provide an opportunity for face-to-face discussions
with the faculty and networking with other colleagues.
The structure and content of the e-learning platform and the on-site training
courses: the information will be presented by cancer site and will include details relevant to the corresponding cancer site regarding epidemiology, topography, morphology, multiple tumors, stage, treatment, quality issues and exercises (quiz).
Conclusion
JRC will contact an ESCO representative to obtain more details about what is
needed and what has to be included in the training programme for CRs, in order to serve for the purpose of professional recognition.
JRC will explore the technical possibilities about: 1) adding a training module to the ENCR website; 2) organising webinars.
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6. Long-term incidence trends of HPV-related
cancers, and cases preventable by HPV
vaccination: A registry-based study in Norway
Bo Terning Hansen, Suzanne Campbell, Mari Nygård
Department of Research, Cancer Registry of Norway, Oslo, Norway
Background
Incidence trend analyses of HPV-related cancers are lacking, and of particular relevance in the era of HPV vaccination.
Materials & methods
We extracted incident cases of HPV-related cancer during 1953-2015 from
the Cancer Registry of Norway, and present incidence trend analyses for
squamous cell cancer (SCC) of the cervix, vulva, vagina, oropharynx, anus
and penis, and adenocarcinoma of the cervix. Tumor HPV prevalence estimates from large international meta-analyses or from Norway were used to
estimate the number of cancer cases preventable by vaccination against
HPV16/18 or HPV16/18/31/33/45/52/58.
Results
Among women, incidences of SCC of the anus, oropharynx, vulva, and cervical adenocarcinoma increased, while vaginal SCC showed no trend. For
these cancers combined, the average annual percentage change (AAPC) during 1953-2015 was 1.2 (95% confidence interval: 0.7; 1.6). The incidence of
cervical SCC generally decreased during
1976-2004 and remained stable thereafter. Among men, incidences of SCC
of the anus, oropharynx and penis increased. The AAPC during 1953-2015
combined for all male HPV-related cancer was 1.9 (1.3; 2.5). A vaccine
against HPV16/18 might yearly prevent 402
(95% CI: 382; 420) cancers. A vaccine against HPV16/18/31/33/45/52/58
might yearly prevent 478 (464; 490) cancers, of which 206 (202; 209) occur
in non-cervical organs, and 113 (110; 115) occur among men.
Conclusions
The incidences of HPV-related cancers that are not effectively prevented by
screening have generally increased during 1953-2015. HPV vaccination can
prevent a substantial number of cancers in Norway, in cervical and non-cervical organs, among women and men.
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7. Trends in the prevalence of Non-Hodgkin
lymphoma overall and subtypes during the 21st
century – A Swedish Lymphoma Register Study
Ekberg S1, Smedby KE1,2, Glimelius I1,3, Nilsson-Ehle H4, Goldkuhl C5,
Lewerin C4, Jerkeman M6, Eloranta S11.
Clinical Epidemiology Unit, Dept of Medicin Solna, Karolinska Institutet,
Stockholm, Sweden, 2.Center for hematology, Karolinska University Hospital, Solna, Sweden, 3. Dept of Oncology, Akademiska University Hospital,
Uppsala, Sweden, 4. Section of Haematology and Coagulation Medicine,
Sahlgrenska University Hospital, Gothenburg, Sweden, 5. Department of Oncology, Sahlgrenska University Hospital, Gothenburg, Sweden, 6. Dept of
Oncology and Pathology, Institute of Clinical Sciences, Lund University,
Sweden
Background
Non-Hodgkin lymphoma (NHL) is among the ten most common malignancies that arise in Sweden annually. In spite of previous increases in incidence
of NHL and recent improvements in survival, trends in the prevalence of
NHL have rarely been evaluated. We provide a systematic presentation of
temporal trends in incidence, survival, mortality and prevalence with a specific focus on linking trends in incidence and survival to absolute numbers of
prevalent patients.
Method
Patients diagnosed 2000 to 2016 were identified in the National Swedish
Lymphoma Register. Incidence and mortality rates and relative survival were
estimated for NHL overall and for major clinical and morphological subtypes. Prevalence was defined as the number of patients alive up to 10 years
following a diagnosis of NHL. Poisson regression was used to test for trends
and for differences by sex and age at diagnosis.
Results
Increasing incidence, improved survival and decreasing mortality have led to
a 47% increase in the number of prevalent NHL patients, diagnosed within
the past 5 years. Although an increasing prevalence was observed in all investigated subtypes, aggressive B-cell lymphomas contributed to the largest
increase in absolute number of patients.
Conclusion
The prevalence of NHL has increased dramatically since the beginning of the
21st century. Our results indicate that future health care planning must consider how to meet this increasing demand to unburden the clinics and ensure
good care for the patients. Specific focus is needed for patients diagnosed
with indolent type lymphoma, since these patients are followed for many
years.
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8. Familial aggregation of early-onset cancers

Sanna Heikkinen, PhD1, Laura-Maria Madanat-Harjuoja, MD, PhD1,2, Karri
Seppä, PhD1, Matti Rantanen, MSc1, Elli Hirvonen, MSc1, Nea Malila, MD,
PhD1, Janne Pitkäniemi, PhD1,3,4
1

Finnish Cancer Registry, Institute for Statistical and Epidemiological Cancer Research, Helsinki, Finland
2
Department of Pediatrics, Helsinki University Hospital, Helsinki, Finland
3
Department of Public Health, School of Medicine, University of Helsinki,
Finland
4
Faculty of Social Sciences, University of Tampere, Finland
Background
This study evaluates familial aggregation of cancer among family members
of a systematic population-based series of early-onset (≤40 years) cancer patients.
Materials & Methods
This is a registry linkage study in Finland. A cohort of 379,680 relatives of
cancer patients diagnosed in Finland in 1970-2012 at ≤40 years of age in
40,679 families was identified. Familial aggregation of early-onset breast and
colorectal cancer, tumors of brain and central nervous system (CNS) and skin
melanoma was explored by standardized incidence ratios (SIR), stratified by
relatedness and family member’s age (≤40 or ≥41 years). Cumulative risks
(CR) for siblings and children of the proband until age ≤ 40 years are also reported.
Results
SIR for siblings in families, where also the parent had cancer was 29.3 (95%
confidence interval 10.8-63.8) for CNS and 89.7 (43.0-165) for colorectal
cancer. The difference in SIRs between early and late age-at-onset was largest in colorectal cancer with SIR 8.54 (4.88-13.9) for late age-at-onset colorectal cancer. In breast cancer, the corresponding SIRs diverged less, 10.1
(4.85-18.6) vs. 2.76 (1.98-3.75). In spouses, all cancer risks were at population level, while for CNS the SIR was increased also in siblings’ offspring
1.86 (1.21-2.75).
Conclusions
We observed large dual age effects (early age-at-onset of both proband and
family member) for CNS and colorectal cancer. This along with elevated
SIRs in siblings’ offspring suggest a major role of transmitted genetic factors. Conversely, findings imply a significant role of environmental factors in
early-onset breast cancer, warranting more research on early-lifetime exposures.
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9. A multi-state model incorporating estimation of
excess hazards and multiple time scales
Caroline E. Weibull1,2, Paul C. Lambert2,3, Sandra Eloranta1, Therese M-L.
Andersson2, Paul W. Dickman2, Michael J. Crowther3
1 Department of Medicine Solna, Clinical Epidemiology Division, Karolinska Institutet, Stockholm, Sweden 2 Department of Medical Epidemiology
and Biostatistics, Karolinska Institutet, Stockholm, Sweden 3 Biostatistics
Research Group, Department of Health Sciences, University of Leicester,
Leicester, UK
Background
Research on late effects of treatment among cancer survivors is becoming increasingly important as more patients are cured from their disease. From a
clinical perspective, it is of importance to (1) simultaneously estimate the
risks of morbidity and mortality, (2) partition these risks into the component
expected in the absence of cancer and the component due to the cancer and
its treatment, and (3) allow for multiple time scales.
Develop methods that combine multi-state and relative survival frameworks,
in an attempt to solve (1) through (3).
Materials and methods
Using a flexible parametric transition modeling approach, excess hazards are
indirectly estimated by separately modeling expected rates and then incorporating these in a relative survival model. Different and/or multiple time scales
are allowed for each transition, and states can share transition models. By extending recently developed methods where a simulation approach is taken,
transient and absorbing state risks are partitioned into expected and excess
components.
Results
The approach is illustrated on a study of excess incidence and mortality from
diseases of the circulatory system (DCS) among patients treated for Hodgkin
lymphoma (HL).
Conclusions
The proposed method extends multi-state models by incorporating estimation
of expected and excess hazards, the sharing of transition models, and multiple time scales. This enables prediction of survivor trajectories in a realworld setting, quantifying which states individuals of different personal and
clinical characteristics are at highest risk of experiencing, as a function of
time following their cancer diagnosis.
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10. Metabolic Syndrome in Survivors of Adolescent
and Young Adult Cancer: A Danish Populationbased Cohort Study
Sofie de Fine Licht1, Maja Maraldo2, Lena Specht2, Thomas T. Nielsen1,
Jeanette F. Winther1, Kathrine Rugbjerg1
1

Danish Cancer Society Research Center, 2Rigshospitalet, University of Copenhagen
Background
An increased risk of metabolic syndrome has been reported for childhood
cancer survivors and adult survivors of certain cancer types. Up to now, no
studies have reported on the risk for the diseases in metabolic syndrome specifically in survivors of adolescent and young adult cancer.
Materials and methods
Our study comprised 13,192 survivors of adolescent and young adult cancer
(15-39 years at diagnosis), diagnosed during the period 1994-2009 in Denmark and 77,360 population-based comparisons. The cohorts were linked to
Danish nationwide registries for information on hospital contacts and purchase of prescription drugs related to the metabolic syndrome, respectively.
Standardized rate ratios for hospitalizations (SHRRs) and prescriptions
(SPRRs) with 95% confidence intervals (CIs) were calculated for diabetes,
hyperlipidemia and hypertension.
Results
Survivors had increased risks for hospital contacts and prescriptions for diabetes (SHRR, 1.27; 95% CI, 1.09-1.49; SPRR, 1.10; 0.98-1.25), hyperlipidemia (SHRR, 1.15; 0.97-1.36; SPRR, 1.14; 1.06-1.23) and hypertension
(SHRR, 1.23; 1.11-1.37; SPRR, 1.42; 1.36-1.48). The highest risks for hospitalizations were those of survivors of Hodgkin lymphoma (RR, 2.57) and
brain cancer (RR, 1.73). Survivors of brain cancer and cancer of other connective tissues were most likely to purchase prescription drugs for diseases in
metabolic syndrome (RR, 1.96 and 1.61, respectively).
Conclusions
Survivors of adolescent and young adult cancer are at increased risk of hospital contacts and purchase of prescription drugs for diseases in metabolic syndrome. Survivors at high risk should be followed closely to improve prevention, early detection and management of these diseases to ultimately
minimize the risk of cardiovascular diseases.
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11. Results from the Norwegian prostate cancer
registry

Kim Lund Nilsen, Erik Skaaheim Haug, Liv Marit Rønning Dørum, Ann
Helen Seglem, Tom Børge Johannesen
The Cancer Registry of Norway
Background
The Norwegian prostate cancer registry was established in 2004, and was
formally approved as a national registry in 2009. By august 2018, 64 119 patients diagnosed with prostate cancer are included. The registry contains detailed information about diagnosis, stage, surgical treatment and radiotherapy
and has a documented coverage of 99 %.
Indicators
In 2017, the registry published national process indicators for treatment and
active surveillance in high- and low-risk patients, respectively lymph node
dissection during a prostatectomy in high-risk patients and negative surgical
margin in pT2-cancers. Each indicator has its own quality goal.
In addition, the registry also presents indicators for data quality, reporting
rate for clinical information at the time of diagnosis and after surgical treatment.
Results
The indicators shows that most patients are treated according to guidelines,
but with some regional differences. Compared with the first years variation
within indicators is decreasing, suggesting better results and more equal
treatment nationwide.
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12. Using cancer registries for real-time clinical
decision support

Thomas Smedsrud1, Haris Fawad2, Vegar Johansen Dagenborg3, Vibeke
Binz Vallevik4, Liv Marit Dørum2, Jan F. Nygård2
1

The Intervention Centre, Oslo University Hospital, 2The Cancer Registry of
Norway, 3Department of Gastroenterological Surgery, Oslo University Hospital 4DNV GL Life Science Research
Background
The traditional use of cancer registries is to provide data for medical research, for administrative or political decisions, or as insight into the quality
of the health services provided. Such data could also improve decision making in clinical practice if a patient´s profile can be compared to similar patients in the registry, exploring outcomes for different treatment options. The
objective of this study was investigating whether the Norwegian Clinical
Colorectal Cancer Registry (NCCCR) could be used to give clinicians realtime clinical decision support.
Methods
An IT-system was developed to match a patient in real-time to a similar patient cohort in NCCCR, by 1) capturing the following relevant clinical parameters from patient medical notes; diagnostics, potential treatment options,
and related outcomes measure, 2) relay parameters to NCCCR, 3) select relevant sub-population, and predict outcomes, and 5) return results to electronic
patient journal. By using all patients registered in NCCCR from 2004 to
2017, observed survival was calculated by the Kaplan-Meier method. R was
used for the analytics, and RShiny for visualisations.
Results
The first version of the current IT system returned statistics for overall survival for a sub-population that was similar to an actual patient. Predicted survival was presented by visualizing outcomes by Kaplan-Meier plots for different treatments.
Conclusion
In this study we demonstrate that it’s technically feasible to use cancer registries for real-time clinical decision support. The next iteration of the system
will extend the number of features for clinical parameters, treatment options
and related outcomes.
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13. Using Population-Level Cervical Cancer
Screening data to develop personalized screening
algorithms

Jan F. Nygård1 , Braden Soper2, Ghaleb Abdulla2, Rui Meng3, Mari Nygård1
1

Cancer Registry of Norway, Oslo, Norway, 2Lawrence Livermore National
Laboratory, Livermore, CA, U.S.A. 3Department of Statistics, University of
California, Santa Cruz, U.S.A.
Background
The Cancer Registry of Norway has been administrating a triannual cervical
cancer screening program since 1995 which target women 25-69 years of
age. The guidelines recommend that each woman should attend to screening
16 times during her life-course. However, about 50% of guideline based
screened women experience only normal screening tests. There is a need to
develop optimal screening strategy to reduce over-screening, overuse of
screening infrastructure, human resources and community outreach.
Material and Method
Information on cervical cancer screening, cytology, histology and HPV-test
results are systematically collected by the Norwegian cervical cancer screening program since 1991. A dataset of about 10 million serial exams for 1.7
million women was used to simultaneously estimate all transition parameters
in continuous-time, time-inhomogeneous hidden Markov model reflecting
cervical cancer carcinogenesis and the screening process. The model was validated by simulating a synthetic dataset from the Markov model, and KaplanMeier estimators were used to compare the synthetic data with a real-world
data set not used in the model estimation.
Results
The transition parameters estimated in the model was similar to estimates
found in other studies, and the data simulated from the model reflected the
empirical data from the Norwegian screening program.
Conclusions
Real-world data has a potential to generate evidence reflecting health care
delivery of cancer prevention programs as accepted by health policy makers
and which are adopted into practice. Our model has a potential to improve
strategies for cancer screening programs by personalizing recommended
screening intervals.
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Session 5: Screening II
The impact of health behavior measured by visits to
different physicians in primary care on participation
in colorectal cancer screening: A Danish nationwide
register-based case-control study
Rebecca Beatrix Clarke, Klaus Kaae Andersen, Anne Julie Tybjerg
The Danish Cancer Society

Introduction: The Danish colorectal cancer screening program was initiated
in 2014. Studies have shown participation to be highly associated with sociodemographic factors. However, knowledge on associations between health
behavior and participation is sparse. This is the first nationwide registerbased case-control study that examined how health behavior influenced colorectal cancer screening participation to identify groups that could be targeted
to increase participation.
Methods: We studied the association by merging data on all primary care
records within 2012-2017 and colorectal cancer screening participation
within 2014-2017 from Danish registers with nationwide coverage. We estimated odds of participation by health behavior measured as number of visits
to different physicians in primary care within two years preceding screening
invitation while adjusting for sociodemographic factors.
Results: A total of 1,967,976 individuals were included in analyses. Among
participants (62.0%), 63.6% had visited a general practitioner and 68.6% had
visited a dentist once or more, while 55.3% had visited a psychiatrist once or
more. Adjusted analyses showed that individuals who visited a general practitioner or a dentist once or more had respectively 2.40 (95%CI: 2.37-2.43)
and 2.69 (95%CI: 2.67-2.71) increased odds of participation compared to individuals with no visits. Individuals who visited a psychiatrist more than
once had 0.92 (8%) (95%CI: 0.90-0.94) decreased odds of participation compared to individuals with no visits.
Conclusion: Health behavior is highly associated with participation: Individuals with one or more visits were more likely to participate. Future efforts to
increase participation should focus on groups with none visits to physicians
in primary care.
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Long-term impact of screening on cervical cancer
epidemiology
Xin Liu, Suzanne Campbell, Mari Nygård.
Cancer Registry of Norway

Background
Cervical cancer is an infrequent end-stage of common changes, starting with
minor cellular abnormalities and develop through more definitely precancerous changes to invasive disease. Cytology screening was introduced in Norway in 1970ies, with the aim to detect and treat precancers. Since 1995,
women aged 25-69 years without cytology exam in the previous 3-year period receive a reminder to attend in screening.
Our aim is to describe the long-term changes in incidence, prevalence, mortality and survival of cervical cancer in Norway.
Material and Methods
All cervical cancer cases diagnosed during the period of 1953 to 2016 were
identified, age standardized incidence rates (IR), age-specific IR and mortality rates per 100,000 were calculated. 5-year relative survival was assessed.
Results
During the period of 1953 to 1974, the annual ASIR increased from 14.5/105
to 21.1/105, and decreased thereafter to 10.3/105 in 2016. Mortality from cervical cancer decreased from 7.4/105 in 1953 to 2.0/105 in 2016. Compared to
the period of 1955-1959, the age-specific IR of cervical cancer were overall
1,5 times lower in the period of 2012-2016. Most cancers were detected in in
the age group of 35-39 years in 2012-2016, while in 1955-1959, the cancer
rates were highest in the age of 45-49 years. Prevalence and survival analysis
are in the progress.
Conclusions
Cervical cancer screening has changed the epidemiological profile of cervical
cancer patients in Norway. An average age of cancer patient is younger. Research focusing on long term effects of cancer treatment among cervical cancer survivors is needed.
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Impact of HPV vaccination on cervical screening
performance: A population-based cohort study
Jiayao Lei1, Alexander Ploner1, Matti Lehtinen2,3, Pär Sparén1, Joakim Dillner3,4, K.
Miriam Elfström3,5
Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
2
Faculty of Social Sciences, University of Tampere, Tampere, Finland
3
Department of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden
4
Karolinska University Laboratory, Karolinska University Hospital, Stockholm, Sweden
5
Regional Cancer Center Stockholm-Gotland, Stockholm, Sweden
1

Background
Human papillomavirus (HPV) vaccination is predicted to lower the positive
predictive value (PPV) of cervical screening with cytology, potentially impacting cervical screening strategies for vaccinated cohorts.
Material and methods
Among all 796,014 girls born between 1989-1993, resident in Sweden since
introduction of HPV vaccines (October, 2006) and attending cervical screening at age 23, we assessed their first cytology and following histopathological diagnosis using the Swedish National Cervical Screening Registry
(NKCx). By linkage with the national Swedish HPV vaccination registry, we
determined the detection rate of cervical intraepithelial neoplasia grade 2 or
worse (CIN2+) and the PPV of abnormal cytology with 95% binomial confidence intervals (CIs) according to vaccination status. Differences in PPV adjusted for birth cohort were estimated via log-binominal regression.
Results
The PPV of high-grade cytology for CIN2+ was 69.9% (95%CI 67.9% 71.9%), 64.9% (95%CI 59.8% - 69.8%), and 57.4% (95%CI 50.9% - 63.7%)
among women unvaccinated, initiating vaccination at age 17-22, and initiating vaccination before age 17, corresponding to reduction in PPV by 8%
(95% CI 0% - 15%) and 17% (95% CI 7% - 26%) in the vaccinated groups
after adjustment of birth cohort, respectively.
Conclusions
As predicted, the PPV of cytology for CIN2+ decreased among vaccinated
women. The PPV decrease was much stronger for girls initiating vaccination
at younger ages. Performance of cytology-based screening is likely to deteriorate when many women in the screening ages have been vaccinated at a
young age.
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New FIT-program in Finland: do both genders benefit
from screening?
Tytti Sarkeala, Sirpa Heinävaara, Maija Jäntti, Nea Malila
Finnish Cancer Registry, Helsinki, Finland

Background: European Commission recommends colorectal cancer (CRC)
screening as a public health policy. In Finland, CRC screening was introduced as a randomized, biennial program for men and women aged 60-69
years in 2004. This gFOBT-based program has been on a pause since autumn
2016, and a new FIT-based program was introduced in early April 2019.
Methods: The new CRC screening program started in eight voluntary municipalities. During the first year, altogether 28 000 men and women aged 60,
62, 64, and 66 years will be invited to screening. In 2020-2027, the program
will expand gradually to the whole 60-74-year-old target population and over
the country.
In the program, there are gender-specific cutoffs for test positivity aiming at
5 % referral rate for women and 3 % for men. Web-based and on-site training
are offered for nurses and colonoscopists.
A questionnaire assessing CRC risk factors (alcohol use, BMI, smoking) is
incorporated in the invitation package together with information and invitations letters, test kit, and prepaid return envelope.
Results: The program will be monitored regularly. Participation and positivity rates, detection of high-grade adenomas and CRCs, and death from CRC
and other causes will be followed by age groups, genders and risk profiles.
Early performance measures will be reported in the symposium.
Conclusion: Finland is introducing a FIT-based CRC screening beneficial
for both genders.
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The effect of working status on uptake of CRC
screening by round
Maija Jäntti, Sirpa Heinävaara, Nea Malila, Tytti Sarkeala
Finnish Cancer Registry, Unioninkatu 22, 00130, Helsinki, Finland

Background
A randomized colorectal cancer (CRC) screening program was in place between 2004 and 2016 in Finland. In all, two to five invitational rounds were
conducted. The aim was to evaluate the effect of working status and first
round uptake on participation by gender.
Material and methods
In all, 466 254 men and women aged 60-64 years at entry were randomized
for screening and control groups in 2004-2014. The test was a mailed FOBTtest sent biennially. The study population consisted of those invited for
screening at least twice (n=217 090).
Results
Overall uptake was 66 and 67%, at the first and second round, respectively.
Women had higher uptake than men, 74% at both rounds vs 58 and 60% in
men, respectively. The first round uptake was highest in lower employees or
pensioners and lower in manual workers or self-employed.
The second round uptake was very high in those who participated in the first
round; 93% in women and 91% in men. Of the first round non-participants,
22% of women and 18% of men participated in the second round. The highest uptake was seen in employees and lowest in self-employed women and
manual worker men.
Conclusion
Those who participated initially were stable compliers in all working status
groups. Attention should be focused on reaching out for self-employed and
manual workers to ensure high participation of all sociodemographic groups.
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Session 6: Methods for Cancer Screening
and Cancer Registry Data
What not to do, when estimating overdiagnosis in
breast cancer screening
Sisse Helle Njor1,2, Eugenio Paci3, Matejka Rebolj4
Department of Public Health Programmes, Randers Regional Hospital, Denmark, 2Department of Clinical Epidemiology, Aarhus University, Aarhus, Denmark, 3Former:
ISPO Cancer Prevention and Research Institute, Florence, Italy, 4Centre for Cancer
Prevention, Wolfson Institute of Preventive Medicine, Barts & The London School of
Medicine and Dentistry, Queen Mary University of London, UK
1

Background: Overdiagnosis estimates have varied substantially, causing
confusion. The discussions have been complicated by the fact that population
and study design have varied substantially between studies.
Materials and Methods: To help access the impact of study design choices
on the estimates, we compared them on a single population. A cohort study
from Funen, Denmark, suggested little (~1%) overdiagnosis. It followed previously screened women for up to 14 years after end-of-screening. Using
publically available Nordcan data from Funen, we recreated the designs from
five high-estimate, highly cited studies from various countries. Selected studies estimated overdiagnosis to be 25–54%. Their designs were adapted only
to reflect the start of screening in Funen.
Results: The reanalysis of Funen data showed overdiagnosis estimates remarkably similar to those from the original high-estimate age-period studies,
21–55%. In additional analyses, undertaken to elucidate the effect of individual components of the study designs, overdiagnosis estimates were more than
halved after the most likely changes in the background risk were accounted
for and decreased additionally when never-screened birth cohorts were excluded from the analysis (figure 1).
Conclusions: The same data give both low and high estimates of overdiagnosis, it all depends on the study design. Age-period analyses of breast cancer overdiagnosis suggesting very high frequencies of overdiagnosis rested
on unmet assumptions. This study showed that overdiagnosis estimates
should in the future be requested to adequately control for the background
risk and include an informative selection of the studied population to achieve
valid and comparable estimates of overdiagnosis.
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Figure 1: Comparing the age-period and birth cohort-based study designs for estimating overdiagnosis in breast cancer screening. Examples
based on studies by Jørgensen et al.and Njor et al for Funen County.
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Incidence mapping by clinical stage at diagnosis: A
new tool for surveillance of geographical and
sociodemographic inequalities in early detection of
cancer
Ulf Strömberg1,2, Anders Holmén2, Erik Holmberg3, Stefan Peterson4
Health Metrics Unit, Institute of Medicine, Sahlgrenska Academy at University of
Gothenburg, Sweden.
2
Department of Research and Development, Region Halland, Halmstad, Sweden.
3
Regional Cancer Center West, Gothenburg, Sweden.
4
Regional Cancer Center South, Lund, Sweden.
1

Background: Access to screening and health care services for diagnosing
cancer may vary geographically. Such accessibility factors and other sociocontextual factors, which also vary across neighborhoods, may be associated
with cancer screening participation and patient's delay in diagnosis of cancer
(even without screening activities). Systems for providing geographically
based cancer related information can be improved by taking into account data
on clinical stage at diagnosis.
Materials & methods: Statistics Sweden has established Demographic Statistics Areas (denoted DeSO), currently with population sizes varying between 700 and 2,700. Each DeSO can be characterized according to several
sociodemographic indicators. DeSO provide a new basis for geo-mapping
cancer incidence, taking into account small area statistics. By using the platform RIF 4.0 that supports disease mapping, developed by the Small Area
Health Statistics Unit at Imperial College London
[www.sahsu.org/content/rapid-inquiry-facility], we shall demonstrate an approach to monitoring geographical and sociodemographic disparities in
stage-specific incidences. We consider data on cutaneous malignant melanoma (CMM) and colorectal cancer (CRC) for the population of the Southern
and Western Swedish Health Care Regions (37% of the Swedish population)
in the period 2008-2016, obtained from relevant registers.
Results: Our preliminary results show geographical and sociodemographic
inequalities in early detection of CMM and CRC, respectively.
Conclusions: Routine cancer incidence mapping by clinical stage at diagnosis, using small area statistics, can strengthen public health surveillance systems and provide rational support for targeted interventions in disadvantaged
neighborhoods. Efforts might be taken to rationalize screening activities, improve access to health care, or increase awareness of early symptoms.
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Standardised crude probabilities of death to
improve understanding of national and international
cancer survival comparisons.
Paul C Lambert1,2, Therese M-L Andersson2, Tor Åge Myklebust3,4, Mark J
Rutherford1,5, Bjørn Møller3
Biostatistics Research Group, Department of Health Sciences, University of Leicester,
Leicester, UK
2
Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden.
3
Department of Registration, Cancer Registry of Norway, Oslo, Norway.
4
Department of Research and Innovation, Møre and Romsdal Hospital Trust, Ålesund,
Norway
5
International Agency for Research on Cancer, Lyon, France
1

Background
When making cancer survival comparisons between different population
groups it is usual to use age standardised relative/net survival. There are two
aspects that make such comparisons “fair”; (i) differences in other cause
mortality rates are removed through incorporation of expected mortality rates
and (ii) differences in the age distribution are removed through age standardisation. Unfortunately, interpretation of such measures are awkward as it
gives the average probability of being alive in a hypothetical situation where
it is not possible to die from other causes if the population had a different age
distribution to what it actually has. There are numerous examples where
wrong interpretations have been put on such measures.
Materials and methods
We propose presenting age standardised crude probabilities of death as an alternative to relative/net survival. The crude probability of death is the probability of death in the real world, i.e. where individuals may die of other
causes. We use each population group’s own expected mortality rate for estimation of relative survival, but use reference expected mortality rates when
converting to all-cause and crude probabilities of death. This ensures that
comparisons are fair.
Results
We will illustrate the methods using Norwegian and Swedish national registry data and will discuss interpretational issues for the measures and further
issues regarding selecting an appropriate age distribution to standardise over
and the most appropriate reference expected mortality rates.
Conclusions
We believe that these alternative measures will enhance understanding of
cancer survival and are a complement to the more commonly used measures.
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Could Different Definitions of Date of Diagnosis
Explain Observed Differences in Net Survival
Between Countries?
Tor Åge Myklebust1,2 Therese M-L Andersson3 Paul C Lambert3,4, Bjørn
Møller1
Department of Registration, Cancer Registry of Norway, Oslo, Norway.
Department of Research and Innovation, Møre and Romsdal Hospital Trust, Ålesund,
Norway.
3
Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden.
4
Biostatistics Research Group, Department of Health Sciences, University of Leicester,
Leicester, UK
1
2

Background
Comparing cancer survival across countries is considered important to measure the overall effectiveness of cancer care. Many scientific articles and official reports are based on such comparisons. Warnings have been made, to be
cautious when interpreting these differences since there might be explanations to why they exist, other than quality of cancer care. Differences in how
date of diagnosis is determined is one potentially important explanation.
Materials and methods
Using detailed data provided by the cancer registries in UK, Northern Ireland
and Norway to the ICBP SURVMARK-2 project, we analyse how different
definitions of date of diagnosis impact net survival in eight different cancer
sites. More specifically we use detailed data on date of first pathological confirmation and date of first hospital admission or clinical confirmation to create three different dates of diagnosis. The first prioritizing dates from pathology reports, the second prioritizing dates from hospital admission and the
third prioritizing the earliest of the two dates. We estimated age-standardized
net survival under each scenario to understand the impact of the various definitions on survival.
Results
Age-standardized net survival did not differ substantially, for any of the cancer sites, in the three scenarios. Although Norway use a different definition
on date of diagnosis, this cannot explain the observed differences in net survival between the countries.
Conclusions
Different definitions on date of diagnosis do not explain differences in observed net survival between countries.
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Excess risk estimation in matched cohort studies
Cristina Boschini¹, Klaus K. Andersen¹, Filippa Nyboe Norsker³, Jeanette Falck Winther³
and Thomas H. Scheike²
¹Unit of Statistics and Pharmacoepidemiology, Danish Cancer Society Research Center,
Copenhagen, DK-2100
²Section of Biostatistics, Department of Public Health, University of Copenhagen, Copenhagen, DK-1014
³Childhood Cancer Research Group, Danish Cancer Society Research Center, Copenhagen, DK-2100

Background
Matched cohort studies are commonly based on registry data. They consist of
an exposed cohort, where subjects are characterized by a specific exposure
and an unexposed cohort where subjects without the exposure are matched to
exposed individuals according to characteristics such as country, sex and age.
Materials and Methods
We here present two statistical models which exploit the matching structure
of the data to get a representative estimate of the excess risk due to a specific
exposure. The first approach models the excess risk in terms of excess hazard, while the second approach estimates the excess cumulative incidence
function. Both models assume that the risk for an exposed subject is the sum
of a cluster-specific background risk defined on the age time scale and an excess term defined on the time since exposure time scale. Estimates of the excess model parameters are obtained by pairwise comparisons between the exposed subject and all the other matched comparison members in the same
cluster.
Results
We show an application of the two approaches using data from the Adult
Life after Childhood Cancer in Scandinavia (ALiCCS) research program investigating the excess risk of being hospitalized for somatic late effects in 5year survivors of soft-tissue sarcomas.
Conclusions
Both approaches allow to study the effect of important risk factors on the excess risk and to estimate its development over time. Different features of registry data, such as multiple events, different time scales, right censoring and
left truncation are easily handled.
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Session 7: Survivorship and Survival
Somatic late effects in Nordic 5-year survivors of softtissue sarcomas - a population-based cohort study
within the Adult Life after Childhood Cancer in
Scandinavia (ALiCCS) study
Cristina Boschini1,2* & Filippa Nyboe Norsker3*, Catherine Rechnitzer4, Anna Sällfors
Holmqvist5,6, Laufey Tryggvadottir7,8, Laura-Maria Madanat-Harjuoja9, Henrik
Schrøder10, Thomas H. Scheike2, Henrik Hasle10, Jeanette Falck Winther3,11** & Klaus
Kaae Andersen**1 - on behalf of the ALiCCS study group
*Shared first authorship, ** Shared last authorship
Unit of Statistics and Pharmaco-epidemiology, Danish Cancer Society Research Center, Copenhagen, Denmark, 2Department of Biostatistics, University of Copenhagen,
Denmark, 3Childhood Cancer Research Group, Danish Cancer Society Research Center,
Copenhagen, Denmark, 4Copenhagen University Hospital, Department of Pediatrics and
Adolescent Medicine, Copenhagen, Denmark, 5Division of Pediatric Oncology and Hematology, Skaane University Hospital, Lund, Sweden, 6Department of Clinical Sciences,
Lund University, Lund, Sweden, 7The Icelandic Cancer Registry, Reykjavik, Iceland,
8
Faculty of Medicine, University of Iceland, Reykjavik, Iceland, 9The Finnish Cancer
Registry, Helsinki, Finland, 10Aarhus University Hospital, Department of Pediatrics and
Adolescent Medicine, Aarhus, Denmark, 11Department of Clinical Medicine, Faculty of
Health, Aarhus University and University Hospital, Aarhus, Denmark
1

Background
Soft-tissue sarcomas in childhood are rare and account for about 8% of all
childhood cancers.
In the 1960’ies only 1/3 of children survived, however with the development
of treatment approaches overall survival has now reached 70%. Given the
previous poor survival and the rarity of soft-tissue sarcomas, the risk for somatic late effects in a large cohort of long-term survivors has not been fully
assessed.
Materials and methods
We identified 985 five-year survivors of soft-tissue sarcomas in Nordic population-based cancer registries. Somatic late effects were identified as diagnoses from in- and outpatient hospital visits in national hospital registries
covering the period 1964-2012. Information on tumor site and radiation was
available for 531 survivors. The disease-specific rates of first-time diagnoses
in survivors and in 4,830 matched comparisons were used to calculate relative rates and rate differences.
Results
During 14,889 person-years of follow-up, 601 survivors had a first hospital
contact yielding a relative rate (RR) of 1.5 (95% CI 1.4-1.7) and an absolute
rate difference (RD) of 23.5 (95% CI 17.7-29.2) per 1,000 person-years. The
highest risks in both relative and absolute terms were within diseases of the
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endocrine system (RR=2.5; RD=7.6), nervous system (RR=1.9; RD=6.6), digestive organs (RR=1.7; RD=5.4) and urinary system (RR=1.7; RD=5.6).
Conclusions
Survivors of soft-tissue sarcomas have an increased risk of developing somatic late effects and the increase in risk remains even 40 years after cancer
diagnosis. Risks were lower for survivors after tumors of extremities whereas
radiation treatment increased the risk of late effects more than two-fold irrespective of tumor site.
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Pancreatic cancer in Denmark - regional and socioeconomic variation in survival after a pancreatic
cancer diagnosis in Denmark.
Henriette Engberg1,2,3, Marianne Steding-Jessen1, Inge Øster1, Jens Winther Jensen1,
Claus Fristrup4,5,6, Henrik Møller1
The Danish Clinical Quality Program and Clinical Registries (RKKP), Denmark
Center for Clinical Epidemiology, Odense University Hospital, Odense, Denmark
3
Research Unit of Clinical Epidemiology, Department of Clinical Research, University
of Southern Denmark, Odense, Denmark
4
Department of Surgery A, Odense University Hospital, Odense, Denmark
5
The Danish Pancreatic Cancer Group (DPCG)
6
The Danish Multidisciplinary Cancer Groups (DMCG)
1
2

Background
Pancreatic cancer is among the most lethal malignancies with a 5-year survival of about 5%, and the only curative treatment is surgical resection. Denmark consists of five governmental regions and has four surgical centers. Our
aim was to explore the regional and socio-economic differences in overall
survival following a pancreatic cancer diagnosis in Denmark.
Materials and methods
We included a total of 5244 pancreatic cancer patients (WHO ICD10: C25)
registered in the Danish Pancreatic Cancer Database (DPCD) during 20122017. Data sources were the Danish Civil Registration System (CRS), the
Danish National Patient Registry (NPR), and the Danish national registers on
education and income at Statistics Denmark. Our primary analyses using
multivariable Cox regression addressed the all-cause mortality of pancreatic
cancer patients in relation to their region of residence and socio-economic
status.
Results
Compared to Region Hovedstaden there was an excess mortality in Region
Midtjylland and Region Nordjylland in both men and women, whereas no increased mortality was observed in Region Syddanmark or Region Sjælland.
Estimates were adjusted for age, year of diagnosis and comorbidity. Average
regional resection rates varied between 14% - 25% during 2012-2017. Statistical adjustment for surgical resection attenuated the variation in survival between the regions.
Conclusion
We found significant differences in overall survival across the five Danish
regions following a diagnosis of pancreatic cancer. The variation in survival
is largely attributable to regional differences in the propensity to use surgical
resection.
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Risks and time trends of Acute Myeloid Leukemia
(AML) and Myelodysplastic syndrome (MDS)
following contemporary treatment for non-Hodgkin
lymphoma subtypes.
Joel Joelsson1,2, Richard Rosenquist Brandell3, Tove Wästerlid1,2, Karin E. Smedby1,2
Sandra Eloranta1
Clinical Epidemiology Division, Dept of Medicine Solna, Karolinska Institutet, Sweden
Center for Hematology, Karolinska University Hospital, Stockholm, Sweden
3
Dept of Molecular Medicine and Surgery, Karolinska Institutet, Sweden
1
2

Background
In light of the improved prognosis of Non-Hodgkin lymphoma (NHL) patients, the topic of second malignancies among survivors has become increasingly important. There is concern that intensification of chemotherapy and
increased use of upfront consolidation with high-dose therapy may have led
to more pronounced risks of second malignancies. The aim of the study is to
assess risks of AML/MDS in relation to major NHL subtypes and calendar
period.
Materials and methods
In a matched cohort design we identified 32671 patients with NHL in Sweden 1993-2014 in the Swedish cancer register and >163000 comparators
from the general population. The first AML/MDS recorded after NHL diagnosis for the matched cohort defined the event. The Swedish lymphoma register was further used to obtain detailed NHL subtype (years 2000-2014).
Cox regression was used to contrast rates of AML/MDS between cases and
comparators.
Results
In the full cohort we identified 171 cases of secondary AML/MDS. Compared to the matched comparators, the rate was 6-fold higher when adjusted
for sex, age and calendar year (hazard ratio, HR:5.8, 95% CI:4.8-7.1). The
median time to AML/MDS after NHL was 4.3 years (range:32 days-18.9
years). When restricting to the most recent study period 2000-2014
(N=23552 NHL cases), the rate of AML/MDS was 5 times higher than for
the comparators (HR:5.1, 95% CI: 4.0-6.6).
Conclusions
We are currently in the process of linking the cohort to the lymphoma register and results by major NHL subtypes (and indirectly by treatment schemes
used) and over time will be presented at the meeting.
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Stage-specific survival trends by socioeconomic
status for young breast cancer patients in Norway,
2000-2015.
Cassia B Trewin1, 2, 3, Anna L.V. Johansson2, 4, Kirsti Vik Hjerkind2, Bjørn Heine
Strand5, 6, Giske Ursin2, 7, 8
Norwegian National Advisory Unit on Women’s Health, Oslo University Hospital, Oslo,
Norway, 2Cancer Registry of Norway – Institute of Population-based Cancer Research,
Oslo, Norway, 3Faculty of Medicine, University of Oslo, Oslo, Norway, 4Department of
Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden, 5Department of Chronic Diseases and Ageing, Norwegian Institute of Public Health, Oslo,
Norway
6
Department of Community Medicine, Institute of Health and Society, University of Oslo,
Oslo, Norway, 7Department of Nutrition, Institute of Basic Medical Sciences, University
of Oslo, Oslo, Norway, 8Department of Preventative Medicine, University of Southern
California, Los Angeles, USA
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Background
Breast cancer mortality has fallen for young women with high socioeconomic status (SES). We investigated whether improved stage-specific survival could explain this mortality decline.
Materials & methods
Using Norwegian registry data, we compared the stage-specific survival of
breast cancer patients diagnosed at 30-48 years during 2000-2015 (N=6942),
and followed-up to 31 December 2017. We estimated stage-specific five-year
relative survival non-parametrically (Pohar Perme) and used flexible parametric models to estimate excess mortality rate ratios (EMRR), by SES (low
education-low income, low-high, high-low or high-high), while adjusting for
diagnosis age and year.
Results
Patients included 2296 (33.1%) with localized, 4414 (63.6%) regional and
232 (3.3%) with distant stage disease. Mortality from localized disease did
not vary by SES. Regional and distant stage mortality was significantly
higher for the low-low and low-high compared to the high-high SES group.
Throughout 2000-2015, mortality declined for all except the low-low SES
group. For patients diagnosed during 2005-2015, the EMRRs for low-low
and low-high versus high-high SES were 1.85 (1.22-2.80) and 1.66 (1.162.36) for regional stage, and 3.71 (1.90-7.23) and 3.16 (1.58-6.31) for distant
stage. Five-year relative survival was: regional: 0.87, 0.89, 0.87 and 0.92;
and distant: 0.11, 0.13, 0.43 and 0.50 for the low-low, low-high, high-low
and high-high SES groups, respectively.
Conclusions
Improvement in regional and distant stage survival likely explains the fall in
breast cancer mortality for high SES young women in Norway. Low SES patients are lagging behind and have not experienced the same improvement in
regional and distant stage survival.
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Estrogen receptor status, mutation location,
oophorectomy and breast cancer survival in Nordic
BRCA2 Mutation Carriers
Olafsdottir EJ1, Aittomäki K2, Barkardottir RB3,4, Blomqvist C5, Borg A6, Gerdes AM7,
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Tryggvadottir L1,3
Icelandic Cancer Registry, Icelandic Cancer Society, Reykjavik, Iceland;
Department of Clinical Genetics, Helsinki University Hospital and University of
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Iceland, 4Laboratory of Cell Biology, Department of Pathology, Landspitali University
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and University of Helsinki, 6Division of Oncology and Pathology, Department of
Clinical Sciences, Lund University, Lund, Sweden, 7Department of Clinical Genetics,
Copenhagen University Hospital Rigshospitalet, Copenhagen, 8Department of Surgical
Pathology, Zealand University Hospital, Roskilde, Denmark, 9Department of Tumor
Biology, Institute for Cancer Research, Radium Hospital, Oslo University Hospital,
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Department of Oncology, Landspitali University Hospital, Reykjavik, Iceland,
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Faculty of Medicine, University of Iceland, Reykjavik, Iceland, 12Department of
Pathology, University Hospital, Reykjavik, Iceland, 13Department of Obstetrics and
Gynecology, Helsinki University Hospital and University of Helsinki, 14Cancer Research
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Womens’ College Research Institute, University of Toronto, Toronto, ON, Canada
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Background
Icelandic BRCA2 mutation carriers with breast cancer have an increased risk
of nodal invasion and death if their tumors are oestrogen receptor (ER) positive. We studied this association in BRCA2 carriers from five Nordic countries and asked whether it was affected by mutation-location, treatment or bilateral oophorectomy.
Materials & methods
The 431 Nordic carrier cases had 85 different pathogenic BRCA2 mutations,
which were classified according to location in breast cancer cluster regions
(BCCRs) or ovarian cancer cluster regions (OCCRs). Information on prognostic factors and treatment was retrieved from health records or by immunohistochemistry analyses of archived tissue specimens. Univariate and multivariate hazard ratios (HR) were estimated for breast cancer-specific survival
using Cox regression.
Results
Lymph node invasion was more prevalent if tumours were ER-positive than
if they were ER-negative (60% and 42%, respectively)....
Further Results and Conclusions will be presented at the Symposium.
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Regional and socioeconomic variation in survival of
melanoma patients in Denmark, 2012-2017.
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Introduction
This article explores variation in the survival and mortality of Danish melanoma patients, 2012-2017, in relation to their region of residence and socioeconomic status.
Methods
Data were extracted from The Danish Melanoma Database, a clinical register, based on reports from hospital departments and dermatologists, and designed for quality improvement. The analysis included covariates at personand tumour-level. A cohort analysis was implemented to quantify the variations and identify the underlying mechanisms behind regional and socioeconomic variations in mortality of melanoma patients.
Results
The mortality of melanoma patients varied between the five regions with
HRs of 1.36 (1.07-1.74) in men and 1.44 (1.08-1.92) in women between the
regions with highest and lowest mortality. Mortality was highest in patients
with lowest income and shortest education. The regional variation in mortality was attributable to underlying variation in tumour stage and thickness,
and it was not confounded by other covariates.
Conclusion
The two regions with the lowest mortality (highest survival) had high absolute incidence rates of stage IA and thin melanoma, indicating a high level of
diagnostic activity in these regions. There was no regional variation in the incidence of advanced melanoma. The optimal level of diagnostic investigation
of skin lesions remains to be established.
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Session 8: Care Patient Pathways and
patient perspective
Patients’ perception of shared decision-making one
year after diagnosis of prostate cancer
Authors: YM Gjelsvik1, TÅ Myklebust1, 2, TB Johannesen1
Cancer Registry of Norway, 2Department of research and innovation, Møre and Romsdal Hospital Trust
1

Background
Shared decision-making (SDM) is preferable in situations with more than
one treatment option. For localised prostate cancer (PCa), three main treatment options exist: Radical prostatectomy, radiation therapy and active surveillance. We wanted to assess to which degree PCa patients perceived that
they had taken part in SDM.
Materials and Methods
All Norwegian men diagnosed with PCa in 2017-2019 are invited to a national survey on men’s health. In the first follow-up questionnaire, one year
after the baseline questionnaire, the participants are asked whether they
wished to participate, and whether they participated in, the treatment decision. We present results for PCa patients diagnosed in 2017. SDM was categorised as low, medium and high and associations with other factors (education level, age at diagnosis and risk category according to the European
Association of Urology classification) were analysed using ordered logistic
regression.
Results
Patient-perceived SDM increased with increasing education level: OR comparing patients with >4 years university education with patients with middle
school as their highest education level = 2.12 (95% CI 1.49-3.02). Patientperceived SDM decreased with increasing age and there was a reduced probability of SDM among patients with high-risk disease. The effect of education was lower among patients who reported that they wished to take part in
SDM, but the effect of age and high-risk group persisted.
Conclusions
There is a potential for increasing SDM among lower education level PCa
patients, older patients and patients with high-risk disease. Improving the information given to these groups may be a first step towards this.
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Clinical quality registration reveals increasing
proportion of colon and rectal cancer specimens
with ≥12 lymph nodes analysed in Iceland
Birgisson H1, Óskarsson O1, Tryggvadóttir L1, 2 , Stefánsson T3, Jónasson JG2,4
Icelandic Cancer Registry; 2Faculty of Medicine University of Iceland; 3Department of
Surgery, Landspítali University Hospital, Iceland; 4Regional Cancer Center UppsalaÖrebro, Sweden; 5Department of Pathology, Landspítali University Hospital, Iceland.
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Introduction
A previous comparison on the proportion of resected specimens from colorectal cancer with ≥12 lymph nodes analysed revealed a trend of fewer
lymph nodes analysed in Iceland in the period 2007-2014 as compared to
Sweden.
The aim of this study was to examine if a higher proportion of colo-rectal
cancer specimens with ≥12 lymph nodes analysed could be seen since 2014.
Methods
The number of lymph nodes analysed was retrieved from the Icelandic Cancer Registry and the newly implemented clinical quality registration. For colonic cancer, data on lymph nodes was available for the years 2007-2017 and
for rectal cancer 2010-2017.
Results
A median number of 81 colon and 26 rectal cancers were resected per year.
The proportion of colon cancer specimens with ≥12 lymph nodes analysed
increased from 70% in 2014 to 90% in 2017 (P<0.001). For rectal cancer the
proportion increased from 48% to 89% (P=0.002). For the year 2017 the proportion of colo-rectal cancer specimens with ≥12 lymph nodes analysed was
higher at Landspítali University Hospital 91,5% (129 of 141 specimens) than
in the regional hospital of Akureyri 44% (4 of 9 specimens)(P=0.001).
Conclusions
These findings from the clinical quality registration indicate that there is improvement in the number of lymph nodes analysed from colo-rectal cancer
specimens at Landspítali University Hospital. This could be attributed to
greater awareness of pathologist of ≥12 lymph nodes cut-off, use of fat dissolving solutions and more experienced staff. The low proportion seen in
Akureyri is likely a well-recognised problem of a low volume hospital.
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Use of health care services before colorectal cancer
diagnosis in Finland
Elina Hermiö1, Heidi Ryynänen1, Liisa Pylkkänen2, Jutta Järvelin3, Nea Malila1, Janne
Pitkäniemi1,4,5
Finnish Cancer Registry, Helsinki, Finland; 2University of Turku, 3National Institute of
Health and Welfare; 4University of Tampere, 5University of Helsinki.
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Background
In Finland, there are over 3 000 new colorectal cancer (CRC) cases in each
year and 1300 deaths from this cancer. By influencing on the CRC patients‘
clinical pathway, it could be possible to decrease CRC mortality. For this, we
evaluated what kind of and how much health care services CRC patients use
before diagnosis.
Materials and methods
Data on new CRC patients (n=3156) were collected from the Finnish Cancer
Registry (FCR) from the diagnostic year 2015 and linked with the Hospital
Discharge Register and the Register of Primary Health Care visits between
2011 and 2015. As the outcome, we used the number of visits in primary and
specialized health care services (including hospital inpatient stays) and the
number of patients with visits. For analyses, time prior to diagnosis was divided into one-month intervals. We studied the interaction between stage,
sex, age and time to diagnosis. Analyses were performed using generalized
additive models with a smooth function for time to diagnosis.
Results
Men had 1,82 (95% CI: 1,66-1,98) health care visits within one month before
diagnosis, women had 1,91 (95% CI: 1,74-2,08). On five year period before
diagnosis men visited health care services on average 13,39 (95%CI: 12,9613,84) times, women 18,30 (95% CI 17,78-18,83). The proportion of men
with visits in a health care unit one year before cancer diagnosis was 89%
and of women 91%, respectively. The younger the patient, the less use of
health care services prior to diagnosis was observed.
Conclusion
It seems that most patients use health care services, within one year before
the cancer diagnosis - females little more than males. The further evaluation
of these visits may give insight how to improve the clinical pathway and reduce diagnostics delays.
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Factors associated with inclusion in cancer patient
pathways in Norway
Yngvar Nilssen and Bjørn Møller
Department of Registration, Cancer Registry of Norway

Background
As of January 2015, cancer patient pathways for colorectal, lung, breast and
prostate cancer were implemented in Norway. Their intentions were to reduce unnecessary waiting times, decrease regional variation and increase the
predictability for the cancer patients and their relatives. The national aim was
to include at least 70% of patients in a cancer pathway.
Material and methods
All patients diagnosed with colorectal, lung, breast or prostate cancer in
2015-2016 and registered at the Cancer Registry of Norway were eligible for
analyses. Data from the Cancer Registry of Norway, Statistics Norway and
the Norwegian Patient Registry were linked to obtain individual-level information on variables including income, education, marital status and comorbidity. A multivariate logistic regression, adjusting for case-mix, was used to
identify which factors, if any, were independently associated with being included in the different cancer patient pathways.
Results and conclusions
Results and conclusions will be presented at the conference as the data are
currently being analysed.
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