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Welcome

On behalf of the Association of the Nordic Cancer Registries, I want to welcome you to
the 2022 ANCR symposium in the Faroe Islands.
Cancer is an increasing global burden, and more and better research is continuously
needed to reduce this burden. The Nordic cancer registries hold a special role within
cancer research, as the long-standing tradition of high-quality registration offers unique
opportunities to carry out exceptional research which can benefit patients worldwide. It
is both our privilege and our responsibility to take advantage of these unique
opportunities within the Nordic cancer registries.
While the COVID-19 pandemic has prevented us from holding the ANCR symposium
in-person for the past two years, we are finally able to meet again, learn from each other,
and be inspired by each other. Let us take full advantage of this opportunity during these
days.
In the course of these days, we will hear about many important research projects from
the Nordic countries on various topics. In this book of abstracts, you can read the
abstracts for these presentations.
I wish you a warm welcome, and I hope you will enjoy the symposium and the Faroe
Islands.

Marnar Fríðheim Kristiansen, MD, Ph.D.
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Association of the Nordic Cancer Registries

ANCR Symposium 2022
Tórshavn, Faroe Islands 14-16 September

PROGRAMME
Wednesday, 14 September 2022
16.00
17.00 - 20.00

Reception – hosted by the Municipality of Tórshavn – venue: SILO
Busses will depart from Hotel Føroyar at 15.45 and return at 16:45
Pre-meeting workshops at Hotel Føroyar
 ANCR Board meeting
Coordinator – Marnar Fríðheim Kristiansen
 Workshop for expert registrars
Coordinators – Henna Degerlund and Gabrielle Gran
 Epidemiology & statistics
Coordinator – Therese Andersson

Thursday, 15 September 2022
08.30 - 09.30

Registration opens (incl. coffee/tea)

09.30 - 09.40

Welcome by Marnar Fríðheim Kristiansen (Faroese Cancer Registry)

09.40 - 10.20

Cancer surveillance; an update on activities from IARC by Freddie Bray
(IARC)

10.20 - 10.30

Short break

10.30 - 11.30

Topic: Cancer surveillance
Chairs: Giske Ursin and David Petterson
10 minute oral presentations
Tom Børge Johannesen
The risk of COVID-19 in cancer patients during 2020: An ongoing Nordic
comparison with preliminary results from Norway
Elisavet Syriopoulou
Assessing lead time bias due to mammography screening on estimates of loss in
life expectancy with a simulation-based approach
Steinar Solberg
Concordance between clinical and pathology TNM-staging in lung cancer
Aapeli Nevala
Interval cancers in the Finnish FOBT based screening program in 2004-2016
Poster presentations
Raju Rimal, Jakob Viuff, Marie Hargreave, Tor Åge Myklebust and Tomas
Tanskanen

Thursday, 15 September 2022

11.30 - 12.15

Poster session

12.15 - 13.00

Lunch

13.00 - 14.00

Topic: Epidemiology & statistics
Chairs: Bjørn Møller and Hans Storm
Ulf Strömberg
The Swedish geomapping system for surveillance of equity in early cancer
detection
Jarle Jakobsen
Early detection of prostate cancer in firefighters: a register-based study of
prognostic factors and survival
Charlotte Wessel Skovlund
Incident cancer diagnoses during the Covid-19 pandemic in Denmark: Use of
different data sources and timing of data extraction
Florian Becker
Mono- and multi-infection patterns of HPV and the risk of cervical intraepithelial
neoplasia
Poster presentations
Anniina Kyrönlahti, Liisa Korhonen, Elli Hirvonen, Mats Lambe and Yuliya
Leontyeva

14.00 - 14.30

Poster session (incl. coffee/tea & snacks)

14.30 - 15.30

Topic: Causes and risk factors of cancer
Chairs: Lina Steinrud Mørch and Mats Lambe
Marianne Steding-Jessen
Are thin melanomas harmless? A Danish national study on early melanoma and
melanoma deaths
Lene Mellemkjær
Body composition among postmenopausal women with normal BMI and risk of
breast cancer
Noomi Oddmarsdóttir Gregersen
Susceptibility genes in BRCA1/2-negative patients with breast cancer from the
Faroe Islands
Janne Pitkäniemi
Increasing evidence of alcohol and overweight attributing incident solid tumors in
Finland
Poster presentations
Cecilie Kyrø, Ravi Dhawan, Charlotte Skriver, Leon Alexander Mclaren Berge
and Sanna Heikkinen

Excursion to Nólsoy
15.45 - 20.30

Social event - Excursion to Nólsoy by old schooner boat, dinner incl.
15.45 Departure by bus from Hotel Føroyar (walking distance to the boat: 1.5 km)
16.00 Sightseeing by boats to the island of Nólsoy
18:00 Dining in Nólsoy
20.00 Departure from Nólsoy
20.30 Arrival in Tórshavn

Friday, 16 September 2022

09.00 - 09.30

Report back from pre-meeting workshops
Chairs: Therese Andersson, Henna Degerlund and Gabrielle Gran

09.30 - 10.30

Topic: Early diagnostics and screening
Chairs: Laufey Tryggvadóttir and Janne Pitkäniemi
Maija Jäntti
Non-participants in CRC screening - Who are they?
Mette Bach Larsen
Colorectal cancer mortality after randomized implementation of FIT-based
screening - a nationwide cohort study
Sisse Helle Njor
Varying fecal immunochemical test screening cutoffs by age and gender: a way
to increase detection rates and reduce the number of colonoscopies
Hilde Langseth
Thousands of circulating RNA profiles of pre-clinical samples as early detection
biomarkers of cancer – the Janus RNA study
Poster presentations
Susanne Fogh Jørgensen, Nita Kaupang Shala, Cassia B. Trewin-Nybråten,
Renée Fortner and Dorit W. Erichsen

10.30 - 11.15

Poster session (incl. coffee/tea & snacks)

11.15 - 12.30

Topic: Nordic registry data yesterday, today and tomorrow
Chairs: Henrik Møller and Helgi Birgisson
Hans Storm
NORDCAN – do we get value for the effort, time and money spent?
Kristin Oterholt Knudsen
Common language (SNOMED CT) as a key to data capture from the electronic
health record to the clinical registries
Siri Larønningen
What now, NORDCAN?
Tom K. Grimsrud
Cancer Registry of Norway turns 70, research through the first 35
Poster presentations
Jo Stenehjem, Johan Ivarsson, Marnar Fríðheim Kristiansen, Finn Brynestad and
Mads Rohde

Friday, 16 September 2022

12.15 - 13.00

Lunch

13.00 - 14.00

Topic: Improving cancer patient outcomes
Chairs: Tytti Sarkeala and Marnar Fríðheim Kristiansen
Henriette Engberg
Pancreatic cancer – Describing the National Multi-Disciplinary Team conference
in Denmark
Anna Skog
Systemic anti-cancer treatment to the Cancer Registry of Norway: data collection,
processing and results showing actual treatment pathways
Mari Nygård
Survivors of Adolescent and Young Adult Cancers: Design and characteristics of
the Norwegian population based cohort to optimize the health and quality of life
after cancer
Bayan Sardini
The diagnostic work-up performed after a false-positive mammography screening
reduces breast cancer risk sufficiently: A population register-based study
Poster presentations
Elina Hermiö, Camilla Kjellstadli, Sixten Borg and Linda Willén

14.00 - 14.30

Awards, next meeting & summary

19.00 – 21.30

Social event- Canapé and wine at Listaskálin, National Art Museum

ANCR Symposium 2022, Faroe Islands

Abstracts
Cancer surveillance – oral presentations

Tom Børge Johannesen
The risk of COVID-19 in cancer patients during 2020: An ongoing Nordic comparison
with preliminary results from Norway
Background: During the first year of the COVID-19 pandemic high-risk groups, including cancer patients,
were advised to shield from social contacts. In a joint Nordic effort, we will investigate the risk of COVID19 in patients with recent cancer diagnosis.
Methods: In this first step, we present preliminary results from Norway. Using data from the Cancer Registry
of Norway, we linked information on patients diagnosed with cancer during 2015-2020, with information on
COVID-tests from the communicable disease registry (MSIS). We estimated standardized incidence ratios
(SIRs) comparing the COVID-19 rates in the cancer cohort to the expected COVID-19 rates in the age-, sexand month-matched Norwegian population. We used a moving window (cancer of one year prior to each
month in 2020), as well as dividing by treatment status within 90 days.
Results: Patients with cancer within one year had an increased rate of COVID-19 during March to April 2020
(SIR 1.38, 95% 1.07-1.76), while no association was found from May to December. Hematologic
malignancies were associated with an increased COVID-19 rate (SIR 1.53, 1.01-2.21), while being on
chemotherapy within 90 days was not associated with an increased rate of COVID-19 (SIR 1.22, 0.92-1.58).
No significant interactions by sex or age at diagnosis were found.
Conclusions: During the first months of the COVID-19 pandemic, patients with cancer had a higher risk of
COVID-19 infection compared to the general public. We aim to extend this project with data from Denmark,
the Faroe Islands, Iceland and Sweden.

Elisavet Syriopoulou
Assessing lead time bias due to mammography screening on estimates of loss in life
expectancy with a simulation-based approach
An increasingly popular measure for summarising cancer prognosis is the loss in life expectancy (LLE), i.e.
the reduction in life expectancy following a cancer diagnosis. LLE is often used to assess differences across
subgroups (e.g. socioeconomic groups), however, for screened cancers, it is unclear whether part of the
differences could be attributed to lead time bias. Lead time is the extra time added due to early diagnosis, that
is, the time from tumour detection through screening to the time that cancer would have been diagnosed
symptomatically. It leads to artificially inflated survival estimates even when there are no real survival
improvements. Partitioning the screening effect into real and artificial improvements is challenging and
requires knowledge of what would have happened in the absence of screening. We used a simulation-based
approach, informed by Swedish breast cancer registry data, to assess the impact of lead time on LLE estimates
in breast cancer patients. A natural history model was used to simulate the tumours’ growth and a screening
programme similar to guidelines in Sweden was imposed. Estimates of LLE were obtained in the absence and
presence of screening, and their difference yields the lead time bias. The largest bias was 0.61 years for a high
screening sensitivity scenario with perfect screening attendance, corresponding to an underestimation of LLE
by 7.5%. Bias was reduced to 0.46 years when allowing for imperfect attendance across screening visits. The
findings suggested that LLE is subject to lead time bias, thus requiring special consideration when interpreting
groups’ comparisons.

8

Steinar Solberg
Concordance between clinical and pathology TNM-staging in lung cancer
A prerequisite for utilizing the tumour, lymph-nodes, and metastases (TNM) for the staging of lung cancer
patients is a high quality of the reported data on which the staging is based. The aim of this study was to
investigate the concordance between the clinical, cTNM and the pathology, pTNM staging for lung cancer,
version 8 as reported to the Cancer Registry of Norway (CRN).
A total of 1284 patients who underwent surgery 2018–2019 with sufficient data regarding both clinical and
pathology T and N descriptors were included.
The differences in tumour diameter reported in the clinical and the pathology notifications were ≤5 mm and
≤10 mm in 65.9% and in 84.4% of the cases, respectively. For the c- and pT categories, there was concordance
in 53.7% while 28.0% were upstaged and 18.2% were downstaged. For N categories there was concordance
in 83.3% while 13.7% were upstaged and 3.0% were downstaged. Unforeseen pN2 was found in 6.2% of the
cases. For TNM staging groups there was concordance in 48.1% of the cases, while 33.4% were upstaged and
18.5% were downstaged. The calculated sensitivity and specificity for reported cTNM staging as diagnostic
test for being eligible for adjuvant treatment (stage II–IIIA) were 0.65 and 0.91, respectively.
These data on staging for lung cancer, as reported to the CRN, shows a disappointingly low precision and
concordance in c- and pTNM staging. This should be improved markedly.

Aapeli Nevala
Interval cancers in the Finnish FOBT based screening program in 2004-2016
Colorectal cancer screening was running in Finland as a randomized public health service study between 2004
and 2016. Volunteering municipalities joined the program where men and women aged 60-69-years were
invited for screening with the guaiac fecal occult blood test (Hemoccult) with 2-year intervals. The aim was
to study interval cancer incidence in the target population over several screening rounds.
The study population consisted of 464 360 individuals randomized 1:1 to the screening and control group
with no contact. The screening group individuals were invited by mail to send fecal samples. The follow-up
time was divided into the screening period (0-6 months from attendance) and the screening interval (from 6
to 24 months) by round. The control group was followed for equal time periods as the screening group.
Overall, colorectal cancer incidence was 23% elevated in the screening group compared to the control group
at the first round, but not at subsequent rounds anymore. The interval cancer incidence in the screening group
was decreased significantly compared to controls at the first round in men, RR 0.66 (95% CI 0.52-0.83) and
in both genders at subsequent rounds, RR 0.74 (0.64-0.84) in men and 0.78 (0.67-0.92) in women,
respectively.
Over up to five screening rounds, we found increased cancer incidence only at the first round in the screening
group compared to controls, but interval cancer incidence was decreased over all rounds in both men and
women.
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Cancer surveillance – Poster presentations

Raju Rimal
Trends in melanoma tumour thickness in Norway, 1983–2019
Tumour thickness at diagnosis is the most important prognostic factor for localized primary melanoma. Using
thickness data (1980–2007) from the Cancer Registry of Norway and the Norwegian Melanoma Registry
(2008–2019), we investigated trends in tumour thickness, overall, and in important subgroups, 1983–2019.
Thickness (mm) was categorized: T1 (≤1.0), T2 (1.0-2.0), T3 (>2.0-4.0), and T4 (>4.0). Missing was imputed
using multiple-imputation and the incidence rates age-standardized using the European standard population.
Annual percentage change (APC) and average APC (AAPC) with 95% confidence intervals (CIs) were
estimated.
Age-standardized melanoma incidence increased from 17.7 to 33.3 in women and 12.9 to 35.2 in men. Men
were diagnosed with thicker melanomas than women. Largest increase was found for T1, AAPC (95% CI)
3.1 (2.7–3.5) in women and 4.5 (4.1–4.9) in men, followed by T2 (2.0 (1.6–2.5) and 2.9 (2.5–3.3),
respectively) and T4 (0.9 (0.4–1.4) and 1.3 (0.9–1.7), respectively. A plateau was observed in T1 incidence
in women (1990–2004) and men (1991–2003). In superficial spreading melanoma, a similar pattern was found
for T1 overall. In nodular melanomas, T3 is dominating and has a fluctuating trend in women and an
increasing trend that seems to stabilize in men. In T4, an increasing trend is seen in women and a fluctuating
trend in men.
T1 melanomas had the largest increase in incidence. An increasing trend was also observed in thicker tumours,
suggesting that the rise in melanoma incidence is not only due to overdiagnosis/pathological practice.

Tor Åge Myklebust
Cancer survival in Norway 1965–2021: Extending standard reporting to improve
communication of survival statistics
Background: Routinely published reports on population-based cancer survival are usually limited to
presenting net survival estimates. Such estimates are useful for comparing cancer survival between
geographical regions or over time. When the aim is to inform clinicians, patients and other stakeholders about
prognosis, net survival should be complemented with other measures of cancer survival.
Methods: Using data from 23 different cancer sites, we estimated survival using flexible parametric models
within a relative survival framework and predicted crude probabilities of death from cancer and from other
causes, as well as life-years lost by selected covariate patterns, for each site. We also estimated conditional
survival measures for all cancer sites. We estimated models separately for each site, and used different model
specifications, depending on whether the aim was to provide up-to-date estimates for recently diagnosed
patients, or to study trends over time. To automate production of these statistics we proposed an algorithmbased model selection process.
Results: Estimates for all survival measures could be obtained for all cancer sites, and for all covariate
patterns, and are presented graphically by covariate pattern and by time.
Conclusion: Routine publication of novel survival measures such as crude probability of death and loss in life
expectancy are possible. Fully automating such a process is, however, difficult, as it requires substantial effort
with respect to model selection/model fit to ensure valid results.
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Jakob Viuff
Breast cancer incidence in four nordic countries – with a focus on age-specific patterns
Background: Breast cancer is the most common cancer among women worldwide. The incidence increases
with increasing age. For breast cancers occurring in the past century, a slowdown in the slope of the rate
around menopause has been described, known as Clemmesen’s hook. However, a Danish study found no
change in incidence around menopause from 1994-2002 in non-screened Danish women. To our knowledge,
the age-specific incidence pattern has not been investigated in Denmark after the introduction of the nationwide screening program in 2007, and it has not been investigated in detail in other Nordic countries. Therefore,
the aim of this study is to investigate how the age-specific breast cancer incidence pattern has changed over
time, in particular after 2007, in Denmark. In addition, the age-specific pattern seen among Danish women
will be compared to that among women in Finland, Norway, and Sweden.
Material and methods: Data on female breast cancer cases above age 20 years during 1960-2019 in Denmark,
Finland, Norway, and Sweden was obtained from the Nordic cancer registries through NORDCAN as well as
data on the female background populations. Age-specific incidence rates of breast cancer were calculated for
each country separately. Age-period-cohort models were used to identify period and cohort effects on the agespecific incidence pattern.
Results: In Denmark, a slowdown in the slope of the breast cancer incidence rate is observed, in accordance
with Clemmesen’s hook during 1960-64 and 1985-89. During the most recent 5-year period, 2015-2019, we
observed a distinct temporary slowdown in slope of the incidence rate from age 50-54 to 55-59 years. The
change occurred at a later age than Clemmesen’s hook. Similar patterns was seen in Norway. In Sweden and
Finland there was a tendency towards a minor change in the slope in the same age groups.
Conclusions: The pattern for age-specific incidence rates of breast cancer has clearly changed over time in
the Nordic countries from a clear slowdown to a slight or no slowdown in incidence rates at menopause.
Further analyses regarding period and cohort effect on the age-specific incidence patterns are ongoing.

Tomas Tanskanen
Cancer mortality in Finland during the COVID-19 pandemic
The impact of the COVID-19 pandemic on cancer is uncertain. Delays in diagnosis and screening, changes
in cancer care, and vulnerability to severe COVID-19 have been reported. We studied cancer mortality in
Finland in 2011–2020 and estimated mortality trends among cancer patients. Mortality rates in March–
December 2020 were compared to those predicted based on log-linear trend before the pandemic. Poisson
regression models were used to estimate hazard ratios (HRs) and 95% confidence intervals (CIs). There were
197,127 deaths among 491,568 cancer patients in Finland in 2011–2020. Of these, 124,024 were due to cancer
and 73,103 due to other causes. After adjusting for age, population-level cancer mortality did not differ
significantly from the predicted rate in females (HR 1.00; 95% CI 0.97-1.04; P=0.9) or males (HR 0.99; 95%
CI 0.96-1.02; P=0.7). Among patients with cancer, age-adjusted total mortality was higher than predicted in
female patients up to 4 months after diagnosis (HR 1.11; 95% CI 1.04-1.18; P=0.001) and in male patients in
the second year after diagnosis (HR 1.09; 95% CI 1.01-1.17; P=0.023). Results for excess mortality among
cancer patients were similar. In conclusion, the COVID-19 pandemic was not associated with higher cancer
mortality in the Finnish population in 2020. However, mortality was increased in March–December 2020 in
female cancer patients in the first 4 months after diagnosis. This finding is likely to be influenced by a
reduction in diagnoses of early, localized cancers. The data also suggest increased mortality in male cancer
patients in the second year after diagnosis. Long-term follow-up is needed to evaluate cancer mortality during
the COVID-19 pandemic.
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Marie Hargreave
Maternal hormonal contraception use and childhood leukaemia risk: A Scandinavian
population-based cohort study
Background: Maternal hormonal contraception use has been associated with childhood leukaemia risk.
However, studies are few and often based on self-reported information.
Methods: Using registry data from Denmark, Norway, and Sweden, we identified 3,183,316 children (born
1996–2018) and followed them from birth until a diagnosis of leukaemia, censoring (death, emigration, other
cancer, 20th birthday) or end of follow-up (December 31, 2017, 2018 or 2020, depending on the country),
whichever occurred first. We estimated hazard ratios (HRs) and 95% confidence intervals (CIs) for childhood
leukaemia (any, lymphoid and non-lymphoid) associated with maternal recent (≤3 months before or during
pregnancy) or previous use (any time before recent use) of hormonal contraception (overall and by type),
compared to no use.
Results: During 29,455,528 person-years of follow-up, 1701 children developed leukaemia. Maternal recent
use of hormonal contraception was associated with an increased leukaemia risk in children (HR 1.24; 95% CI
1.05–1.48), compared to no use. The association was strongest for non-lymphoid leukaemia (HR 1.72, 95%
CI 1.22–2.42) and mainly driven by the oral combined products, both for any (HR 1.36, 95% CI 1.10–1.68)
and for non-lymphoid leukaemia (HR 1.86, 95% CI 1.20–2.87). Additionally, non-lymphoid leukaemia was
associated with recent use of the non-oral progestin-only products (HR 2.15, 95% CI 1.30–3.54).
Conclusions: Maternal hormonal contraception use up to or during pregnancy was associated with an
increased leukaemia risk in children. The association was strongest for non-lymphoid leukaemia, mainly
driven by the oral combined and the non-oral progestin-only products.
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Ulf Strömberg
The Swedish geomapping system for surveillance of equity in early cancer detection
Background: Equity in cancer care can hardly be achieved unless population-level inequities in 1)
participation proportions in organised screening programmes and 2) proportions of tumours detected at an
early stage are counteracted. Our aim is to demonstrate a newly developed system that addresses such
inequities.
Materials & methods: We obtained data from 3 national quality registers for: cervical cancer screening
(NKCx), colorectal cancer screening (SCREESCO [Screening of Swedish Colons]) and colorectal cancer
patients (SCRCR). Specifically, we obtained individual-level data on age, sex, calendar year for each
invitation to the organised screening programme in question along with participation (yes/no; from NKCx
and SCREESCO), calendar year at diagnosis along with tumour stage (I, II, III or IV; from SCRCR) and
postal address. Based on registered postal addresses, we geocoded each individual to a residential
neighbourhood, defined by the DeSO division (Sweden consists of 5,984 DeSO:s with population sizes
between 650-4,500). We analysed aggregated outcome data in each DeSO, together with DeSO-level
characteristics on economic standard, ethnic diversity, grade of urbanisation and distance to screening centre
(when applicable), by employing Bayesian logit/Poisson models with spatially structured random effects
(software package R-INLA).
Results: We geocoded 1,843,548 women aged 33-62 years (in 2020) from NKCx, 90,513 men and women
aged 60 years (period: 2014-2020) from SCREESCO, and 19,044 colorectal cancer cases aged 60-79 years
(period: 2015-2019) from SCRCR. Each analysis revealed both sociodemographic and geographical
disparities in screening participation/early detection.
Conclusions: The Swedish geomapping system can provide useful information about inequities in early
cancer detection.

Jarle Jakobsen
Early detection of prostate cancer in firefighters: a register-based study of prognostic
factors and survival
Objectives: To examine age at diagnosis, prognostic factors and survival of prostate cancer (PCa) in
Norwegian firefighters and three other occupations undergoing occupational health check-ups, and comparing
with PCa cases in the general population.
Methods: All PCa cases diagnosed in 1960-2017 were extracted from the Cancer Registry of Norway.
Firefighters, military employees, pilots and police officers were identified through occupational data from
Statistics Norway. Age at diagnosis, clinical stage, prostate-specific antigen (PSA), Gleason score,
performance status and overall survival and PCa-specific survival in cases in these occupations were
compared with cases in the general population.
Results: Firefighters were significantly younger at PCa diagnosis than cases in the general population in 19601993 (mean difference: 2.1 years) and 2007-2017 (mean difference: 4.3 years). At diagnosis, firefighters had
significantly lower PSA values, Gleason scores and performance status scores than the general population.
Firefighters diagnosed in 2007-2017 had lower risk of all-cause death than the general population (crude HR
0.71 (0.53-0.95)). No difference remained after adjusting for age at diagnosis (HR 1.03 (0.77-1.37)).
Firefighters were older at diagnosis in 1994-2006 (mean difference: 3.0 years), but showed no other
significant differences in age at diagnosis, PSA values, Gleason scores or performance status compared with
military employees, pilots and police officers.
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Conclusions: Younger age and better prognostic factors at PCa diagnosis among firefighters and other
occupations with requirements for health check-ups than cases in the general population may indicate an
increased diagnostic intensity, likely contributing to elevated PCa incidence in such occupations.

Charlotte Wessel Skovlund
Incident cancer diagnoses during the Covid-19 pandemic in Denmark: Use of different
data sources and timing of data extraction
Charlotte Wessel Skovlund, Søren Friis, Lina Mørch
Background: The occurrence of the Covid-19 pandemic in Denmark in early 2020 raised concerns about
possible delay in diagnosis of new cancer patients. Evaluation by the Danish Cancer Registry (CR) was not
feasible, as cancer registration in the CR has a delay of more than one year due to linkages and comprehensive
quality checks. Therefore, we used the Danish National Patient Register (NPR); the primary source of cancer
reporting since 1994.
Methods: Cancer data were extracted from the NPR twice, i.e., 27 July 2020 and 4 April 2021, and from the
CR in March 2022. Incident cancer diagnoses in 2020 was computed per month and compared with preceding
years.
Results: The first data extraction from NPR identified fewer registrations of incident cancer diagnoses from
March to May 2020, of around one third. The second data extraction revealed fewer registrations in April and
May 2020, of around 20%. In the entire pandemic period in 2020 (March-December), 6% fewer cancer
diagnoses were registered, compared to 2019.
Using the CR, we observed decreases of 20% and 22% in April and May 2020, respectively, and of 5% in the
entire pandemic period in 2020.
Conclusion: An alternative data source, NPR, to the CR represented an applicable data source for timely
surveillance of incident cancer diagnoses during the Covid-19 pandemic in Denmark. The first data extraction
from NPR was influenced by a longer delay in cancer registration than the habitual delay of one month. The
second extraction from NPR yielded results similar to those of the current CR.

Florian Becker
Mono- and multi-infection patterns of HPV and the risk of cervical intraepithelial
neoplasia
Background: The human papilloma virus (HPV) is the main cause for cervical carcinogenesis. Assessing the
risk and estimating hazard-times of different mono- and multi-infections is of paramount importance for the
integration of HPV-testing into cervical cancer screening programs. To be of value in a clinical context, a
model for risk assessment must be transparent and interpretable.
Material and Methods: We propose survival trees as a way to uncover mono- and multi-infection patterns in
a data-driven way in a cohort of 3061 females (1026 HPV-positive (33 %), 578 mono-infections, 448 multiinfections, 124 CIN2+ cases) and examine survival statistics and the predictive performance with respect to
a CIN2+ event. We investigate two models with different time-to-hazard definitions; one where it is defined
to be the time delta between the HPV-test and a CIN2+ event and a further model where the age at the CIN2+
event is used.
Results: The averaged time-dependent AUC is 0.75 for the time delta model and 0.79 when the age at hazard
is used on a held-out validation-set. HPV co-infections of 16 and 31 as well as 16 and 52, for instance, have
drastic survival curves.
Conclusion: Survival times differ drastically between different mono- and multi-infections. Survival trees are
a promising diagnostic tool for assessing the risk of mono- and multi-infections.
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Yuliya Leontyeva
Assessing the impact of including variation in general population mortality on standard
errors of relative survival and loss in life expectancy
Background: A relative survival approach is often used in population-based cancer studies, where other cause
(or expected) mortality is assumed to be the same as the mortality in the general population, given a specific
covariate pattern. The population mortality is assumed to be known (fixed), i.e. measured without uncertainty.
This could have implications for the estimated standard errors (SE) and therefore, confidence intervals, of any
measures obtained within a relative survival framework. We evaluated the existing approach to estimate SE
of relative survival (RS) and the loss in life expectancy (LLE) in comparison to if uncertainty in the population
mortality was taken into account.
Methods: The analysis was performed with different levels of stratification and sizes of the general population
used for creating expected mortality rates. Using these expected mortality rates, SEs of 5-year RS and LLE
for colon cancer patients in Sweden were estimated.
Results: Ignoring uncertainty in the general population mortality rates had negligible impact (less than 1%)
on the SEs of 5-year RS and LLE, when the expected mortality rates were based on the whole general
population, i.e. all people living in a country or region. However, the smaller population used for creating the
expected mortality rates, the larger impact. The impact was also larger on the Ses of LLE than the Ses of 5year RS, and for marginal estimates.
Conclusions: When the general population mortality rates are based on the whole population, the uncertainty
in the estimates of the expected measures can be ignored. However, when based on a small population, this
uncertainty should be taken into account, otherwise SEs may be too small and, therefore, confidence intervals
too narrow.

Mats Lambe
Impact of the COVID-19 pandemic on cancer diagnosis in the Nordic countries during
2020
Background: The COVID-19 pandemic across the Nordic countries varied not only in severity, but also by
mitigation efforts. We compared patterns of new cancer cases and notifications between the Nordic countries
during the first year of the pandemic.
Methods: Using pathology notifications to cancer registries in Denmark, the Faroe Islands, Finland, Iceland,
Norway and Sweden, we counted monthly numbers of notifications of malignant and in situ tumours from
January to December 2020 compared to 2019 (2017-2019 for Iceland and the Faroe Islands). Monthly
numbers of new cancer cases were based on unique individuals with pathology notifications.
Results: In the first pandemic wave during April and May 2020, the numbers of new malignant cases declined
in all Nordic countries, except the Faroe Islands, compared to pre-pandemic year(s). The largest monthly
decline was observed in Sweden (May: -31.2%), followed by large significant declines in Finland (May: 24.2%), Denmark (Apr: -15.7%) and Norway (Apr: -15.3%), and a non-significant decline in Iceland (Apr: 17.2%). The cancer reporting rates recovered during the second half of 2020. Yet, in Sweden and Finland, an
annual reduction of -6.2% and -3.6% was observed.
Conclusions: During the first year of the COVID-19 pandemic, the rates of new cancer cases declined
substantially in Sweden, Finland, Denmark and Norway, with the largest reduction in Sweden. The difference
in the magnitude of these declines is likely to reflect the severity of the pandemic, societal restrictions, extent
and duration of halting of screening activities and changes in healthcare seeking behaviour in the public.
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Anniina Kyrönlahti
Low income among adult survivors of childhood cancer - a register-based cohort study
from the SALiCCS research programme
Background: Childhood cancer survivors face various late effects in adulthood. This Nordic register-based
cohort aimed to assess whether survivors of childhood cancer have lower probability than healthy
comparisons to change from low to non-low income over time.
Methods: Childhood cancer survivors (diagnosed aged 0-19) between 1971-2009 (n=17,392) were identified
from national cancer registries and matched by age, sex, and country to five population comparisons
(n=83,221). Annual disposable income at ages 20-50 was retrieved from statistical offices (for 1990-2017)
and dichotomized to low and non-low income based on the at-risk-of-poverty threshold defined by Eurostat.
Using binomial regression modelling, we calculated risk ratios (RRs) with 95% confidence intervals (CIs) to
compare differences in the number of transitions between the income categories between survivors and
comparisons. Individual income trajectories were explored based on initial state of income by summarizing
the transitions.
Results: Compared to population comparisons, childhood cancer survivors had less transitions overall from
low to non-low income category (RR 0.90, 95%CI 0.89-0.92) and more transitions from non-low to low
income (RR 1.12, 95%CI 1.10-1.14) during the entire study period. At the age of 35, a larger proportion of
survivors were in the low income category compared to population comparisons (16.0% vs. 12.7%,
respectively) (p-value <0.01).
Conclusion: Childhood cancer survivors are less likely to change from low to non-low and more likely to
move from non-low to low income, and a larger proportion of survivors also seems to stay in low income at
the age of 35.

Elli Hirvonen
Estimation of standardized incidence ratio in different study designs – a simulation study
In the estimation of Standardized Incidence Ratio (SIR) over several cancer sites combined, the following
three designs that differ in the definition of the follow-up time have been used: follow-up calculated until 1.
the death, 2. the first of each cancer site and 3. the first of any cancer. The aim of this study is to compare
statistical performances of the three designs.
SIR compares the observed cases to the expected numbers stratified by sex, age group and calendar period.
In design 2, the expected number is calculated separately for each cancer site.
We simulated a cohort with 2000 persons and their follow-up for cancer (for 17 groups of primary cancer
sites separately) and death and assumed their true cancer risk being 2-fold compared to the population of
Finland. In scenario, where the relative risk of cancer does not change after the first diagnosis, preliminary
results show that the standard error for SIR was the smallest (0.06) in design 1. The standard error was 5%
larger in design 2 and 22% larger in design 3 compared to design 1. If the true relative risk of cancer changes
after the first diagnosis, SIRs based on designs 1 and 2 may be biased and this effect will also be assessed in
the later analyses.
In the estimation of SIR over all sites combined, calculating follow-up time until the first diagnosis of each
cancer site may be the most appropriate method as it takes potential bias due to effect modification into
account.
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Liisa Korhonen
Social outcomes after hematologic malignancy in childhood
SALiCCS study

– a report from the

Background and aims: With high survival rates of 90% in Nordic countries, childhood cancer patients with a
hematologic malignancy are expected to become long-term survivors. We assessed the likelihood of leaving
the parental home, cohabitation, and marriage after a hematologic malignancy in childhood in a Nordic threecountry wide setting.
Methods: We identified 11,575 patients diagnosed with a hematologic malignancy before age of 20 years
since 1971 in Denmark, Finland, and Sweden, 57,727 age-, sex- and country -matched population
comparisons (5:1), and 11,803 sibling comparisons. Outcome information was obtained from the statistical
offices annually between 1981–2017. Hazard ratios (HR) were calculated from attained age of 15 or 16 years
onwards (depending on the outcome), using Cox proportional hazards modelling with attained age as the
underlying time scale, adjusting for sex, country, and time period.
Results: Overall, patients were less likely to leave the parental home, cohabit with a non-marital partner
(information unavailable from Sweden) or get married, relative to population comparisons (HR 0.89 [95%
CI;0.86-0.92]; HR 0.83 [95% CI;0.79-0.87]; HR 0.87 [95% CI;0.83-0.91], respectively) and relative to
siblings (HR 0.87 [95% CI;0.82-0.92]; HR 0.84 [95% CI;0.77-0.92]; HR 0.86 [95% CI;0.79-0.93],
respectively). There were no significant differences in analyses stratified by sex or country. Additionally, the
overall results remained similar when restricting the cohort to five-year survivors.
Conclusions: Achieving certain social milestones is essential in order to establish independence in young
adulthood. Our results indicate that being diagnosed with a hematologic malignancy in childhood may hinder
achievement of social independence.
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Janne Pitkäniemi
Increasing evidence of alcohol and overweight attributing incident solid tumors in Finland
Recent studies have shown that some four in ten cancers are attributable to a few key lifestyle and
environmental risk factors. The aim of the current study was to estimate population attributable fractions
(PAFs) for potentially modifiable cancer risk factors in Finland from prospective cohort studies using
stochastic competing risk methods.
METCA project (Prospective METa Cohort Study of Cancer Burden in Finland) combines eight cohort
studies conducted in Finland in 1972-2015. The pooled cohort includes 262,389 subjects with 29,949 solid
malignant tumors diagnosed during follow-up. We extracted risk factor information on smoking, alcohol
consumption, body mass index, physical activity, parity and education. The PAF for all cancer sites and
exposures combined was 37% (95% credible interval 32%-42%) in males and 26% (21%-30%) in females.
Smoking was the leading determinant of cancer burden with PAF 26% (24%-28%) in males and 8% (7%10%) in females. PAF related to alcohol was 7% (3%-10%) in males and 4% (0%-7%) in females, and to
overweight/obesity 4% (2%-6%) in males and 5% (3%-7%) in females. The largest significant site-specific
PAF for smoking was 92% in male and 67% in female lung cancer, for alcohol 12% in prostate cancer, and
for overweight/obesity 25% in male liver cancer and 20% in endometrial cancer.
Smoking was the most important single lifestyle factor contributing to the cancer burden. Furthermore, about
10% of cancers in both males and females in our study were attributable to alcohol consumption and
overweight/obesity together. In females, this is comparable to the role of smoking.

Noomi Oddmarsdóttir Gregersen
Susceptibility genes in BRCA1/2-negative patients with breast cancer from the Faroe
Islands
We aimed to identify susceptibility genes that may contribute to the development of hereditary breast cancer
in the Faroe Islands. Faroese patients diagnosed with hereditary breast cancer are routinely tested for genetic
susceptibility using standard gene-panels. However, there is limited knowledge of pathogenic mutations
within tested risk genes – including BRCA1 and BRCA2. To increase the understanding of the genetic risk
of breast cancer we have performed whole-exome sequencing of patients with breast cancer from the Faroe
Islands.
The project comprises 43 consenting patients with breast cancer. Inclusion criteria were age-of-onset <55
and/or family history of breast cancer. Patients were identified using the diagnosis-registry at the Genetic
Biobank of the Faroe Islands, the electronic heath registry, and the pathological-registry at the National
Hospital. Genealogies were retrieved from the multi-generation registry. Whole-blood samples were collected
for whole-exome sequencing and the VarSeq software was used to identify mutations within 122 genes with
high breast cancer risk and other genes with reduced penetrance.
Overall, we identified loss-of function (LoF) mutations within cancer susceptibility genes, such as MAD1L1,
TP53AIP1, GAT3, NF1, and TERT. Most of the identified mutations are in low to moderate penetrating genes
for breast cancer. Fifteen of the patients had one or two LoF mutations, however, none within the BRCA1/2
genes. Hence, we confirmed the BRCA1/2-negative results from clinical testing of the patients. Interestingly,
some of the identified genes, such as MAD1L1, may explain the multiple cancer forms, such as lymphoma,
breast cancer, kidney cancer, and sarcoma in one of the families. Further analyses of the identified LoF
mutations, such as segregation analysis will elucidate their risk regarding breast cancer development.
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Lene Mellemkjær
Body composition among postmenopausal women with normal BMI and risk of breast
cancer
Mie Agermose Gram, Anja Olsen, Anne Tjønneland, Lene Mellemkjær
Background and objective: Obesity is a risk factor for many cancer types including postmenopausal breast
cancer and is most often assessed by measuring body mass index (BMI). However, BMI may not be adequate
to fully determine the obesity related risk of cancer, and it has been suggested that a subgroup of women with
normal BMI may be at increased risk of breast cancer due to their body composition. We investigated whether
higher body fat and fat free mass were associated with an elevated risk of breast cancer in postmenopausal
women with normal BMI.
Material and Methods: In the prospective Danish Cancer, Diet and Health Study, we identified women who
were postmenopausal at enrolment into the cohort during 1993-97. Anthropometric and bioimpedance
measurements were performed by a laboratory technician at baseline. A normal weight BMI was defined as
a BMI of 18.5 to 24.9 kg/m2 in accordance with the World Health Organization definition. Bioimpedance
measurements were used to calculate fat free mass (FFM), whereas body fat mass (BFM) was derived from
total weight and FFM. These measures were divided by height squared to obtain FFM index (FFMI) and BFM
index (BFMI). Information on various background and lifestyle factors was collected at baseline through a
questionnaire. The women were linked to the Danish Cancer Registry to obtain information on breast and
other types of cancer and to the Civil Registration System for vital status through 2016. Cox regression models
were used to estimate hazard ratios (HRs) and 95% confidence intervals (CIs) for breast cancer adjusted for
age and known breast cancer risk factors and stratified on use of hormone replacement therapy (HRT).
Results: A total of 12,034 postmenopausal women with a BMI within normal ranges were included in the
analyses and followed for an average of 17.8 years. During follow-up, 967 women were diagnosed with breast
cancer. Among never users of HRT, the HRs of breast cancer were 1.08 (95% CI, 1.00-1.17) per 1 kg/m2
higher BFMI and 1.14 (95% CI, 1.00-1.29) per 1 kg/m2 higher FFMI. Among ever users of HRT, the
corresponding HRs were 1.03 (95% CI, 0.98-1.09) per 1 kg/m2 higher BFMI and 1.06 (95% CI, 0.97-1.16)
per 1 kg/m2 higher FFMI.
Conclusion: Higher body fat and fat free mass is associated with an increased risk of breast cancer after
menopause even in women with normal BMI.

Marianne Steding-Jessen
Are thin melanomas harmless? A Danish national study on early melanoma and
melanoma deaths
Introduction: The incidence of thin and early-stage melanoma is increasing in many populations, but the
clinical significance of these lesions is not fully known.
Methods: Melanoma deaths in Denmark (2009-2018) were followed back to establish the melanoma debut in
these persons. Secondly, using national registries of cancer incidence and mortality, 27,036 persons with thin
or early-stage melanoma were followed-up for melanoma death.
Results: It is estimated that in 11% of persons who died from melanoma, the debut was a thin or early-stage
melanoma. On follow-up of persons with thin or early-stage melanoma, the 20-year risk of dying from
melanoma was 3%.
Conclusion: The absolute risk of melanoma death after a diagnosis with thin or early-stage melanoma is low.
A subgroup of patients at high risk can possibly be identified by the combination of stage, thickness, ulceration
and dermal mitoses.
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Charlotte Skriver
Long-term low-dose aspirin use and cancer risk
Background: Long-term aspirin use has been shown to reduce colorectal cancer risk, but for associations with
other cancer types, evidence is inconclusive. In a Danish nationwide cohort study, we examined whether longterm low-dose aspirin use was associated with reduced overall or site-specific cancer incidence.
Methods: Using Danish nationwide registries, we identified and followed men and women aged 40-70 years
at study baseline on 1 January 1997 for a primary cancer diagnosis through 2018. We used multivariable Cox
regression to estimate hazard ratios (HRs) with 95% confidence intervals (CIs) for total and site-specific
cancer risk associated with low-dose aspirin use.
Results: Among 1.9 million individuals, 422,778 were diagnosed with cancer during average follow-up of
18.2 years. Overall, low-dose aspirin use did not reduce total cancer risk regardless of duration of use
(continuous use: HR, 1.04; 95% CI, 1.03-1.06). However, long-term use of at least 5 or 10 years was
associated with around 10-20% risk reductions for several individual cancer sites, including the colon, rectum,
oesophagus, stomach, liver, pancreas, head and neck, prostate, brain tumours, meningioma, melanoma, nonHodgkin lymphoma, and leukaemia, and slightly larger risk reductions for small intestine and thyroid cancer.
HRs above one were seen for lung and bladder cancer.
Conclusion: Long-term low-dose aspirin use was associated with moderate risk reductions for several cancer
sites, but not for overall cancer risk. Risk of adverse bleeding events with long-term aspirin use limits the
potential for aspirin use as general cancer prevention, but our findings may be of relevance for high-risk
groups.

Cecilie Kyrø
Dietary supplement use and survival after breast cancer – The Danish Diet, Cancer and
Health cohort
Use of dietary supplements is widespread, and breast cancer survivors may be more prone to take dietary
supplements. Concern of interaction between antioxidant supplements and chemotherapy has been raised, and
overall the association between use of dietary supplements and survival after breast cancer is studied to a very
limited degree.
From the Danish Diet, Cancer and Health cohort, we include 2,007 women with breast cancer diagnosed
between recruitment (mid 1900ies) and 2013. Information on dietary supplement use at recruitment (prior to
diagnosis) and at two additional follow-up time points is available. We will follow the incident breast cancer
cases until recurrence, death or end of follow-up. The difference in restricted mean survival time (RMST) at
10 years, life years lost due to breast cancer, or due to other diseases, and mean recurrence-free survival will
be estimated. The exposures will be: use of supplements (no use=reference, multivitamin only, other
supplement only, multivitamin and other supplement), and number of supplements used (0=reference, 1, 2, 3,
≥4). We will additionally investigate estimated intakes of micronutrients from supplements as exposure in
relation to survival. Lastly, interactions between antioxidant supplements and chemotherapy will be
investigated.
Breast cancer survivors are a vulnerable and growing part of the population. The results from this study may
help to provide more knowledge about whether it may be of concern to use dietary supplements.
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Ravi Dhawan
Fraction of cancer in Suðurnes, Iceland, attributable to TCE and PCE pollution, and to
selected behaviourally-related risk factors
Ravi Dhawan, Elínborg J. Ólafsdóttir, Þorgeir S. Helgason, Snorri P. Snorrason, Sigríður Haraldsdóttir, Kurt
Straif, and Laufey Tryggvadóttir
Introduction: Residents of Suðurnes, Iceland, which housed a U.S. Navy Station between 1942-2006, have
raised concerns about the presence of volatile organic chemicals and carcinogenic compounds in local water
wells. These concerns were supported by elevated cancer incidence in Suðurnes as compared to other regions
of Iceland since 2000. We estimated populational attributable fractions to cancer burden for the exposure to
carcinogenic contaminants and lifestyle-related factors in Suðurnes, Reykjavik, and “Other” locations in
Iceland.
Materials/Methods: Information on Trichloroethylene (TCE) and Tetrachloroethylene (PCE) concentration
in ground and drinking water was ascertained from reports by the Icelandic Government, U.S. Army and
Verkís Consulting Engineers. Data on behaviourally-related factors for cancer and information on regionspecific cancer incidence between 1955-2020 were obtained from national surveys and the Icelandic Cancer
Registry, respectively.
Results: In Reykjanesbær, the only Suðurnes village that could have been exposed to environmental
carcinogens, all water wells except for one, used by a population sized less than 2500, had TCE and PCE
concentration well below threshold values. Between 1955-2004, four cancers were attributed to this pollution.
The incidence of smoking and obesity-related cancers, and the prevalence of smoking and overweightness
was higher in Suðurnes than other Icelandic regions. Between 2011-2020, 140, 11 and 47 cancers were
attributable to smoking, alcohol use and overweightness in Reykjanesbær, Suðurnes, respectively.
Conclusion: Four cancers over a 50-year period were attributable to TCE/PCE pollution. The number of
cancers attributable to behaviourally-related factors was fifty-times higher, and higher in Suðurnes as
compared to other Icelandic regions.

Sanna Heikkinen
Autoimmune diseases and the risk of cancer - A population-based cohort study with timedependent analyses
Dysregulation of the immune system may promote the development of malignancies. The aim of this study
was to evaluate the risk of any cancer in 31 different autoimmune diseases (AD).
The data consists of 2.5 million individuals from Finland, with information on hospital diagnoses between
1970-2017. Participants were followed up for subsequent occurrence of cancer. We estimated hazard ratios
(HRs) with 95% confidence intervals (CIs) using piecewise constant hazard regression models, adjusting for
age, sex, and period. Time since AD diagnosis was treated as a time-varying covariate.
During follow-up, 222,211 primary cancers were diagnosed, 18,409 with and 203,802 without pre-existing
AD. The risk of cancer was 2.09 (95% CI 1.99-2.18) for <1 year and 1.07 (1.05-1.09) for ≥10 years since any
AD diagnosis. The largest risk increase was for autoimmune hemolytic anemia, the risk persisting even after
≥10 years since diagnosis (HR 1.65, 1.20-2.28). Long-term increase in cancer risk was also observed for seven
other ADs. The risk among individuals with celiac disease was elevated <1 year since diagnosis, but later
significantly decreased (HR 0.85, 0.76-0.96 for ≥10 years since diagnosis).
In conclusion, cancer incidence was greatly dependent on AD duration. Risk was increased <1 year after AD
diagnosis in 25 ADs, elevated risks were still observed after ≥10 years in eight ADs. The findings encourage
search for shared risk factors underlying both diseases and studies on the biological mechanisms behind the
associations. Increased cancer risk should be considered in patient counselling and monitoring.
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Leon Alexander Mclaren Berge
Night shift work and risk of aggressive prostate cancer in the Norwegian Offshore
Petroleum Workers (NOPW) Cohort
Background: Night shift work may cause long-term disruption to the circadian rhythm, with possible
carcinogenic effects. Prostate cancer has few established risk factors, though night shift work, classified by
IARC as a probable human carcinogen, may increase the risk. We aimed to study the association between
extreme night shift work, or chlorinated degreasing agents (CDAs) as possible endocrine disrupters, and
aggressive prostate cancer.
Methods: Among 25 347 male offshore workers employed during 1965–1998, we conducted a case-cohort
study with 299 aggressive prostate cancer cases and 2056 randomly drawn non-cases. Work history was
recorded as years with day, night, and rollover (day and night rotation) work shifts, and CDA exposure was
assessed with expert-made job-exposure matrices. Weighted Cox regression was used to estimate hazard
ratios (HRs) and 95% confidence intervals (CIs) for aggressive prostate cancer, stratified by 10-year birth
cohorts, adjusted for education and year of first employment, and with 10, 15, and 20-year exposure lag
periods.
Results: An increased risk of aggressive prostate cancer was found in workers exposed to ≥19.5 years of
rollover shift work, compared to day work only (HR=1.86, 95% CI 1.18–2.91; P-trend=0.046). This persisted
with 20-year lag periods (HR=1.90, 95% CI 0.92–3.95; P-trend=0.007). Additionally, an exposure-risk curve
increased linearly for 18–28 years of rollover shift work (CI lower bound >1.00). No association was found
with CDA exposure.
Conclusions: Long-term exposure to extreme rollover shift work schedules may increase the risk of
aggressive prostate cancer in offshore petroleum workers.

22

Early diagnostics and screening – Oral presentations

Maija Jäntti
Non-participants in CRC screening - Who are they?
Maija Jäntti, Sirpa Heinävaara, Nea Malila & Tytti Sarkeala
Introduction: Sociodemographic factors are known to affect participation to colorectal cancer (CRC)
screening. In this study we assessed whether social activity and perceptions of public services had
complementary association with CRC screening participation.
Material & Methods: We combined Finnish Cancer Registry data with “Health, well-being, and service
use”—survey information obtained from the Finnish Institute of Health and Welfare. The study population
consisted of 6,141 persons who had been invited to CRC screening from 2004–2016 and who had responded
to the survey from 2012–2016.
The survey data variables were compressed into four factors. A Poisson regression was used to estimate the
effect of these factors on non-participation to CRC screening with incidence risk ratios (IRRs) and robust
95% confidence intervals (CIs). Analyses were adjusted for sociodemographic variables.
Results: In men, poor health increased the risk of non-participation to CRC screening (IRR 1.14, CI 1.02‒
1.27). Additionally, there was a non-significant indication of inverse association between the lack of trust in
society and non-participation. In women, no associations were found.
Conclusion: Men who have poor health and non-users of health care services are in the highest risk of being
non-participants to CRC screening. Participation to screening could be promoted by delivering information
not only in primary healthcare visits but also in more unconventional arenas.

Mette Bach Larsen
Colorectal cancer mortality after randomized implementation of FIT-based screening - a
nationwide cohort study
Objective: Evidence of reduction in colorectal cancer (CRC) mortality following CRC screening based on the
faecal immunochemical test (FIT) is insufficient. This study aimed to analyse if CRC mortality was reduced
after implementing FIT-based screening.
Setting: The Danish national CRC screening programme.
Methods: This nationwide cohort study included residents aged 50–71 years invited to the prevalence round
of the screening programme. Invitation order was decided by randomising on birth month; the first two birth
months to be invited were classified as invited and the five last were classified as not-yet-invited and given a
pseudo invitation data. Follow-up was from (pseudo)invitation date until 31 December 2017, emigration or
death. Relative risk (RR) of CRC death was calculated with 95% confidence intervals (CIs).
Results: A total of 897,812 residents were included (29% invited and 71% not-yet-invited). The median
follow-up was 3.3 years. The RR of CRC death at end of follow-up was 0.83 (95% CI 0.66; 1.03) among
those invited to screening compared with those not yet invited. For men aged 60–71 years, this RR was 0.68
(95% CI 0.49; 0.94). For those participating in screening compared with a similar group of not-yet-invited
residents, the RR was 0.71 (95% CI 0.46–1.08). For male participants aged 60–71 years, this RR was 0.49
(95% CI 0.27−0.89). For women and men aged 50–59 years, RRs were small and statistically non-significant.
Conclusion: This nationwide study showed that even within a median follow-up of only 3.3 years,
implementing FIT-based CRC screening reduced CRC mortality among older men.
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Sisse Helle Njor
Varying fecal immunochemical test screening cutoffs by age and gender: a way to
increase detection rates and reduce the number of colonoscopies
Background and Aims: Most colorectal cancer (CRC) screening programs based on the fecal immunochemical
test (FIT) use the same cutoff value for all participants. This study aimed at finding age- and gender-specific
cutoff values that can improve population-based CRC screening.
Methods: This observational study used data from the first 2 years of the Danish FIT-based CRC screening
program to estimate sensitivity, specificity, number of positive tests, number of screen-detected cancers and
adenomas, and number of interval cancers for various cutoff values for different male and female age groups.
Results: Data from 531,828 participants showed that lower cutoff values for older residents and higher cutoff
values for younger residents increased the overall sensitivity and specificity, decreased the number of needed
colonoscopies by 7%, increased the number of screen-detected cancer by 1.1%, increased the number of
screen-detected adenomas by 5%, and decreased the number of interval cancers by approximately 1.5%.
However, these cutoff values also increased an inequality in sensitivity and specificity. Choosing cutoff values
that ensured equal sensitivity between the groups, however, did increase inequality in, for example, the
interval cancer rate.
Conclusions: In a FIT-based CRC program it is possible to decrease the number of needed colonoscopies
while at the same time to increase overall sensitivity and specificity and detect more cancers and adenomas
by using different cutoff values for different male and female age groups. However, this increases inequality
in sensitivity and specificity, wherefore other strategies like ensuring equal sensitivity could be considered.
Gastrointest Endosc. 2022 Mar;95(3):540-549.

Hilde Langseth
Thousands of circulating RNA profiles of pre-clinical samples as early detection
biomarkers of cancer – the Janus RNA study
Hilde Langseth, Sinan Ugur Umu, Giske Ursin, Robert Lyle, Trine B. Rounge
There is justified optimism regarding the use of miRNAs as early detection biomarkers of cancer. They are
well characterized and are involved in all the hallmarks of cancer. The aim of the present study is to identify
RNA as early detection and potentially screening biomarkers of cancer. The JanusRNA dataset consist of
circulating RNA profiles of pre-clinical samples from 1631 cancer patients and 673 cancer-free controls from
the large population-based Janus Serum Bank Cohort which consists of 318 628 Norwegians. We have
performed RNA sequencing in serum from eight cancer types: lung, colon, rectum, prostate, breast, testis,
ovaries and gallbladder.
The sequencing depth is 18 mill sequences. The sequencing data are linked with detailed cancer information
from the Cancer Registry of Norway and information on environmental exposures from health surveys, in
advanced biocomputational analysis.
We have identified more than 600 unique miRNAs per sample in addition to a number of other RNAs. We
will summarize findings from our lung cancer study so far. Results published on the healthy control group
shows that RNA expression levels are significantly affected by age and smoking. RNA signals in prediagnostic lung cancer serum samples are highly dynamic and the signals are strongest 2-5 years prior to
diagnosis. Serum RNA can predict lung cancer up to 10 years prior to diagnosis.
There is work in progress to develop data sharing mechanisms in compliance with GDPR. In the meantime,
we welcome ideas and proposals for potential collaborations for using the dataset.
JanusRNA - identification of early cancer biomarkers (kreftregisteret.no)
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Susanne Fogh Jørgensen
Adherence to national follow-up protocols after population-based colorectal cancer
screening in Denmark, including estimations of the derived resource use
The effectiveness of cancer screening programmes relies on both high participation and effective follow-up
of abnormal screening results. We have previously shown that adherence to follow-up after cervical screening
is poor, but still occupies more resources than expected.
This study investigates adherence to the recommended follow-up after colorectal cancer screening in
Denmark, including how often residents gets insufficient and excessive care as well as an estimation of the
diagnostic resource use.
The study population included all individuals aged 50 -75 years old, who had an abnormal colorectal cancer
screening during March 2014 to ultimo 2017 and was followed until 2021. Estimations of adherence to the
recommended follow-up protocols was assessed in terms of 1) full adherence, 2) less than recommended and
3) more than recommended. Average numbers of diagnostic and treatment procedures were also calculated
and reported.
After exclusions 82,232 individuals were included in the study population of which 92% had some colorectal
endoscopic, imaging or surgical follow-up within a predefined period of 3 months.
Data and results are currently undergoing validation and results on the follow-up pathways in full as well as
resource estimations will be presented at the conference.
Results from this study may identify pitfalls and problems in certain parts of the follow-up pathways, that
may inform other Nordic colorectal cancer screening programmes. The results might also be used to inform
future cost-effective initiatives to improve the follow-up program.

Renée Fortner
microRNA signatures for ovarian cancer earlier detection
Effective strategies for epithelial ovarian cancer (EOC) early detection are lacking. The best available bloodbased biomarker for early detection is CA125; screening with CA125 in combination with ultrasound has not
demonstrated a survival benefit, and biomarkers with better diagnostic discrimination are needed.
MicroRNAs are a class of non-coding RNA molecules with potential utility for earlier disease detection. RNA
sequencing data was generated as part of the ongoing multi-cancer JanusRNA project at the Cancer Registry
of Norway, using serum samples from the Janus Serum Bank and linkage to the cancer registry. 80 EOC
cases with a total of 93 samples were included. 50 cases diagnosed <2 years following blood collection were
compared to 30 cases with ≥2 years between blood sampling to predict early vs late EOC. We validated two
sets of miRNAs reported in previous publications and derived a signature in the JanusRNA data. We used
extreme gradient boosting (XGBoost) algorithm to train a binary classification model. We randomly separated
the dataset into training (70%) and test (30%) sets. Model performance was evaluated on the test datasets
using the area under the ROC curve (AUC). We repeated the creation of training and test set 5 times with
different seed values and calculated AUC values. The two sets of miRNAs selected a priori had AUCs ≥0.695
in the test datasets. The AUCs of a signature derived from the JanusRNA miRNAs had an average
AUC=0.715. These findings are currently being expanded in further studies toward optimizing a signature
with potential clinical utility.

25

Dorit W. Erichsen
Source specific nitrate and nitrite intake and incidence of colorectal cancer: the Danish
Diet, Cancer and Health Cohort
Nitrate is a naturally occurring compound and a fertilizer, and both nitrate and nitrite are used as food
preservatives. Dietary sources include ground water, vegetables (especially green leafy and root vegetables)
and processed meats. Although nitrate may improve cardiovascular health through the endogenous nitrate nitrite - nitric oxide pathway, there is continuing concern regarding the link between nitrate/nitrite intake and
cancers.
Using the Danish Diet, Cancer and Health Cohort (more than 57,000 participants aged 50-65 years at
enrollment) we will examine associations between source-specific nitrate and nitrite intake and incidence of
colorectal cancer. Information about diet, lifestyle and anthropometrics were obtained at enrollment.
Nitrate/nitrite intake from foods is quantified using comprehensive databases, and nitrate intake from drinking
water is assessed using the public national geodatabase Jupiter. We will examine associations using Cox
proportional hazard models, and will stratify by factors hypothesized to increase (e.g. smoking) or decrease
(e.g. diets high in vitamin C or polyphenols) the formation of N-nitroso compounds. We hypothesize that a
higher nitrate and nitrite intake from drinking water and processed meats, but not from vegetables, is
associated with a higher incidence of colorectal cancer.
As there are multiple benefits associated with nitrate consumption, it is crucial that its link with cancer is
thoroughly understood. As one of the only large cohorts with both detailed dietary data and residential water
source histories, this study seeks to make a contribution to our understanding of the role of source-specific
nitrate/nitrite intake on the incidence of colorectal cancer.

Cassia B. Trewin-Nybråten
Progression to metastatic breast cancer by clinical subtype and stage at diagnosis in
norway, 2016-2020
Cassia B. Trewin-Nybråten, Solveig Hofvind, Bjørn Naume, Kristin V. Reinertsen, Anna Skog, Kjersti Østby,
Giske Ursin, Helle Kristine Skjerven
Background: We describe the risk of developing metastistic disease within five years of early breast cancer
(BC) diagnosis, by clinical subtype and TNM-stage in Norway.
Methods: Using Norwegian cancer and patient registry data (95% complete), we estimated the proportion of
patients diagnosed with stage I-III BC who developed metastatic disease within five years, while adjusting
for death as a competing risk. We followed 26,920 women (all ages) from diagnosis or 1.1.2016, whichever
came last; until metastasis was diagnosed, five-years after diagnosis, death, or 31.12.2020, whichever came
first. Immunohistochemical subtype was defined by hormone receptor (HR) status (estrogen (ER) and
progesterone receptor (PR)), and human epidermal growth factor 2 (HER2) status as: HR+/HER2- (ER+
and/or PR+ HER2-)(N=21,111); HR+/HER2+ (ER+ and/or PR+ HER2+)(N=2,501); HER2+ (ER-PRHER2+)(N=1,092) or triple negative BC (TNBC)(ER-PR-HER2-)(N=2,216).
Results: Overall, 8.1% (95% CI: 7.7–8.6%) developed metastatic disease within five years; 2.3% (2.0–2.7%)
with stage I, 9.3% (8.5–10.1%) with stage II, and 29.7% (27.6–31.8%) with stage III BC. Within each stage,
the lowest to highest risk of metastasis was for HR+/HER2-, HR+/HER2+, HER2+ and TNBC, respectively.
Metastasis proportions varied widely, from 1.8% (1.5–2.1%) for stage I HR+/HER2- to 43.7% (36.9–50.3%)
for stage III TNBC. The proportion with metastatic disease increased steadily over five years follow-up for
HR+/HER2- subtype but increased rapidly from diagnosis before plateauing after 2–3 years for TNBC.
Conclusions: The risk and timing of developing metastatic BC varies by subtype and stage. This should be
considered when planning follow-up of BC patients.
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Nita Kaupang Shala
Exposure to benzene and other hydrocarbons and risk of bladder cancer among males
in the Norwegian Offshore Petroleum Workers cohort
Nita K Shala, Jo S Stenehjem, Ronnie Babigumira, Leon A M Berge, Bettina K Andreassen, Marit B Veierød,
Tom K Grimsrud
Introduction: Occupational exposures are regarded as the second leading cause of urinary bladder cancer after
tobacco smoking. As associations with bladder cancer have been found for occupations with unspecified
hydrocarbon exposure, better exposure data have been asked for.
Aims: To study bladder cancer risk in relation to benzene, crude oil, mineral oil, and diesel exhaust exposure
among 25,347 male workers in the Norwegian Offshore Petroleum Workers (NOPW) cohort.
Methods: Using a prospective case-cohort design, we analysed 188 bladder cancer cases (linkage with Cancer
Registry of Norway, follow-up 1999–2017), and 2065 randomly drawn non-cases from the NOPW cohort.
Work histories and lifestyle factors (1965–1998) were recorded by questionnaire at baseline. Expertdeveloped job-exposure matrices were developed for benzene (task based, semi-quantitative), and for
exposures to oil or exhaust (probability-based). Hazard ratios (HR) and 95% confidence intervals (CI) were
estimated by weighted Cox regression, adjusted for age, smoking, education, year of first employment, and
lagged exposure.
Results: Compared to unexposed workers, increased risk of bladder cancer was found in workers with ≥18.7
years of benzene exposure (HR=1.90, 95% CI 1.14–3.16; P-trend=0.040) and for the highest level of
cumulative benzene exposure (HR=1.68, 95% CI 1.02–2.77; P-trend=0.047). Exposure-response relations
persisted with 20-year lag periods, both for duration (P-trend=0.043) and cumulative exposure (Ptrend=0.046). No associations were found between crude oil, mineral oil or diesel exhaust exposure, and
bladder cancer.
Conclusion: This study found a positive exposure-response relation between cumulative benzene exposure
and risk of bladder cancer in male offshore petroleum workers.
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Hans Storm
NORDCAN – do we get value for the effort, time and money spent?
Hans Storm and Siri Larønningen on behalf of the NORDCAN group
We initiated NORDCAN in 1997 on floppy disks as part of an ANCR activity harmonizing cancer registry
data to enable easy Nordic benchmarking. The need for continuous updated Nordic cancer statistics was
obvious after the KIN project pointing to the need for cancer control plans in the Nordic countries. Supported
by the Nordic Cancer Union, a web based version was developed in 2003 and a new GDPR compliant version
in 2021. User statistics show a worldwide use of the database. The use for science was determined by listing
active reporting of today 30 scientific papers to NORDCAN. It raised the question did we get value for the
money?
Methods: Using the search term NORDCAN in PubMed, we found 80 papers since 2007 mentioning
NORDCAN. The frequency of publication by year, and the terms “cancer incidence, mortality, survival,
trends, prevalence and site” was extracted, as well as the names of journals where published.
Results: 80 publications in 32 journals was found. The publication frequency showed two remarkable peaks
in 2010 related to the publication of the Nordic cancer survival project and in 2016 to the Danish Age care
project. The reference to NORDCAN increases steadily from 2015 to 12 papers per year in 2021 with more
expected in 2022.
Discussion: The investment made in the 1990’s on the KIN project and prediction methods in 2002, and a
new cancer survival and prediction project integrated in the NORDCAN is compared to the annual cost of
running and updating NORDCAN.

Kristin Oterholt Knudsen
SNOMED CT as a common language – a key for clinical registry data capture from
electronic health records
Kristin Oterholt Knudsen, Liv Marit Dørum, Julie-Marie Riis, Julie Vindenes Schultz
Systematized Nomenclature of Medicine Clinical Terms (SNOMED CT) is a standardized and machinereadable medical terminology. SNOMED CT is the most comprehensive standard for clinical terminology on
the international market today and consists of approximately 350,000 concepts. SNOMED CT provides
detailed and structured documentation of health data in electronic health records and in health registries.
The Norwegian Directorate of e-Health using SNOMED CT as a health professional terminology when
purchasing or further developing e-health software. So far 120,000 medical terminology concepts have been
translated into Norwegian.
A collaboration between the CRN and the Norwegian Directorate of e-health has been established to
implement SNOMED CT. The project team consists of experts on SNOMED CT, medical coders, and
clinicians. The aim of the project is to construct a set of variables using SNOMED CT terminology in such a
way that the CRN will be able to automatically gather these variables directly from the electronic health
records. Clinical data (clinical findings, situations, procedures etc.) constitutes a part of the CRN`s database.
We will start the process of automated reporting from the Central Norway Regional Health Authority. So far,
the following clinical registries take part in the project: the Norwegian Colorectal Cancer Registry, the
Norwegian Breast Cancer Registry, and the Colorectal Screen Norway.
Abstract summary: We will describe how SNOMED CT terms can be implemented to provide more precise
and higher quality of data, how automation of reporting to the CRN are giving the clinicians more time for
patient care and more efficient reporting of results back to hospitals.
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Siri Larønningen
What now, NORDCAN?
Siri Larønningen, NORDCAN-group
Background: During 2019-2021, the main focus of the NORDCAN-group, secretariat and IARC has been to
re-establish all functionality from NORDCAN 1.0 in a new webtool, and to develop and maintain a new
application for data processing and aggregation (nordcan.R). In June 2022, we update NORDCAN 2.0 with
data up to and including 2020 for all countries, and by the end of 2022 all data visualizations and tools from
the previous NORDCAN webtool is recovered. Where do we go from here?
Discussion: NCU has granted NORDCAN continued funding for the period 2022-2024. This allows us to
maintain our collaboration across Nordic countries to keep NORDCAN updated, and to discuss further
developments. Upcoming plans include quality tables (reasons for exclusion), age-specific survival, and
survival by Nordic standard. We should, however, also use this established collaboration between the Nordic
countries and IARC to further develop the NORDCAN statistics and be a frontrunner for both data
visualization and method development. Ideas for development includes both data-specific issues like inclusion
of stage/TNM and more entities, technical issues like enabling APIs, and visualization/statistical method
development like including log-linear modelling extensions using existing R libraries.
Conclusion: The NORDCAN-group, IARC and NCU agree on the necessity of further developing
NORDCAN, and we have some ideas on how to do this. We wish, however, for suggestions from our users
and stakeholders, so that we together can make NORDCAN even more useful.

Tom K. Grimsrud
Cancer Registry of Norway turns 70, research through the first 35
The Norwegian Cancer Registry was second to be established in the Nordic countries (1952). How do you
start with six empty hands, no data, no computer, no traditions, and no experience? Mandatory reporting,
coding, and registration paved the way for a monograph (Pedersen & Magnus, 1959) presenting incidence
data 1953–1954: numbers by site, sex, age, urban/rural residence, and county.
Three cancer sites emerged as urgent areas for research or intervention: stomach cancer (most common form),
breast cancer (most common in women alone), and lung cancer (a growing menace, mainly in men).
Observed differences between sexes and urban/rural residents were possibly inflated by disparities in healthcare services – as men and urban dwellers received more attention. Gastric cancer showed a downward trend
in mortality across all ages. An attempt to diagnose early breast cancer by doctor's manual examination was
organised by the Cancer Society, producing important data for later epidemiological studies of reproductive
factors and cancer risk. Primary lung cancer showed an odd distribution: Male residents of Oslo, 6% of the
national population (3.3 million men and women) produced 34% of all cases 1953–1954.
In 1959, WHO discussed the striking difference in lung cancer between Norway and Finland and funded a
study including a survey of potential causes. The authors concluded (1969) that smoking data could only
explain a proportion of the variation in incidence. With extended follow-up, authors added (1987): "... given
a sufficiently long latency period, almost the entire difference [...] could be attributed to smoking habits".
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Jo Stenehjem
Establishment of the Norwegian Offshore Heliport Cohort and prospective studies of
exposure-related disease risk: A study protocol.
Introduction: Work histories and exposure information for Norwegian offshore workers have been lacking
for the last 20 years. The establishment of the Norwegian Offshore Heliport Cohort will enable the evaluation
of exposure-related risks of disease in recent years.
Aims: 1) To establish a complete cohort of Norwegian offshore petroleum workers based on helicopter
transport records during 2000–2021; 2) to undertake a questionnaire survey; and 3) to conduct studies of
mortality, morbidity, and injury according to occupational exposures.
Methods: The Norwegian Offshore Heliport cohort (n≈72 000, with ≥2 days offshore) will be combined with
the existing Norwegian Offshore Petroleum Workers cohort (n≈28 000 ≥20 days offshore), containing
employment histories during 1965–1998. The combined cohort (n≈93 000) will cover the period 1967–2021
and will be linked to national registries for prospective studies of cancer, cardiovascular, respiratory, and
neurological diseases, including injuries, and mental disorders. Information on work histories and lifestyle
factors will be collected by questionnaire. Comparisons with the Norwegian population will be conducted
with standardized mortality and incidence ratios, and time-to-event analyses will be used to assess exposure¬–
disease associations.
Discussion: Our main research focus for offshore workers has been cancer risk. Exploitation of other health
outcome registries is warranted to better understand the total disease burden. Norway is uniquely wellpositioned to conduct registry-based studies of health outcomes in occupational groups. The planned studies
may yield important new insights into exposures-related risks of multiple diseases in the offshore petroleum
industry.

Johan Ivarsson
Connecting a patient's perspective to national cancer registries - completing the picture
Background: National cancer quality registries are a unique source of detailed information regarding tumour
types, stages, incidence, survival rates etc. Patient-reported outcome measures (PROMs) and experience
measures (PREMs) provide information about health-related quality of life, symptoms and patient experiences
connected to these conditions.
Methods: The Swedish organization, based on six regional cancer centres, provide a base for national support
to the health care system and cancer registries. A national working group support initiatives to enhance
implementation and usage of PROM and PREM data on individual and group level.
Results: By applying a national perspective, a process for harmonizing the usage of patient reported measures
in routine care as well as in registries has commenced. A common structure for collecting data with the most
commonly used questionnaires are in place and used by both clinics and registries. There are several good
examples on how patient-reported data and registry data complement each other, e. g. in descriptions of
health-related quality of life in patients with testicular cancer and experiences from patients with CNS tumors.
Conclusion: By supporting clinics and hospitals in including patient reported outcomes in routine care of
cancer patients, we enable inclusion of these data into the quality registries. This combination of data
generates a more complete picture of a complex condition and thus a better foundation for development work.
The addition of patient-reported outcome and experience measures in national group level reports could
enable increased recognition of patient-centered inter-professional team-based cancer care.
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Marnar Fríðheim Kristiansen
Cancer in the Faroe Islands from 1960-2019 – incidence, mortality, and comparisons
with the other Nordic countries
Purpose: In this paper, we present age-standardized cancer incidence and mortality rates in the Faroe Islands.
We also compare with the Nordic rates and show incidence rate ratios (IRR) and mortality rate ratios (MRR).
Materials and methods: The Faroese cancer registry (FCR) was established in 1994, with incidence available
from 1960 and mortality from 1983. The FCR is a part of the NORDCAN collaboration, where the different
Nordic countries all report anonymized cancer data by standardized methods, ensuring comparability.
Validation efforts revealed that 13% of cases had not been reported to the FCR from 2006 to 2019,
emphasizing the need for continued validation efforts of cancer registries. After validation, we submitted the
updated cancer cases to NORDCAN and now present this data, taken directly from the NORDCAN website
(2019 data).
Results: We found that the incidence of the summary group all cancers in the Faroe Islands increased from
1960 to 2019, while cancer mortality decreased from 1983 to 2019. Comparisons with Nordic rates showed
significantly lower IRRs for cancer in all cancers, bladder and urinary tract, and skin cancer for both sexes,
while IRR was lower for breast cancer in women and prostate cancer in men. Contrary, IRR was higher for
rectum and kidney cancer in women and esophagus and testicular cancer in men. There was an increased
MRR for cancer in female organs, bladder and urinary tract, and kidney cancer in women, and esophagus and
pancreas cancer in men. In contrast, malignant hematopoietic diseases and melanoma in women had a lower
MRR.
Conclusions: Cancer incidence in the Faroe Islands was lower than in the other Nordic countries. Of particular
interest, the incidence of testicular cancer saw a steep increase during the last 20 years, and an investigation
into possible causes for this is needed.

Finn Brynestad
The status and future of data delivery from the CRN
The data delivery unit: The data delivery unit at the CRN was established 2006 and handles every request for
data from the CRN. We aim to investigate and present trends in data deliveries from the CRN for the last 15
years (2007-2021). Specifically, we are interested in looking at changes in the following parts of applications:
- Number of registries involved,
- Complexity, and especially the use of variables from the clinical registries.
- Delivery- and waiting times
Our hypothesis is that application complexity has increased, and that this likely to assume that this has
increased the waiting times.
Status: In 2018, the Norwegian government decided to centralize data delivery from the 11 central health
registries with the goal of making Norwegian health data more accessible. In 2021 Helsedataservice (HDS)
was established as a unit under the Directorate of e-health, with the goal of eventually handling all applications
for data.
As of May 2022, HDS develops and maintains the application form for data from the central health registries
and handles user support on the application process. Work continues from CRN in defining “data products”,
collections of commonly used variables and their metadata, for both all cancers and specific cancer sites.
Future: The data delivery unit will function as second line support for the case workers at HDS in the use of
CRN-data. We will still handle applications, if any, that do not fall under HDS’ authority, and handle
extraction and delivery of data, based on decisions from HDS.
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Mads Rohde
Expanding the Cancer Registry of Norway’s Public Statistics Application with Maps –
Geographical Patterns of Cancer Incidence Rates in Norway
Background: An important goal for cancer registries is to increase the use of cancer data. Making cancer
statistics publicly available is one means to this goal. In support of a strategic priority to make data more
easily accessible, the Cancer Registry of Norway wanted to expand its public, R Shiny based, statistics
application from 2018 with geospatial visualizations (maps), aiming to reach a broad interest group.
Material and methods: To convey meaningful geographical information, we chose a method that could
overcome known limitations in the perception of spatial patterns. We used a particular small-area based
smoothing method developed by Patama & Pukkala (SSTE, 2016), with a few adjustments. The maps were
made to visualize cancer risk throughout Norway, by use of age-standardized incidence rates stratified by sex.
We constructed a diverging color scale, with two main colors which also takes colorblindness into
consideration.
Results: Graphs displaying geographical patterns in cancer incidence rates in Norway are shown for selected
cancer sites. The user can choose to display maps at the county level, municipality level or show smoothed
maps. Temporal variation is visualized with consecutive maps for each ten-year period from the 1970s until
today.
Conclusion: The maps may become a useful first step for anyone interested in investigating geographical
variation in cancer risk in Norway. The smoothed maps could aid in the perception of possible, coarse spatial
trends, like an apparent north-south gradient for non-melanoma skin cancer.
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Henriette Engberg
Pancreatic cancer – Describing the National Multi-Disciplinary Team conference in
Denmark
Introduction: In 2018 the Danish Health Authority (Sundhedsstyrelsen) implemented the National MultiDisciplinary Team conference (nMDT) as a means to improve the treatment of pancreatic cancer in Denmark.
This study describes key figures from the nMDT at Rigshospitalet, Copenhagen, during the initial period of
implementation.
Materials and methods: Data sources were the electronic medical records and referral forms from the nMDT.
The population included all patients with M0 disease who were not considered eligible for resection at the
local MDT and therefore referred to the nMDT from August 2018 to September 2020 (N=262). Outcomes
were the estimated referral rate and the proportion of patients who were offered surgical treatment after
nMDT. The overall resection rate was estimated.
Results: In total 262 patients were referred for evaluation at the nMDT as regards surgical treatment. Of these
patients 67 (26%) were offered surgical treatment. In the Central Denmark Region and the North Denmark
Region the referral rate leveled the estimated number of patients without metastatic cancer. In the remaining
three Danish regions the referral rate was lower than expected. The overall resection rate was 13% (34 out of
262 patients).
Conclusion: The nMDT referral rate varied between the five Danish regions. A total of 26% of the patients
who were evaluated at the nMDT were offered surgical treatment, and 13% were resected. Through the crossregional clinical collaboration, the National Multi-Disciplinary Team conference has the potential to
contribute to improve the pancreatic cancer care and treatment in Denmark.
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Anna Skog
Systemic anti-cancer treatment to the Cancer Registry of Norway: data collection,
processing and results showing actual treatment pathways
Background: The Cancer registry of Norway (CRN) has extensive information on surgical and radiotherapy
treatment of cancer patients, however information on systemic anti-cancer treatment (SACT) has been
lacking. The INSPIRE (INcreaSe PharmaceutIcal REporting) project was initiated to collect data
automatically and electronically on SACT to the CRN. This data collection allows us to show the entire course
of treatment for cancer patients.
Methods: The SACT data is obtained from hospital systems used for ordering/administering pharmaceutical
treatment and integrated with other data in the CRN at the individual patient level. The information is partly
unstructured and non-standardized and extensive processing is therefore done at the registry after the data is
received. In addition, we use information from the National Patient Registry on cancer drugs patients take at
home.
Results: We show how source data are extracted and transformed before being accessible for research and
monitoring of the health service. The fact that data is collected directly from hospital systems can be used to
show a comprehensive picture of the treatment of cancer patients. The data can be used to describe the national
standard of care and measure adherence to clinical guidelines, exemplified by the course and type of treatment
of breast and lung cancer patients.
Conclusion: Collection of patient level data on SACT have been established at the CRN. The CRN are now
able to show full treatment pathways for lung and breast cancer patients, other cancer types will follow.

Bayan Sardini
The diagnostic work-up performed after a false-positive mammography screening
reduces breast cancer risk sufficiently: A population register-based study
Background: Women with one or more false-positive mammograms have a two to nine-fold higher risk of
getting breast cancer. However, it is unknown whether the subsequent risk of breast cancer depends on the
assessment performed after a false-positive mammogram. This study aimed to find this evidence.
Methods: In total, 44,265 women with a false-positive mammograms were included and categorized into four
groups according to the assessment received: 1) no follow-up; 2) follow-up included all three elements, i.e.
ultra sound, additional mammogram and biopsy; 3) follow-up lacking only biopsy 4) follow-up lacking either
ultrasound and/or additional mammography. To compare the risk of interval cancer, screen-detected cancer
and the subsequent risk of breast cancer, binomial and a Cox regression models, adjusting for age, were used.
Results: Compared to assessments including all three elements, the risk of IC were significantly lower for all
other assessments (i.e. group 1, 3 and 4); RR 0.45,0.21,0.36 respectively. The detection rate at the subsequent
screening was similar for all assessment groups. Assessment lacking one or two elements (i.e. group 3 and 4)
had a significant lower risk of getting a subsequent breast cancer through the entire follow-up period; RR
0.69-0.76.
Conclusion: The similar or lower risk of interval cancer, screen-detected cancer and subsequent breast cancer
in groups that lacked one or more of the three elements of the assessment implies that increased risk of
subsequent cancers were not due to insufficient assessments.
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Mari Nygård
Survivors of Adolescent and Young Adult Cancers: Design and characteristics of the
Norwegian population based cohort to optimize the health and quality of life after cancer
Mari Nygård, Nathalie Støer, Margrethe Meo, Annalisa Trama
Increased risk for disadvantageous clinical and socioeconomic outcomes are well described long-term effects
among those who are diagnosed with cancer at age 15 to 39 years of age. Much less is known about risk
factors (or protective factors) of late effects.
To facilitate research on long-term clinical and socioeconomic outcomes among adolescent and young adult
(AYA) cancer survivors, we established a population-based AYA cancer survivors’ cohort by integrating
cancer registry data set with clinical and administrative data from health data sources, Statistics Norway and
Population Registry. We describe the study design and provide the main characteristics of the cancer patients.
Educational attainments among 5-years cancer survivors who were diagnosed at age 15 to 20 years will be
compared to cancer free population in Norway.
We identified 18,083 individuals who were diagnosed with cancer at age 15 to 39 years from 1990 to 2010
from the Cancer Registry of Norway and who were alive 5 years after diagnosis. For each cancer patient, five
age-, sex- and county of residence- matched cancer-free controls were randomly selected from the general
population. The final cohort of 108,498 participants was followed up from start until death, emigration, or
until 31.12.2020 for health events using administrative databases for primary and secondary health services,
reproductive health, and socioeconomics (education, marital and occupation status income, social security
benefits, parental education, and income).
Most common primary tumours were germ cell tumours (3336), followed by malignant melanomas (2743)
and female genital tract tumours (2101).
1358 cancer patients with 4485 controls were followed for attained education (compulsory, intermediate,
tertiary) until age of 40 years, death, immigration or end of follow-up, whichever came first. Logistic
regression, adjusted for age, sex, region and calendar period, was used to compare attained education between
the cancer survivors and the cancer-free population. CNS and cancer survivors were less likely to achieve
tertiary education as compared to cancer free population (OR=0.6, 95% CI 0.5-0.9), while the opposite was
true for melanoma survivors (OR=2.6, 95% CI 1.3-6.1).
Large-scale registry linkages was used to compile the cohort which will be used to study the pattern and
excess risk of late effects in AYA cancer survivors in Norway.
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Elina Hermiö
Pre-diagnostic events in health services among CRC patients
Background and Aim: Use of health services (HS) increase a few months before diagnosis among patients
with undiagnosed colorectal cancer (CRC). Earlier studies have focused more on identifying pre-diagnosis
symptoms of CRC. Our aim was to study HS use by diagnostic groups within one year preceding CRC
diagnosis by sex and level of health services.
Materials and Methods: Outpatient visits and inpatient stays (events) in HS within one year before CRC
diagnosis were obtained from Finnish national databases and linked with new CRC cases in 2015 from the
Finnish Cancer Registry. Of all patients, 2816 (90%) had at least one HS event. The events were categorized
into diagnostic blocks according to the first letter of the diagnosis defined in ICD-10.
The relative proportion of patients within a block were tabulated by sex and level of health services.
Results: Men visited HS before CRC diagnosis for different reasons than women. In primary care the
proportion of men was largest in block R (Symptoms, signs and abnormal clinical and laboratory findings), I
(Diseases of the circulatory system), and K (Diseases of the digestive system) whereas the proportion of
women was largest in block in R, M (Diseases of the musculoskeletal system), and I. In specialized care the
largest proportion of patients was in block D, K, and C (Malignant neoplasms) with both sexes. The proportion
of patients with no pre-diagnosis events was large especially in primary care with both sexes.
Conclusions: The information on sex related differences on the reasons of HS use can help healthcare
professionals to recognize CRC at early stage, and to ensure timely delivery of public health services.

Camilla Kjellstadli
Cardiovascular outcomes after curative treatment for prostate cancer: a populationbased cohort study
Background: Androgen deprivation therapy (ADT) has been associated with increased risk of cardiovascular
disease (CVD) in prostate cancer. Few have compared CVD morbidity and mortality between radical
prostatectomy (RP) versus definitive radiotherapy (Def-RT) with or without ADT. We aimed to investigate
differences in CVD morbidity and mortality after RP or Def-RT.
Methods: We used population-based data from the Cancer Registry of Norway, the Norwegian Patient
Registry, and the Norwegian Cause of Death Registry including 19 289 men ≤80 years with non-metastatic
prostate cancer treated with RP or Def-RT during 2010-2019. Prognostic risk groups were used as proxy for
ADT duration. Competing risk models compared morbidity from composite CVD, acute myocardial
infarction (AMI), cerebral infarction, thromboembolism, and CVD-specific mortality.
Results: Adjusted rates of composite CVD (0.82; 95% CI 0.76-0.89) and thromboembolism (0.30; 95% CI
0.20-0.44) were lower in Def-RT than RP during the first year of follow-up. After this, CVD rates (1.19; 95%
CI 1.11-1.28) were consistently higher across risk groups in patients treated with Def-RT, but there were no
differences regarding thromboembolism. There were no differences in rates of AMI, cerebral infarction, and
CVD-specific death by treatment group.
Conclusions: Rates of AMI, cerebral infarction, and CVD-specific death did not differ by treatment group.
Increased composite CVD rates for Def-RT after the first year indicate a possible relationship between DefRT and other CVDs. Similar findings across risk groups suggest that neither use nor duration of ADT
influences risk of CVD in the curative setting. Increased risk of thromboembolism after RP warrants further
analysis.
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Sixten Borg
What happens during and after a Cancer Patient Pathway? A descriptive study of cancer
diagnoses and Cancer Patient Pathway activities in the Skåne healthcare region of
Sweden.
Sixten Borg, Klaus Bjerregaard, Ann-Sofi Hörstedt, Tobias Carlsson, Anna-Maria Larsson & Björn Ohlsson
Background: Sweden introduced Cancer Patient Pathways (CPPs) in 2017. An inclusion target: among
patients diagnosed with cancer 70% should be investigated through CPP, and a time target: 80% of treated
patients should start treatment within a CPP specific time, were defined.
Dates of well-founded suspicion and various events and outcomes are recorded for CPPs. The national cancer
registry records diagnoses.
Aims: Visualize the patient population going through CPPs, various outcomes including cancer diagnoses.
Examine if targets were met. Examine frequencies of undetected cancer.
Methods: Patients starting in any of 28 CPPs (n=19,204), and patients diagnosed with cancer (n=7,895), in
2018 in Region Skåne (1.36 million inhabitants) provided data on events and outcomes of CPPs, and
diagnoses. Patients were mapped into a set of states. The patient flow through the states was visualized. CPPs
among diagnosed patients were used to examine the inclusion target. Time to treatment was used to examine
the time target. Diagnoses were examined to study cancers detected and undetected by CPP.
Results: Visualization illustrates speed of investigation, time to treatment, frequencies of cancer detection,
and cancer avoiding detection.
Twelve CPPs met the inclusion target, average rate 74% across all CPPs (range 8-92%). Five met the time
target (average rate 47%, range 19-97%).
Cancer remained undetected despite CPP investigation in 0.9% of cases, none in cases not meeting criteria
for well-founded suspicion.
Conclusion: The visualization provides an overview of patients investigated through CPP e. g. investigation
time, time to treatment and rates of events. CPPs detect cancer efficiently.
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Linda Willén
Are older patients with non-small cell lung cancer receiving optimal care? A populationbased study.
Background: Results from studies addressing age-related patterns of cancer care have found evidence of
unjustified differences in management between younger and older patients.
Methods: We examined associations between age and clinical presentation, management and mortality in
patients diagnosed with non-small cell lung cancer (NSCLC) between 2002-2016. Analyses were adjusted for
comorbidity and other factors that may have affected management decisions and outcomes.
Results: The study population encompassed 40,026 patients with NSCLC. Stage at diagnosis did not differ
between age groups ≤ 84. The diagnostic intensity was similar in age groups <80 years. In patients with stage
IA-IIB disease and PS 0-2, surgery was more common in the youngest age groups and decreased with
increasing age, and was rarely performed in those ≥ 85 years. Use of SBRT increased with age (≤69 years 5.4
%; ≥85 years 35.8 %). In patients with stage IIIA disease and PS 0-2, concurrent chemoradiotherapy was
more common in younger patients (≤69 years 55.3 %; ≥85 years 2.2 %). In stage IA-IIIA disease no major
differences in treatment related mortality was observed. In stage IIIB-IV and PS 0-2, chemotherapy was more
common in patients <80 years. However, 58.1 % of patients 80-84 years and 30.3 % ≥ 85 years received
treatment. In stage IA-IIIA, overall and cause-specific survival decreased with increasing age. No agedifferences in survival were observed in patients with stage IIIB-IV NSCLC.
Conclusion: Treatments were readily given to older patients with metastatic disease, but to a lesser degree to
those with early stage disease. Significant differences in cause specific survival were observed in early, but
not late stage disease. Our findings underscore the importance of individualized assessment of health status
and life expectancy. We conclude that older patients with early stage lung cancer to a higher extent should be
considered for curative treatment.
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